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Abstract 

Introduction – This thesis compiles studies undertaken in the field of environmental 

gerontology, with emphasis on the role of the built environment in 'ageing in context', a global 

initiative promoting the ideal for individuals to age well in their neighbourhoods and homes. 

The provision of Socially Active Neighbourhoods (SAN), which is defined in this thesis as 

communities that support social activity among community-dwelling older adults, is a potential 

way to achieve ageing in place goals.   

The Studies – This thesis brings together 11 papers that focused on: (1) the construction of 

scales measuring SAN and other factors relevant to social activity in older adults; (2) an 

assessment of the relationship between the built environment, personal factors, active 

behaviours (i.e. social activity, physical activity (PA)), and self-reported health, and (3) a 

contextual analysis of other factors (e.g. active social networks, physical function, education) 

that may affect the utilization of SAN. Cross-sectional designs (7 studies), a mixed approach 

comprising the cross-sectional and phenomenological qualitative designs (2 studies), and 

comprehensive literature review (2 studies) were employed to conduct the studies. The setting 

of all studies was Accra, Ghana, where predominantly older adults aged 60 years or more 

served as participants. Only three studies (Papers 2, 10, and 11) involved the general 

population. Participants were selected based on selection criteria determined based on ethics 

committee suggestions, the Helsinki research ethics declaration, and power calculation. To 

achieve sufficient statistical power, sample sizes ≥500 were used.  
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Contribution – This thesis contributes to an improved understanding of key ageing theories 

that are often used alongside person-environment fit models. It also provides a comprehensive 

guide that researchers in gerontology and other fields can apply to select study participants and 

identify potential confounding variables based on relevant theories. Furthermore, psychometric 

tools measuring SAN and other built environment factors relevant to social activity are 

provided. These unique scales would encourage research work evaluating SAN, serve as 

neighbourhood audit tools in Ghana, and provide a basis for developing similar tools in other 

countries. By its cross-sectional studies, this thesis for the first time reports the roles of ‘active 

social networks’ and ‘sedentary social networks’ in ageing in context and the utilization of SAN. 

Similarly, a better method for measuring sedentary time in older adults is tested and reported; 

this new method is a potential improvement to the traditional single-item method associated 

with the Global Physical Activity Questionnaire (GPAQ) and International Physical Activity 

Questionnaire (IPAQ). This thesis also unfolds clinical PA counselling as a possible way to enable 

older adults to successfully maintain active behaviours over time and age in place. Finally, the 

thesis identifies the need for infectious diseases to be seen as contextual factors that can 

discourage the utilization of SAN by older adults and conscientizes stakeholders to address 

epidemics as a potential impediment to ageing in place.   
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1. INTRODUCTION    

The world is at the brink of a demographic transition caused by ageing (Kpessa-Whyte, 2018), 

which has made the design of age-friendly communities a necessary intervention. An agenda 

accompanying this intervention is the empowerment of people to maintain active behaviours 

(i.e. physical activity (PA) and social activity) while ageing successfully in their neighbourhoods 

and homes (Appleyard, 2016; Koohsari, Nakaya, & Oka, 2018a). This thesis advances this 

agenda by bringing together studies undertaken to provide an understanding of the role of 

neighbourhood design in enabling people to age well in their neighbourhoods and homes. This 

section introduces the main concepts, programmes, and variables of the thesis, and sets the 

foundation for developing a concept map for the thesis.     

1.1 Definition of Concepts  

In this section, relevant concepts are contextually defined as a basis for developing the thesis’s 

concept map.  

1.1.1 Population ageing  

Ageing is a biological process characterized by the individual’s loss of bones and muscles 

leading to physiological changes (Partridge, 2010, p. 148). Contrary to popular belief, ageing is 

not a disease in progression (Partridge, 2010; Martin et al., 2015) but a biological process 

associated with changes in a person’s anatomy and physiology (Partridge, 2010). The above 

definition forms the basis of three terminologies in the ageing and gerontology literature, 

namely active ageing, healthy ageing, and successful ageing. The World Health Organization 
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(WHO; 2002, p. 12) defined active ageing as “the process of optimizing opportunities for health, 

participation, and security, in order to enhance the quality of life and wellbeing as people age". 

Gerontologists agree that active ageing concerns five conditions, namely low probability of 

illness and disability, high physical fitness, high cognitive function, and remaining engaged with 

life. Successfully ageing, on the other hand, has been defined by Phelan and Larson (2002) as 

freedom from illness and disability, independent functioning, life satisfaction, active 

engagement with life, longevity, positive adaptation, and growth. WHO (2015, p. 5) defined 

healthy ageing as the process of developing and maintaining the functional ability that enables 

wellbeing in older age. With the above definition, the WHO recognizes healthy ageing as a 

developmental process that focuses on maintaining wellbeing in ways (e.g. PA and social 

activity) that benefit and improve physical function. WHO's (2002, 2015) definitions also imply 

that active behaviours play a central role in active ageing and are, therefore, a requirement for 

successful and healthy ageing.  

An older adult is generally an individual aged 50 years or more (Cahill & Valadéz, 2013, p. 8), 

with the age 50 or higher seen as a stage in life where one faces a change in social role and 

physiological limitations (Cattan, Hogg & Hardill, 2011), particularly in developing countries 

where life expectancy is lower than the global average (Leon, Jdanov & Shkolnikov, 2019). In 

developed countries, an older adult is a person aged 60 years or higher (Cahill & Valadéz, 2013; 

Kingston, Comas-Herrera & Jagger, 2018), with countries such as the United Kingdom (UK) 

setting the minimum old-age at 65 (Kingston et al., 2018). Though setting cut-off values such as 

these can benefit practice (e.g. research, pension planning), there is a school of thought that 

this should be avoided because the cut-off values and chronological age are not a good 
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indicator of frailty (Leon et al., 2019). The United Nations (2019) has revealed that there are 

currently 703 million older persons aged 65 years or more in the world and that South-Eastern 

Asia accounts for the largest regional population of older adults (i.e. 260 million), followed by 

Europe and North America (i.e. over 200 million). This is to say that developed countries are 

facing a higher rate of ageing, with Japan having the highest rate in the world as a super-aged 

nation defined as a country that has at least 20% of its total population being aged 65 years or 

more (Fernández-Ballesteros, Robine, Walker & Kalache, 2013). According to the United 

Nations (2019), 34 countries in the world including the UK and US will be supper-aged by 2030.  

A frequently reported socio-economic implication of ageing is an increase in every country’s 

old-age dependency ratio (OADR), defined as the number of older people aged 65 years or 

more per 100 persons of working age of between 20 and 64 years (United Nations, 2019, p. 17). 

Many countries including Japan already have an OADR of 50 or more (United Nations, 2019), 

suggesting that OADR can only be expected to worsen with ageing. As ageing intensifies, 

governments could be compelled to spend more on elderly welfare. The number of older 

caregivers is also expected to increase. Governments’ expenditure on older people will focus on 

interventions to chronic diseases, particularly those associated with ageing such as 

cardiovascular and neurodegenerative disorders (Kpessa-Whyte, 2018; Levasseur, Desrosiers & 

Tribble, 2008). Furthermore, healthy ageing programmes and their desired impacts (e.g. 

increased PA) can increase future OADRs because they are expected to make more people live 

longer. With these programmes, however, OADRs would hold less meaning because more 

people will age in good health and remain independent.  
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Older adults in many parts of the world set moral examples to encourage acceptable 

behaviours in the youth (Kpessa-Whyte, 2018). This role can shape the morality of younger 

generations and free the time of the working class for increased individual and national 

productivity. Finally, older adults are contributing formally to their economies and communities 

in the way of volunteering. In Southern Australia, volunteering in older adults contributed 

slightly under AUS$5 billion to Gross Domestic Product in 2000 alone (Windsor, Curtis & Luszcz, 

2016), and higher annual revenues have been generated in other programmes such as the 

Experience Corps® in the US (Windsor et al., 2016). Active older adults also pay taxes from self-

employment or post-retirement employment (Kpessa-Whyte, 2018). With these examples in 

mind, ageing can contribute to the socio-economic development of countries, especially if 

people maintain social activity and PA into older age.  

1.1.2 Social activity and PA   

Enabling people to maintain PA into older age is a well-known intervention to ageing. The WHO 

(2014, p. 2) defined PA as any bodily movement produced by skeletal muscles that requires 

energy expenditure. Thivel et al. (2018, p. 2) provided the most elaborate definition, which is 

“any body movement generated by the contraction of skeletal muscles that raises energy 

expenditure above the resting metabolic rate”. PA and exercise have been used 

interchangeably, but the two are not the same. Exercise is defined by Thivel et al. (2018, p. 2) as 

a subcategory of PA that is structured, planned, repetitive, and favours the maintenance and 

development of physical fitness. Given this definition, exercise is better seen as a programme of 

PA that is well-planned to gain a certain level of fitness over a defined period. Exercise and a 
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trajectory of PA both aim to avoid sedentary behaviour and physical inactivity (PI). Sedentary 

behaviour is any waking behaviour that characterizes an energy expenditure ≤1.5 metabolic 

equivalents (Thivel et al, 2018, p. 2). As Appendix A1 indicates, 1 metabolic equivalent (MET) is 

the amount of oxygen consumed while sitting at rest (Cao, 2015), and 1 MET is equivalent to 

3.5 ml/kg/min of O2 (Cao, 2015; Thornton et al., 2016). Reclining, driving, and lying are common 

sedentary behaviours in older populations. PI, an outcome of sedentary behaviour, refers to the 

individual’s non-achievement of a prescribed PA level (Thivel et al., 2018, p. 2). Failing to meet 

WHO’s recommended PA levels or any other levels prescribed by a professional results in PI. 

Successive episodes of sedentary behaviour, thus, result in PI. It could be argued that PI is more 

of a health risk than sedentary behaviour because it represents the state of not undertaking PA 

over a period. As such, avoiding sedentary behaviour at any given time reduces the risk of PI 

and increases PA. Ideally, one is only active when he or she meets recommended PA levels 

(Cao, 2015, Thivel et al. 2018), and participating in social activity is one of many ways to remain 

active.  

Social activity, also referred to as social engagement (Douglas, Georgiou & Westbrook, 2017; 

Warren et al., 2016; Hajek et al., 2017), is defined as socialising with others and participating in 

social events (Douglas et al., 2017, p. 456).  It has also been defined as “… the act of being 

occupied or involved in meaningful interactions” (Kang, 2012, p. 75). While social engagement 

is activity-oriented, social connections may have nothing to do with activities because they 

represent social ties that can be sedentary. To explain, older adults aged 85 years or more may 

serve as sedentary ties who are unable to participate in activities.  
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Social activity is one of the three domains of social participation (Douglas et al., 2017) and is 

defined by Gautam, Saito and Kai (2007, p. 2) as involvement in life situations including social 

events and interactions. Social participation has also been defined as the accomplishment of 

daily activities and social roles (Levasseur et al., 2008, p. 2).  The other two domains of social 

participation are volunteering and social connections (Douglas et al., 2017). While social 

connections represent the individual’s social network members (Douglas et al., 2017), 

volunteering is a service in which people donate their time and effort (Baum & Ziersch, 2003, p. 

321). The current programme of work emphasizes social activity and its role in successful ageing 

for a couple of reasons. First, many social activities (see Appendix A2) require an energy 

expenditure above 1.5 MET and, therefore, qualify as physical activities (Thornton et al., 2016). 

Moreover, social activities are an easy way to meet recommended PA levels because they form 

a normal part of lifelong socialization that the individual can easily adapt in old age. Finally, 

social activity scales include items measuring volunteering (Aw et al., 2017; Amoah, 2018), 

another PA-oriented domain of social participation. Thus, social activity is an antecedent to PA, 

so focusing on it more appropriately demonstrates the roles of PA and community design in 

successful ageing. In light of the above facts, neighbourhood design programmes aimed at 

enabling older adults to maintain PA and social activity into later life are an important response 

to population ageing.  

1.1.3 Neighbourhoods for Social Activity and PA 

Lewin (1951) is one of the pioneers of research describing the role of the built environment in 

PA and social activity. Lewin’s ecological model recognizes behaviour as a function of individual 
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and environmental factors, and thus, sets the foundation for what is today known as ageing in 

place or ageing in context. Ageing in place is a school of thought emphasizing the need for older 

adults to live and age in their preferred homes and neighbourhoods rather than in residential 

care facilities (Federmeier & Kutas, 2005; Lee & Tan, 2019). This terminology refers to ageing in 

one's home and a residential community where the individual resides or had resided for a 

considerable period. Ageing in place can be seen as a continuity of life, which is necessary for 

the maintenance of health and satisfaction with life into old age. Individuals who live and age in 

residential care homes might benefit from unique services but may not have sufficient access to 

the built environment and social support, as a consequence they get detached from their 

natural ecosystem.  

Drawing on the above discussion, it is understandable that investments in the design of 

neighbourhoods are an important public health intervention. Such investments may be in 

neighbourhood walkability (Koohsari et al., 2018; Oyeyemi et al., 2019), empowerment of 

community-dwelling older adults against abuse and neglect (Pillemer, Burnes, Riffin & Lachs, 

2016; Williams, Davis & Acierno, 2017; Yon, Mikton, Gassoumis, & Wilber, 2017), and PA 

promotion in healthcare (Stoutenberg, Shaya, Feldman & Carrol, 2017; Lion, Vuillemin, 

Thornton, Theisen, Stranges & Ward, 2018). As the next section indicates, the focus of this 

thesis includes the role of these programmes in Socially Active Neighbourhoods (SAN), 

operationally defined as communities where residents are encouraged or enabled by 

contextual resources (e.g. services, parks, sanitation, peace, trust, cohesion) to participate in 

group activities. As later discussed in this thesis, such neighbourhoods are sociable as they 

provide opportunities for social inclusion.   
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2. PROGRAMME AIM 

This section presents the objectives and general research methodology applied in the conduct 

of studies submitted for this thesis. An appropriate theoretical framework as well as a concept 

map for the thesis are also presented.  

2.1 Objectives    

This thesis aims to provide tools for assessing neighbourhood sociability and to analyse 

strategies for maximizing the utilization of sociable communities by seniors. The specific 

objectives are to (1) psychometrically validate scales measuring built environment factors 

relevant to social activity in community-dwelling older adults; (2) explore implications of 

neighbourhood sociability for active behaviours and health, and (3) provide lessons from clinical 

practice that can guide older adults to better utilize SAN. With objective 1, this thesis provides 

measurement tools for assessing the sociability of neighbourhoods and understanding how 

sociability of neighbourhoods is improving in the light of community design projects. This 

programme of work is guided by objective 2 to analyse active behaviours and health as 

outcomes of neighbourhood sociability. With objective 3, lessons from primary care are 

analysed to guide older adults to use sociable community resources, ensuring that 

neighbourhood design projects and investments have their expected impacts on older 

populations.  
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2.2 Research Questions 

Three research questions corresponding to the above research objectives are addressed in this 

thesis. Papers 1 to 3 (see Appendix B) report the theoretical and methodological principles by 

which these questions are answered in this thesis.  

2.2.1 What tools can be used to measure socially active neighbourhoods in older 

populations? 

In the last decade, two scales have been developed for measuring neighbourhood walkability in 

the general population, namely the Neighborhood Environment Walkability Scale (NEWS) and 

Physical Activity Neighborhood Environment Scale (PANES) (Oyeyemi et al., 2019). Though 

these tools and several versions of them exist (Cerin, Suen, Barnett, Huang & Mellecker, 2017; 

Merom et al., 2015), none incorporates age-related factors (e.g., disability friendliness of 

neighbourhood infrastructure) that could undermine the physiological and cognitive limitations 

of some seniors. Their correlation with neighbourhood social activity, which signifies their 

relevance to social engagement in community-dwelling older adults, has not been evidenced 

empirically. Therefore, answering the above question with Papers 4 and 5 can produce new 

measures well-suited for older populations.  

2.2.2 Is neighbourhood sociability associated with health indicators? 

According to Person-Environment (P-E) fit models, behaviours such as social activity and PA can 

be a function of socially active neighbourhoods, individual factors, and social networks (Wahl & 

Gerstorf, 2018a). With the sufficiently demonstrated effect of social and physical activities on 
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health in the literature (Stoutenberg et al., 2017; Thornton et al., 2016), it can be inferred from 

the above assertion that the maintenance of optimal health across the lifespan depends on the 

nexus between neighbourhood sociability, individual factors, and social capital measures such 

as social ties and support. Nevertheless, there is a paucity of studies examining this linkage in 

the context of ageing in place. With the second research question and Papers 6 to 10, 

therefore, this thesis examines the association between environmental factors, social capital 

factors, active behaviours, and self-reported health in the said context.  

2.2.3 What lessons from clinical practice can guide older adults to overcome neighbourhood 

barriers to PA and social activity? 

Patients repose confidence in the care provided by clinicians and, therefore, consider care 

providers as the ideal source of PA counselling (Stoutenberg et al., 2017; Lion et al., 2018). This 

being so, health facilities and clinicians are in a better position to influence social and physical 

activities, especially through PA counselling. Paper 11 and the concept map below indicate that 

PA counselling is a part of neighbourhood services needed by older adults to maintain active 

behaviours and health in the ageing process. The above research questions are addressed with 

research methods discussed in the next section.  

3. Methodology  

In this section, I present a summary of key research methods applied in conducting the studies 

submitted for this thesis. Since the study methods have been thoroughly discussed in the 

submitted papers, their discussion in the following sections is brief and only intended to 

facilitate an understanding and appreciation of the sections that follow.   
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3.1 Research Design  

I adopted three research designs to conduct studies submitted for this thesis. Appendix D 

shows the specific design used for each study and my contribution to each. A comprehensive 

literature review underpins the conceptual papers submitted for this thesis (i.e. Papers 1 and 

3). Regarding Paper 1, this approach enabled me to review existing studies on sampling and 

selection, identify the scope of current practices, and formulate an effective process for 

determining the study population and selecting participants. Paper 3 is a product of a 

comprehensive review of available theories, their application, and limitations. The cross-

sectional (correlational) design was adopted for all papers submitted, except Papers 1 and 3. 

The cross-sectional design is defined as an approach with which data are collected and analysed 

once to address the research objective (Bangdiwala, 2019, p. 125). The systematic review of 

Kesmodel (2018) suggests that this design is the most frequently used among researchers.   

Though this design can be subject to critique based on former evidence hierarchies (e.g. 

pyramid of evidence; Bangdiwala, 2019), which recognize it as a relatively weak research design 

compared to experimental designs, it serves a unique purpose (Bangdiwala, 2019; Kesmodel, 

2018). This assertion brings to mind the generally accepted school of thought that research 

credibility is about the use of the most appropriate design that addresses the research question 

at hand (Bangdiwala, 2019). This view corroborates Kesmodel’s (2018) argument that the cross-

sectional design, though cannot be used to establish cause and effect, is the only approach 

applicable to some specific research problems and questions. It is, thus, understandable why a 

recent review of methodological appropriateness suggests that those reviewing research 
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evidence should consider if the type of study design was matched to the research questions 

(Petticrew & Roberts, 2003). I employed the cross-sectional approach for studies submitted for 

this thesis for some reasons. First, some of my research ideas were new and had to be better 

understood through a cross-sectional study to set a basis for experimental designs. Second, the 

cross-sectional design supported my study contexts, budgets, and timeline and addressed gaps 

in the literature that were tied to previous uses of cross-sectional designs. Owing to the paucity 

of studies conducted in Ghana in gerontology, I needed to address exploratory research 

questions regarding potential relationships between variables. Moreover, psychometric tests 

involve an assessment of concurrent validity with a cross-sectional design (Boeteng et al., 

2018), which means that other designs could not have been used to develop my psychometric 

tests and were unsuitable for my research questions (Papers 4 and 5). Being cognizant of the 

limitations of the design, I conducted and reported my studies in line with the STROBE 

(Strengthening the Reporting of Observational Studies in Epidemiology; Von Elm et al., 2014) 

and AXIS (Quality Appraisal Tool for Cross-sectional Studies; Downes et al. 2016) tools, which 

provide standards for reporting and appraising results from cross-sectional studies in line with 

quality markers. Appendices E and F show STROBE and AXIS recommendations followed in 

writing papers submitted.  Appendix G also shows various STROBE checklist items met by the 

papers.    

The mixed research approach was employed to conduct my psychometric test studies (Papers 4 

and 5). The mixed approach used comprised the phenomenological and cross-sectional designs. 

The phenomenological design is suited for psychometric tests because they enable the 

researcher to identify items or assess the appropriateness of items by exploring experiences of 
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participants in an appropriate context (Streiner & Kottner, 2014). In harmony with guidelines 

(Downes et al., 2014), I used the phenomenological design in my psychometric tests to assess 

the congruence of scale items with the lived experiences of participants. However, the 

submitted publications focused predominantly on the quantitative (cross-sectional) approach.  

3.2 Research Context   

Papers submitted for this thesis were carried out in an urban setting, specifically Accra, Ghana. 

Ghana’s population of older adults (those aged 60 years or more) increased from 4.9% in 1960 

to 7.2% in 2000 (Kpessa-Whyte, 2018). Recent projections show that Ghana’s population of 

older adults will reach 14.1% by 2050 (Mba, 2010). The urban areas of Ghana including Accra 

account for about 41% of the elderly population (Ashirifi, Karikari & Adamek, 2021), which 

means that most older adults in Ghana live in rural areas. Older adults in Accra are 

predominantly migrants from rural areas of Ghana who have worked and retired in Accra 

(Ashirifi et al., 2021). These individuals, who have become permanent residents of Accra, live in 

privately owned or rented homes and tend to be socially isolated due to disability, poor 

neighbourhood design, non-availability of elderly welfare programmes, and poverty (Mba, 

2010; Ashirifi et al., 2021). Poverty among older adults is caused mainly by unemployment, the 

inadequacy of gratuity received by retired people, and disability (Ashirifi et al., 2021).  

Ghana is also facing a transition from a situation where families utilize services and support 

from health facilities and their family members care for the elderly to a system of ‘private social 

care’ involving the utilization of services from private (non-familial) caregivers (Kpessa-Whyte, 

2018; Ashirifi et al., 2021). This new system is becoming the option of most families in Ghana 
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(Kpessa-Whyte, 2018) and is likely to replace the above traditional system. This 

notwithstanding, the new system poses potential risks and challenges to older adults and their 

families. For instance, older adults may face a higher risk of abuse and neglect from non-familial 

caregivers since the new system is not regulated by the government (Kpessa-Whyte, 2018). A 

key implication of the new system is that older adults may receive care at home and, therefore, 

spend more time in the neighbourhood. No doubt, sociable neighbourhoods that provide 

maximum access to social networks and services can serve as the ultimate contexts where this 

system of care thrives.  

Ageing in Ghana is also affected by the government’s lack of interest in interventions targeting 

older adults and their welfare (Mba, 2010; Ashirifi et al., 2021). Interestingly, recent plans and 

interventions implemented to boost economic development are expected to benefit healthy 

ageing and older adults in the coming years. One of these interventions is the government’s 

initiative to transform Accra into a modern city that supports accelerated economic growth and 

social inclusion in the general population (Korah, 2020; Akyeampong, 2010). This effort can be 

expected to improve the age-friendliness of Accra since the programme aims to maximise the 

disability-friendliness of commercial and residential buildings. Undoubtedly, research in the 

field of environmental gerontology can provide evidence for progressing this and related 

interventions. 

3.3 Study population  

My studies focused on the capital city, Accra, the most densely populated city of Ghana, for 

some reasons. Firstly, I aimed to develop psychometric tools for assessing SAN in urban 
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settings, not rural settings. This approach draws on the development of similar tools (e.g. 

NEWS) constructed to measure walkability in urban areas. Psychometricians have focused on 

tools measuring urban built environments because not all contextual resources for PA and 

social activity are available in rural areas. Some services (e.g. gyms, social care), sidewalks, and 

traffic control are a few of many contextual resources not available in Ghana’s rural areas. 

Additionally, the elderly population outside Accra contrasts with my selected population as they 

generally have low or no formal education (Kpessa-Whyte, 2018) nor could they have 

completed questionnaires in English, the medium in which I administered questionnaires. 

Additionally, educated older adults in rural areas were difficult to reach because most lived in 

isolation or did not belong to any identifiable organizations. Finally, the tools developed are 

suited for urban neighbourhoods only.  

The specific participants for Papers 4, 5, 7, 8 and 9 were residents of Accra aged 60 years or 

more who were part of the registry of the Social Security and National Insurance Trust (SSNIT). 

This registry was the only database of educated older adults in Ghana and could only be 

accessed at the head office of SSNIT in Accra. As most of my studies focused on older people, I 

avoided the use of hospital registries because they contained very few older adults who were 

sufficiently educated and active. Moreover, I aimed to recruit from the general older adult 

population rather than from groups with illness and morbidity. Paper 6, nevertheless, used 

older adults selected from health facilities in Accra because the number of older adults in the 

registries of these facilities was sufficiently large, and one of my co-authors (third co-author 

author) was an employee of Ghana Health Service who made it easier for management of the 

facilities to support the study. Papers 3 and 11 also utilized data gathered in health facilities but 
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their participants were rather members of the general population including older adults. 

Similarly, Paper 10 employed the general population comprising residents of three Ghanaian 

cities facing a Coronavirus disease 2019 (COVID-19) lockdown.     

3.4 Psychometric testing   

Psychometric measurement or testing has become a major part of research in the social 

sciences worldwide (Andrich, 1993). The two main types of psychometric testing are scale 

validation and scale development (Robinson, 2017), with this thesis focusing on the latter. Scale 

development is a technique for constructing a new scale. This process is governed by scientific 

procedures and a reporting standard (Streiner & Kottner, 2014). In line with standard practices 

(Boateng et al., 2018; Morgado et al., 2017; Streiner & Kottner, 2014), I constructed the new 

scales in three phases, namely a systematic review, qualitative study, and scale validation. In 

the first phase, a systematic review of the literature was conducted to identify similar scales or 

recommendations that may benefit the development of the current scale. Boateng et al. (2018) 

reason that the systematic review is necessary for scale construction because it enables the 

researcher to select suitable items and demonstrate the acceptability of the scale.  

In the second phase, a qualitative design was applied to pre-test the relevance of the list of 

items developed in the systematic review. The first interview involved experts in the field of 

interest (e.g. psychometricians, gerontologists, physicians) who could guide me to develop a 

suitable bank of items in the study context. A second set of semi-structured interviews with 

participants were conducted to know how items approved by the experts squared with the 

chosen context. The third phase started with a pilot study in which the questionnaire was 
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administered to participants. According to Boateng et al. (2018), the pilot study enables the 

researcher to identify wording issues and ambiguities in the relevant context. In the final phase, 

data were gathered on a sufficiently large sample of participants after the piloted scale was 

finally approved by the expert panel.  

3.4.1 Reporting of psychometric results   

Recommendations for reporting psychometric tests are based on two guidelines, namely 

Standards for the Reporting of Diagnostic Accuracy Studies (STARD) and Guidelines for 

Reporting Reliability and Agreement Studies (GRRAS) (Streiner & Kottner, 2014). Papers used 

for this thesis followed these guidelines. Appendix H shows a summary of these guidelines that 

I followed to report my psychometric tests.  

3.5 Limitations  

Technology has been reported to play a major role in healthy ageing (Peek et al., 2015), 

specifically in ageing people’s utilization of emergency health services, tracking of social and 

physical activities, and communication with providers of relief services during natural disasters 

(Ollevier, Aguiar, Palomino & Simpelaere, 2020). These and similar roles of technology in 

healthy ageing have not been considered in any of the papers submitted for this study. Thus, 

the failure of this thesis to discuss the role of technology in the utilization of SAN and services 

that could improve effective use of sociable neighbourhoods by seniors is a limitation that 

future researchers should address.       
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As indicated earlier, this thesis employed research designs that can be subject to 

critique based on former evidence hierarchies, which assume that the cross-sectional design is 

not robust against threats to internal validity (Ingham-Broomfield, 2016; Murad et al., 2016); 

this and similar perspectives are of consequence to publishing studies of this nature, though I 

considered traditional quality markers in choosing journals (see Appendix I). As the cross-

sectional design is not robust enough against confounding and other threats to internal validity 

and, therefore, does not establish cause and effect (Holsapple, 2018; Schmid, 2017), its 

evidence must be interpreted and applied with caution. As such, results of this thesis do not 

establish cause and effect, though recommended measures (including those in Paper 2) were 

taken to minimize confounding. Due to financial constraints, I employed subjective measures 

that could be associated with a higher risk of participant bias to assess health, PA, and 

sedentary behaviour. Finally, studies submitted for this thesis were conducted in an urban 

setting for reasons mentioned above. Therefore, the results of this thesis may have limited 

applicability in non-Ghanaian contexts since all studies were carried out in Accra, Ghana.  

3.6 Concept Map of the Thesis  

The theme of this thesis comes from a set of bio-ecological models and theories frequently 

used in environmental gerontology. In this section, I introduce these models and demonstrate 

how they collectively relate to my portfolio of papers and the general idea being reported in 

this thesis.  
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3.6.1 Theoretical framework  

Two main frameworks have influenced ageing in place and active ageing programmes over the 

years. More influential, by far, is the person-environment docility hypothesis (Wahl & Gerstorf, 

2020), which was developed by Lawton and Simon (1968). With this hypothesis, Lawton and 

Simon posit that there are environmental demands that every person should meet and that the 

failure of the individual to meet these demands is associated with consequences, part of which 

is the ageing person’s docility. Demands take different forms such as the availability or 

provision of contextual resources (e.g. services, gardens, parks) for social engagement.  

The second landmark paradigm is the life space construct originally developed by Cantor (1975). 

This framework suggests that daily activities (e.g. shopping, social engagement) necessary for 

healthy contextual ageing depend on the individual's life space, defined as "the number of city 

blocks" away from key neighbourhood services (Wahl & Gerstorf, 2020, p. 369). With this 

framework, Cantor emphasized that essential services are contextual factors affecting 

proactivity and lifelong development of the individual. Worth noting is the fact that the life 

space construct stemmed from Lewin’s (1951) bio-ecological model, which recognizes 

behaviours such as PA as a function of individual and environmental factors. Whether the 

individual would regularly participate in social activities in the community depends on the 

availability of relevant built environment factors (e.g. services, crosswalks) and functional 

capacity, which represents the ability of the individual to utilize community resources through 

walking and engagement with groups. Though influential in gerontology (Wahl & Gerstorf, 

2018; 2020), the P-E docility hypothesis has been criticized for focusing on a disengaged state of 



20 

 

older adults. This resulted in the development of the docility-proactivity duality model by 

Lawton (1989) to acknowledge the role of the built environment and personal factors in the 

sustenance of proactivity in the ageing process.  

Figure 1 

An ecosystem model of socio-environmental determinants of health      

 

 

 

Recently, Wahl and Gerstorf (2018) developed the Context Dynamics in Ageing (CODA) 

framework in a bid to better position the life space construct, P-E docility hypothesis and 

Note: SES – socio-economic status. Interacting factors that affect the health and wellbeing of individuals in the ageing process are shown. 

Reprinted “A conceptual framework for studying context dynamics in aging (CODA)” by H.W., Wahl & D., Gerstorf. 2018, Development 

Review, 50(1), p. 160. Copyright 2018 by the Elsevier Inc.  
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docility-proactivity paradigm. CODA is premised around the thinking that docility and 

proactivity are both inherent in the ageing process; however, they occur at different periods 

across the lifespan. While proactivity occurs between the First and Third Ages (i.e. 0-84 years), 

docility occurs in the Fourth Age (i.e. ≥85 years) (Wahl & Gerstorf, 2020), though proactivity can 

be maintained into the fourth age depending on personal factors (e.g. income) and availability 

of environmental resources. The specific aspect of the CODA that is well suited for the current 

thesis is its adaptation of the bio-ecological framework of Bronfenbrenner (1979) to produce a 

holistic ecological model encapsulating environmental, social, and individual determinants of 

ageing successfully in context. As Figure 1 (CODA) depicts, a neighbourhood where ageing 

occurs can be characterized by both constraints and opportunities for proactivity. Noteworthy 

constraints that makeup part of the focus of this thesis are perceived crime, discrimination, 

mistrust, and vandalism. The quality and quantity of healthcare facilities are within the 

care/service quadrant, which suggests that healthcare is a contextual factor affecting 

proactivity.  
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Figure 2  

The association between socially active neighbourhoods, active behaviours, and health in older adults   

 

Note 1: numbers in parenthesis represent papers submitted for this thesis, and the specific range of numbers beneath the text along a path are papers relevant to that path; papers 1, 2, 3, 8 and 9 

were applied to more than one path; papers represented by the numbers are shown in Appendix B; notes (elaborations) on each circle (variable) are provided in Appendix J. SDCI – safety and 

disability-friendliness of commercial infrastructure, PA – physical activity, SA – social activity, SB – sedentary behaviour.  
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3.6.2 The concept map 

The concept map represented by Figure 2 draws on the CODA ecosystem framework. Studies 

have shown that neighbourhood walkability is a construct relating to how well the built 

environment supports PA (Koohsari et al., 2018; Oyeyemi et al., 2019). Though some studies 

assume that walkable neighbourhoods can also support social engagement (Koohsari et al., 

2018; Lee & Tan, 2019), walkability scales typically measure neighbourhood factors that 

support PA, not necessarily social engagement (Oyeyemi et al., 2019; Koohsari et al., 2018). 

According to CODA, a socially inclusive neighbourhood that supports health in the ageing 

process includes psychosocial and cultural factors not incorporated into walkability scales. I 

deemed it necessary, therefore, to construct a SAN scale that measures more than traditional 

walkability factors. As Figure 2 shows, however, only neighbourhood sociability factors that fit 

the Ghanaian context were infused into the SAN scale (e.g. peace and safety). In harmony with 

the CODA, the SAN construct includes relevant walkable factors (e.g. parks, services), thereby 

affirming that walkability is a facet of neighbourhood sociability.      

As a component of SAN, safety and disability-friendliness of commercial infrastructure (SDCI) is 

necessary for older adults with physiological limitations to freely use parks, gardens, and 

services. Since infectious diseases can make a neighbourhood unsafe and less sociable, the SDCI 

includes the safety of the community from infectious diseases. Though services are a domain of 

SAN, access to them is dependent on SDCI, network of roads, parks, and gardens. Also shown in 

the map is the idea that healthcare is one of the main services needed by older adults to 

maintain health. Access to healthcare and other services is influenced by personal factors such 
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as functional capacity, age and income. For example, physical function is needed by older adults 

to independently use healthcare, an idea that corroborates Lawton's (1989) docility-proactivity 

construct. Deductively, access to health services including PA counselling depends on the 

individual factors such as education and income. The CODA implies that PA counselling is a part 

of services and one of the layers of factors found in human ecosystems that can affect active 

behaviours and health. Moreover, mistrust, discrimination, and epidemics are factors 

debilitating the interest of older adults in social engagement. With health services such as PA 

counselling, older adults may be able to maintain active behaviours despite these barriers.    

The linkage between SAN, active behaviours, personal factors, and health in the map illustrates 

the import of CODA in that health is the product of behaviours (e.g. PA and social activity) 

shaped by the interplay between the environment and individual. SAN represents the 

environment whereas social capital and demographic attributes represent personal factors. The 

personal factors directly relate with behaviours and indirectly influence the use of components 

of SAN (e.g. healthcare). Income and physical function can support self-reported health by 

facilitating access to healthcare whereas social ties may provide social support for health. The 

link between PA and health in the map illustrates CODA’s assumption that behaviours 

moderated by the environment affect health in the ageing process. The link between personal 

factors and health suggests that the individual's health can be affected by socio-economic 

factors, depending on contextual resources utilized. Given this understanding, I had to capture 

the personal factors as confounding or intervening variables in testing the relationship between 

the built environment, active behaviours, and health. Healthy ageing is captured as an outcome 

in the map because the maintenance of health over time results in healthy ageing.  
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4. SUBMITTED PAPERS  

In this section, a short critical summary on each paper hereby referred to as background, is 

presented. This summary includes a discussion of the relevance and contribution of the papers 

to the thesis. Information provided in this section is substantiated in Appendices B, C and D.     

4.1 Paper 1  

Background: The rationale of this paper was to provide a conceptual framework that guides the 

systematic selection of study participants. Whilst this paper has a predominantly qualitative 

focus, it provides insights relevant to the determination of samples for both qualitative and 

quantitative studies. Papers previously published on sampling and research population 

specification were reviewed to understand available sampling theories and substantiate my 

new selection method. The ideal participants of a study are selected in hierarchical stages 

involving protocols prioritizing the most eligible individuals. The general population, which is 

crude, is refined in a stepwise process until the most eligible participants are selected.  

Relevance and contribution: The paper relates to the current topic by providing a rigorous 

method by which participants for all papers (except Paper 3) were selected. The primary 

contribution of this paper is its delineation of a robust method for selecting study participants 

to maximize data integrity and response rate.  

4.2 Paper 2  

Background: The objective of this paper was to explain confounding as a threat to internal 

validity and demonstrate with data how failing to adjust for confounding variables can over- or 



26 

 

under-estimate the true or ultimate effect size. A cross-sectional approach involving an 

extensive review of available theories was adopted. A step-by-step method for identifying and 

adjusting for relevant confounding variables in a cross-sectional study was delineated. The main 

types of confounding are univariate, bivariate, and multivariate confounding. The failure to 

adjust for confounding variables in a cross-sectional analysis under- or over-estimates the true 

effect size.  

Relevance and contribution: This paper relates to the topic by justifying the need for 

confounding variables to be adjusted for in testing relationships, including those found in the 

papers submitted. For the first time, this study used data to demonstrate how failing to adjust 

for confounding variables in cross-sectional research can result in wrong estimates and 

conclusions. It is also the first to delineate a procedure for identifying potential confounding 

variables through a theoretical lens. These contributions are expected to enable researchers to 

control for potential confounding variables. 

4.3 Paper 3 

Background: The rationale of this paper was to digest the tautological implications of traditional 

ageing theories, specifically the Disengagement Theory of Ageing (DTA) and Activity Theory of 

Ageing (ATA). As to why these theories have been empirically validated though at odds with 

each other was discussed. The paper was a short communication based on a review of the said 

theories and complementary literature. Plausible reasons why both theories are valid in unique 

contexts were proffered. The DTA and ATA are valid in respective contexts, which their 
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originators did not substantially explain. The physical and socio-economic environment of the 

individual is one of the factors affecting whether individuals maintain PA in the ageing process.  

Relevance and contribution: This paper relates to this thesis by setting the theoretical 

foundation for understanding and testing the relationship between the built environment and 

active behaviours. It is the first to explain why traditional theories better apply in some contexts 

and have different practical implications in developed and developing countries.  

4.4 Paper 4 

Background: The rationale of this study was to develop the Neighbourhood Sociability Scale 

(NSS) (see Appendix K) measuring built environment factors relevant to social activity in older 

adults. A mixed research approach involving interviews and a multi-level engagement of 

experts was adopted. The population was 515 community-dwelling older adults aged 60 years 

or older in Accra, Ghana. Principal component analysis, confirmatory factor analysis, and 

multiple linear regression analysis were used to present findings. Six factors, including 

measures of violence and neighbourhood safety, were found to serve as domains of NSS, which 

correlated with social activity.  

Relevance and importance: This paper validates the primary scale for measuring neighbourhood 

sociability. It sets the foundation for interventions aimed at enabling older adults to retain 

active social networks, which I operationally define as social ties who provide support for active 

behaviours in the community. It provides the first quantitative method for measuring ‘active 

social networks’ in gerontology. 
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4.5 Paper 5 

Background: The rationale of this paper was to construct a scale (see Appendix L) measuring 

abuse and neglect of older adults living in the community. It employed the same research 

design and population as Paper 4, since it involved a psychometric test of a scale measuring a 

sociable neighbourhood factor (i.e. abuse and neglect of seniors). Yet, Papers 4 and 5 are 

different, as they reported psychometric tests on different community sociability factors. Three 

factors were extracted in Paper 5 as potential indicators of abuse and neglect of community-

dwelling older adults. Further analysis revealed that elderly abuse and neglect can increase or 

decrease social activity in the neighbourhood.  

Relevance and contribution: This paper produces the first psychometric tool that researchers 

can use to assess the abuse and neglect of community-dwelling older adults. In the process of 

compiling this thesis, however, I realized that some statistics in the paper (on article page 

numbers 168 and 169) were misinterpreted. Though this error does not affect the scale and its 

data, I have written to the journal to correct the mistake. Appendix N shows a corrigendum on 

this paper. As to why the errors were not seen by the editorial team and authors before the 

paper’s publication is beyond my explanation, but the issue has taught me to subject my draft 

manuscripts to rigorous proofreading.  

4.6 Paper 6 

Background: This study assessed the moderating influences of active social networks on the 

relationship between neighbourhood walkability and social activity. A sample of 863 Ghanaian 

older adults living in Accra was used. The Australian version of NEWS (i.e. NEWS-A) was used to 
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measure neighbourhood walkability. I chose this scale over others because it is short and easy 

to use in data analysis. Additionally, other available scales were too long and had produced high 

non-response rates on similar samples (Oyeyemi et al., 2019). The study found that whether 

walkable neighbourhoods would be used by community-dwelling older adults relates to the size 

of active social networks.  

Relevance and contribution: This paper contributes to the on-going debate in gerontology by 

responding to recent calls to action and suggesting that the ultimate source of support for the 

utilization of walkable neighbourhoods is active social networks. This paper sets the basis for 

investigating the relative effects of active social networks and general social networks on social 

support for PA and social activities.      

4.7 Paper 7 

Background: The objective of this study was to examine the relationship between the built 

environment, socio-demographic factors, and sedentary behaviour. A cross-sectional approach 

was adopted and a self-reported questionnaire used to gather data from 504 older residents 

aged 60 years or more in Accra, Ghana. Multiple linear regression was used to present findings. 

The built environment and some socio-demographic factors have a significant relationship with 

sedentary behaviour. While some built environment factors appear to buffer sedentary 

behaviour, others are associated with increased sedentary behaviour.  

Relevance and contribution: This paper relates to the thesis by testing the P-E fit model in the 

form of the relationship between the built environment, socio-demographic factors, and 

sedentary behaviour. This paper recommended a potentially more robust way to measure 
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sedentary behaviour since traditional methods (i.e. the single question method associated with 

the IPAQ (International Physical Activity Questionnaire) and Global Physical Activity 

Questionnaire (GPAQ)) can under-report sedentary behaviour in older adults. A possible 

critique of this paper is that it did not identify and adjust for specific confounding variables, 

though this thesis emphasizes a need for cross-sectional studies to control for confounding. 

This shortcoming may have resulted in an over-estimation of the primary effect size as 

discussed in Paper 2 and was due to my limited knowledge about confounding at the time 

Paper 7 was done. I have, nevertheless, improved my understanding of confounding, including 

how to use a sensitivity analysis demonstrated in a more recent study of mine (Paper 6) to 

minimize or eliminate it.  

4.8 Paper 8 

Background: This paper builds on Paper 7 with a cross-sectional design, utilizing the same 

population as Paper 7 but is unique for applying structural equation modelling (SEM) to 

ascertain whether the built environment mediates the relationship between social capital 

factors and sedentary behaviour. The study found that built environmental factors are directly 

and indirectly (through social capital factors) associated with sedentary behaviour. All the built 

environmental factors, except 'care and residential homes', were related to sedentary 

behaviour through social capital factors.  

Relevance and contribution: This study relates to the topic by testing the P-E fit model which 

takes the form of the mediating role of the built environment in the association between social 

capital factors and sedentary behaviour. It adds to knowledge by disaggregating neighbourhood 
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walkability into specific factors available in a developing country, specifically Ghana. This study, 

like Paper 7, did not adjust for confounding variables for reasons stated above. 

4.9 Paper 9 

Background: This study examined the relationship between physical activity and self-reported 

health, adjusting for several socio-demographic factors. The study was a cross-sectional design 

involving 686 older adults resident in Accra, Ghana. A self-reported questionnaire was used to 

gather the data, with binary logistic regression used to present the findings. The study found 

that older adults who participated in moderate PA for more than 60 minutes a day were 7 times 

more likely to report good health compared with those who were active for less than 30 

minutes a day. Older adults who participated in vigorous PA for 60 or more minutes a day were 

5 times more likely to report good health compared with those who were active for less than 30 

minutes a day.  

Relevance and contribution: This paper fits this thesis for evidencing the association between 

PA, sedentary behaviour, and health, thereby adding to submitted papers testing the P-E fit 

model. It affirms that health improves with community-level PA. It builds on available evidence 

by introducing new covariates in a special case for Ghana and analysed lessons not previously 

reported for Ghana and similar developing countries.  

4.10 Paper 10 

Background: This study assessed changes in behaviours (e.g. physical activity) associated with 

Coronavirus 2019 (COVID-19) social distancing in three cities in Ghana. The study adopted an 
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online survey to gather data from 621 individuals of the general population. The study reported 

decreased PA and increased sedentary behaviour as behavioural changes from COVID-19 social 

distancing measures. These changes were associated with mental health decline.  

Relevance and contribution: This study relates to the topic as it implies that social isolation, 

which results in a loss of PA time and an increase in sedentary time, can increase even in 

sociable neighbourhoods where an epidemic or related event calls for social distancing 

measures. This study discussed the need for stakeholders to develop interventions for enabling 

community dwellers to utilize neighbourhood services and sociable factors during the spread of 

an epidemic or any social event that may discourage social participation. 

4.11 Paper 11 

Background: The rationale of this paper was to examine the relationship between PA 

counselling in health care and health service quality indicators. The study was a cross-sectional 

design involving 605 patients in wards and the outpatient department of a district health facility 

in Accra. A self-reported questionnaire was utilized to gather the data, with SEM applied to 

present findings. It was found that PA counselling in health care by physicians has a positive 

relationship with care quality, patient satisfaction, and patient loyalty. PA counselling also has a 

positive indirect association with patient loyalty through patient satisfaction.  

Relevance and contribution: This paper is the first to evidence the congruence of PA counselling 

with care quality delivery, thereby justifying why PA counselling can be infused in healthcare. 

Since care quality is a measure of what patients need and expect from health facilities (Bouzid, 
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Cumming & Hunter, 2018), this paper provides a foundation for further implementation of 

studies examining the effect of PA counselling on older patients’ PA in the neighbourhood.  

5. FINDINGS AND DISCUSSION  

This section discusses results from Papers 4 to 11 based on methodological and theoretical 

contributions from Papers 1, 2 and 3. Paper 4 constitutes the core of the portfolio of papers 

submitted for this thesis as it reports the psychometrically validated NSS. This scale, compared 

to the NEWS and PANES, is unique for including more sociability factors (i.e., SDCI, peace, 

safety) that encourage social inclusion among older adults with physiological limitations (Wahl 

& Gerstorf, 2018). The inclusion of items measuring SDCI in Paper 4 particularly makes NSS 

outstanding, given the fact that neighbourhoods in developing countries such as Ghana are 

gradually evolving into industrial areas where business activities and infrastructure may pose a 

threat to social engagement in vulnerable populations (Mendes, Bertella & Teixeira, 2014; 

Mold, 2015). Worth adding is the need for commercial infrastructure (e.g., public buildings) in 

the neighbourhood to be age-friendly to give older adults access to relevant services and social 

networks.   

Though several scales had been developed to measure elderly abuse and neglect (Wang, Tseng 

& Chen, 2007; Schofield & Mishra, 2003), Paper 5 provides a unique inventory of items 

measuring community-based abuse and neglect of older adults. None of scales available could 

measure the abuse and neglect of older adults in the community, which connotes that 

previously validated scales were not aligned with ageing in place campaigns. Second, available 
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scales did not consider the growing level of elderly abuse and neglect by social network 

members residing side-by-side with seniors in the community.  

Papers 6 to 8 endorse the built environment as a buffer of sedentary behaviour, and PA as a 

determinant of self-rated health in older adults. These papers thus support P-E fit models (e.g., 

CODA, Cantor’s life-space concept) that argue that contextual factors can support the 

maintenance of healthy behaviours and health. Paper 9 confirms the mediating role of key built 

environment factors in the relationship between social capital factors and sedentary behaviour 

and, in effect, supports Lawton and Simon’s (1968) docility hypothesis that the inability to use 

neighbourhood resources is associated with consequences such as sedentary behaviour. Since 

sedentary behaviour is a risk factor for age-related morbidity (Thornton et al., 2016; Lion et al., 

2017), Paper 9 implies that failure to use contextual resources (e.g., social support, services) 

can be associated with a faster decline in functional capacity and health in the ageing process.  

Paper 10 explains that infectious diseases such as COVID-19 can curtail neighbourhood 

sociability, given that these diseases would warrant social distancing measures. Recent 

commentaries (Jakobsson, Malm, Furberg, Ekelund, & Svensson, 2020; Fisher et al., 2020) 

reveal that social isolation and lockdowns necessitated by COVID-19 were associated with a 

decline in PA time and an increase in sedentary behaviour. Deductively, even the most sociable 

and walkable neighbourhoods can be abandoned or at least underused by residents during the 

spread of an infectious disease. Community design to make more space (e.g., larger parks, 

wider streets) for 'isolated PA' (i.e. doing PA in isolation) and participation in social activities 
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involving a limited number of people can be a panacea to the foregoing problem (Pinheiro & 

Luís, 2020; Lawanson et al., 2020).  

Paper 11 does not directly evidence that PA counselling can be effective at increasing successful 

utilization of neighbourhoods, but it confirms the relationship between PA counselling and care 

quality and, thus, signifies that PA counselling can be influential on seniors. This result is 

consistent with commentators (Thornton et al., 2016; Lion et al., 2017) who have noted that 

patients value prescriptions from care givers and often live by these prescriptions. If so, seniors 

are likely to live by clinical advice regarding their PA and social engagement in the community. 

For instance, clinical PA counselling can guide seniors to avoid hazards from PA such as injuries 

and navigate other barriers (e.g., epidemics) to social engagement. The key contributions of the 

thesis follow.  

6. KEY CONTRIBUTIONS   

In this section, the key contributions of the thesis to theory and practice are discussed. The 

programme’s contributions to future research and methods are also discussed.  

Contributions to practice – this programme of work employs a concept map drawing on key P-E 

fit models, a suitable methodology (Papers 1 and 2), and ageing theories (Paper 2) to advance 

environmental gerontology by providing a theoretical basis of the role of SAN in healthy ageing. 

With Papers 4 and 5, it reports two psychometrically validated tools measuring neighbourhood 

sociability factors (e.g., neglect and abuse of community-dwelling seniors) to address the non-

availability of scales measuring these factors. Since research on a construct or concept is driven 

by the availability of psychometrically validated scales on this concept, the scales provided are 
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expected to encourage research evaluating SAN and its influence on health outcomes including 

social and physical activities. The scales could also serve as neighbourhood audit tools and as a 

model for developing and validating related scales in future. With these scales, stakeholders 

can periodically assess sociability factors (e.g., safety, trust, aesthetics, street connectivity) to 

provide baseline and follow-up ratings from residents to understand key changes 

(improvements) in these factors. Thus, this work would enable stakeholders to identify possible 

shortcomings in sociability through periodic community audits, setting the foundation for key 

interventions.      

Contributions to theory – this thesis, for the first time, draws on the CODA (Wahl & Gerstorf, 

2018) to propose SAN as the ideal context to age and sustain the wellbeing of seniors. My 

operational definition of SAN addresses the view that walkable neighbourhoods are always 

beneficial to residents. Since a lack of positive psychosocial factors (e.g., trust, social cohesion, 

safety) in the community is likely to discourage social inclusion, especially among older adults 

with physiological limitations, walkable neighbourhoods (which conceptually omit psychosocial 

factors) would not necessarily encourage active behaviours. To explain, a violent walkable 

neighbourhood that does not feature disability-friendly commercial buildings is unlikely to 

encourage social participation among older adults with physiological limitations. This thesis, 

therefore, sets a basis for further debate proposing SAN as a paradigm shift from 

neighbourhood walkability and as a context more suited for healthy ageing. Compared to 

neighbourhood walkability, SAN better aligns with healthy ageing campaigns and 

environmental gerontology because the CODA recognizes neighbourhood walkability as a 

component of SAN (Wahl & Gerstof, 2018). Given the increasing rate of population ageing in 
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the world, SAN would better meet the social, economic, and health needs of future 

generations.    

Contributions to future research and methods – Furthermore, this thesis describes the state of 

the art regarding elderly welfare and ageing in Ghana, which contributes to the mitigation of 

the paucity of studies and commentaries available on older adults and ageing in Ghana. This is 

to say that this thesis unfolds relevant ageing issues in the Ghanaian context (Papers 4 to 9), 

enabling researchers to progress the debate on these issues while policymakers ponder 

potential interventions as well as their associated economic and social implications. With this 

thesis, researchers can understand a way forward in environmental gerontology and 

interventions for making communities more beneficial to ageing people. This way forward 

includes preventing the outbreak of epidemics such as COVID-19 in the neighborhood (Paper 

10) and enabling older adults through clinical PA counselling (Paper 11) to utilize 

neighbourhood attributes (e.g., services, parks) to keep socially and physically active. Finally, 

this programme of work demonstrates the importance of conducting cross-sectional studies in 

harmony with standard checklists (e.g., STROBE) to maximise internal validity.  

7. CONCLUSION  

The objectives of this thesis are to: (1) psychometrically validate scales measuring SAN; (2) 

explore implications of neighbourhood sociability for active behaviours, and (3) provide lessons 

from clinical practice that can guide older adults to better utilize SAN. 

Objective 1: Papers 1, 2 and 3 provide the methodological and theoretical grounding for papers 

related to gerontology and healthcare. The realization of ageing in place goals would depend on 
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monitoring the impact of neighbourhood design projects on active behaviours in community-

dwelling older adults. The NSS (in Paper 4) is a unique measure that can serve as a monitoring 

tool by generating baseline and follow-up scores for comparing the sociability of 

neighbourhoods over a period. With the elderly abuse and neglect tool (in Paper 5), 

stakeholders can estimate and track over time the risk of abuse and neglect faced by 

community-dwelling seniors. This scale would make it possible for researchers to assess the 

influence of abuse and neglect on active behaviours in the community, setting the foundation 

for appropriate interventions.  

Objective 2: Paper 6 builds on Paper 4 to demonstrate the roles of active social networks, 

active social networks lost, and sedentary social networks in the utilization of walkable 

neighbourhoods to maintain social activity. Papers 7, 8, 9 and 10 report evidence linking 

neighbourhood sociability as well as abuse and neglect to active behaviours and health. Thus, 

improving community sociability and safety would increase active behaviours and health, a 

potential milestone for environmental gerontologists.  

Objective 3: According to the CODA, factors that curtail community safety (e.g. abuse and 

neglect, epidemics) can discourage the use of sociable neighbourhood resources. This idea is 

partly supported by paper 10, which reports a reduction in PA and an increase in sedentary 

time due to social isolation caused by COVID-19. Paper 11 indicates that PA counselling, which 

is a part of services within CODA, is a potential way to guide seniors to navigate these barriers 

(i.e. abuse and neglect, epidemics) in social engagement.  
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8. FUTURE RESEARCH SUGGESTIONS  

Because of the weaknesses associated with the cross-sectional design, future research adopting 

experimental techniques is necessary. The association between PA counselling and health 

outcomes can be further investigated with stronger designs including the randomized 

controlled trial (RCT). This suggestion brings to mind my plan to roll out relevant experimental 

versions of my cross-sectional studies in future. As suggested by Murad et al. (2016), the use of 

this RCT would reduce confounding, increase statistical validity, and reach a more statistically 

valid estimate of the effect of PA counselling on health outcomes.  

More importantly, empirical evidence regarding whether PA counselling can enable older adults 

to avoid discrimination and other risks (e.g. infectious disease) while using neighbourhoods is 

needed. Though the RCT could be the best design for producing this evidence in future, future 

researchers ought to adopt it in contexts where this design can be funded, executed and based 

on an initial needs assessment. This suggestion is premised around the idea that experimental 

research can lead to unwanted or even misleading findings if they are unnecessary, poorly 

conducted, or associated with limited funding (Murad et al., 2016). The NSS, as well as the 

abuse and neglect tools, may be used in Ghana for research and monitoring purposes, but their 

validation is highly recommended in line with standard protocols for constructing scales (Lucas 

et al., 2013). Their test-retest reliability assessment, especially in other populations, is a 

necessary way to affirm their psychometric properties and usefulness. Future researchers are 

encouraged to employ objective instead of subjective measures in assessing active behaviours 

and health. For instance, an accelerometer can be used to measure PA and sedentary 
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behaviour. Finally, the NSS was developed for Ghana and did not incorporate all neighbourhood 

sociability factors associated with the CODA. Its adaptation to include relevant factors in other 

settings is, therefore, recommended.   
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APPENDICES  

APPENDIX A1 
Descriptors of physical activity as an active behaviour 

What the individual feels Primary examples 

Sedentary (<1.6 MET) 

At rest with no or limited added movement Sitting 

  Watching TV 

  Driving a car 

Light (1.6-3 MET) 

Active Slow walking around the house 

No observable change in breathing/sweating 
Slow work while standing (e.g. cooking, 
washing) 

Can be sustained for 1 or more hours Playing an instrument like a guitar 

Moderate (3-6 MET) 

Increased breathing and sweating Brisk walking 

Supports a conversation with others Water aerobics 

Can be sustained for 30 to 60 minutes Mowing the lawn 

Vigorous (6-9 MET) 

Feeling out of breath Jogging 

Increased sweating Hiking 

Can be difficult to maintain a conversation Swimming with effort 

Can be sustained for up to 30 minutes Single tennis, football, basketball 

High (≥9 MET) 

Intensity cannot be sustained for more than 10 
minutes Running (competing in a 100-meters race) 

  Swimming (in a competitive situation) 

  Rowing 

  Skiing 
¶PA – physical activity; MET – metabolic equivalent 

Source: Adapted from Thornton et al. (2016)  
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APPENDIX A2 
Dimensions of social participation, their definitions, and selected examples  

Definition Examples Description 

Social connections 

The individual's social ties including proximal 
and distal relations (Hajek et al., 2017, p. 2) 

Nuclear family members  --- 

Extended family members --- 

Neighbours  --- 

Church members --- 

Cult members --- 

Workmates --- 

Professional association members --- 

Recreational/sporting club members --- 

Friends --- 

Social media members --- 

Social activity  

The act of being involved in meaningful 
activities and interactions (Kang 2012, p. 75) 

Domestic cleaning activity with other family 
members 

Active 

Involvement in an extended family reunion event Active 

Cleaning the streets with neighbours Active 

Participating in church activities Active 

Involvement in cult meetings Active 

Participating in a staff durbar Active 

Involvement in a professional association 
meeting 

Active 

Taking part in community games Active 

Visiting friends Active 

Chatting with a new friend on 
Facebook/WhatsApp 

Sedentary 

Volunteering  

An activity in the context of community 
organisation in which people donate their 

time and effort (Douglas et al., 2017, p. 457) 

Cleaning the neighbourhood Active 

Assisting a frail older adult to cross the road Active 

Moving about to mobilise funds for key 
community interventions 

Active 

Serving as an observer in an election Active 

Helping to rebuild the homes of victims of a 
storm 

Active 

Helping to distribute supplies to flood victims  Active 

Helping with church activities Active 

Assisting nursing home staff 
Active/ 
Sedentary  

Filling potholes along bad busy roads Active 

Mobilising people for communal labour  Active 

Note: Assisting in nursing homes may require merely sitting down and can, therefore, result in sedentary behaviour 
Source: The Researcher’s Compilation 
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APPENDIX B 
Description of the relevance of papers to the thesis  

#  Title Relevance  Guidelines 
applied  

1 General, Target, and Accessible Population: 
Demystifying the Concepts for Effective 
Sampling 

This explains the sampling principles and methods applied to 
empirical papers submitted  

Not applicable  

2 A spotlight on cross-sectional research: 
Addressing the issues of confounding and 
adjustment 

Principles in this paper were applied to maximize the statistical 
validity of findings by adjusting for variables that could 
confound associations tested in submitted papers. 

AXIS and STROBE 

3  Social engagement and physical activity: 
Commentary on why the activity and 
disengagement theories of ageing may both 
be valid 

Lays the theoretical foundation of the study which relates to 
the P-E fit model or the relationship between the built 
environment and behaviours  

Not applicable  

4 The influence of community-level built 
environment factors on active social network 
size in older adults: Social activity as a 
moderator.  

This paper develops the neighbourhood sociability scale which 
incorporates factors relevant to social activity in community-
dwelling older adults   

AXIS, STROBE, 
STARD, GRRAS 

5  Psychometric properties of a new scale 
measuring neglect and abuse of older adults 
in the community: implications for social 
activity  

This paper provides a scale measuring elderly abuse and 
neglect, another factor that can affect social activity in 
community-dwelling older adults    

AXIS, STROBE, 
STARD, GRRAS 

6 Social Network Moderators of the Association 
between Ghanaian Older Adults’ 
Neighborhood Walkability and Social Activity 

This paper builds on Paper 4 by demonstrating how social 
networks can influence the utilization of walkable 
neighborhoods to maintain social activity 

AXIS and STROBE 

7 The Built Environment and Socio-
Demographic Correlates of Partial and 
Absolute Sedentary Behaviours in 
Community-Dwelling Older Adults in Accra, 
Ghana 

 This relates to the thesis by testing the P-E fit model in the 
form of the influence of built environment factors on sedentary 
behaviour 

AXIS and STROBE 

8 The association between social capital factors 
and sedentary behaviour among older adults: 
Does the built environment matter?  

Adds to studies 4 and 5, demonstrating how sociable 
neighbourhoods can buffer sedentary behaviour in older adults 

AXIS and STROBE 

9  The association between physical activity and 
self-reported health among older adults: 
Lessons implied by adjusting for lifestyle 
factors  

This paper builds on papers 3, 4 and 5 by linking physical activity 
in older adults to self-reported health. It reveals behaviours that 
older adults must avoid in order to maximize the influence of 
physical activity on health 

AXIS and STROBE 

10 Short-Term changes in behaviours resulting 
from covid-19-related social isolation and 
their influences on mental health in Ghana 

This study relates to the topic as it implies that social isolation, 
which results from loss of PA time and increase in sedentary 
time, can increase even in walkable neighbourhoods where an 
epidemic or related events call for social distancing measures. 

AXIS and STROBE 

11 The Influence of Physicians’ Physical Activity 
Prescription on Indicators of Health Service 
Quality 

By this paper, the thesis suggests that PA prescription in 
healthcare is a potentially effective way to guide older adults to 
use sociable neighbourhoods to participate in social activity and 
PA. Exercise prescription in healthcare would enable older 
adults to avoid musculoskeletal injuries and potential abuse 
while exercising in the community  

AXIS and STROBE 

¶AXIS – Quality Appraisal Tool for Assessing Quality and Risk of Bias in Cross-sectional Studies; STROBE – Strengthening the Reporting of 
Observational Studies in Epidemiology; STARD – Reporting of Diagnostic Accuracy Studies (STARD); GRRAS – Guidelines for Reporting Reliability 
and Agreement Studies.  
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APPENDIX C 
Bibliometric information of papers submitted  

Paper 
number  

Author(s) Year Title Journal, Vol(No.) Key terms 

1 Asiamah, N., Mensah, 
H.K., Oteng-Abayie, 
E.F. 

2017 General, Target, and Accessible Population: 
Demystifying the Concepts for Effective Sampling 

The Qualitative Report, 22(6) General Population; Target Population; Accessible Population; 
Sampling; Population Refinement 

2 Asiamah, N., Mends-
Brew, E., Boison, 
B.T.K. 

2019 A spotlight on cross-sectional research: Addressing the 
issues of confounding and adjustment 

International Journal of 
Healthcare Management, 
14(1) 

Cross-sectional research; control variables; covariates; lurking 
variables; health services research; confounding; adjustment; 
internal validity 

3 Asiamah, N. 2017  Social engagement and physical activity: Commentary 
on why the activity and disengagement theories of 
ageing may both be valid 

Cogent Medicine, 3(1) Social engagement; physical activity; activity theory of ageing; 
disengagement theory of ageing; ageing; geriatrics 

4 Asiaman, N., Kyriakos, 
K., Eduafo, R., Borkey, 
R.  

2020 The influence of community-level built environment 
factors on active social network size in older adults: 
Social activity as a moderator 

International Quarterly of 
Community Health Education, 
41(1) 

Built environment factors; social activity; active social network 
size; older adults; Ghana 

5 Asiamah, N., 
Kouveliotis, K., 
Eduafo, R., Borkey, R. 

2020 Psychometric Properties of a New Scale Measuring 
Neglect and Abuse of Older Adults in the Community: 
Implications for Social Activity.  

International Quarterly of 
Community Health Education, 
40(4) 

Neglect; abuse; victimization; social activity; older adults; Ghana 

6 Asiaman, N., K., 
Conduah, K.A., 
Eduafo, R. 

2021 Social Network Moderators of the Association between 
Ghanaian Older Adults’ Neighborhood Walkability and 
Social Activity 

Health Promotion 
International, 36(1) 

Neighborhood walkability; social activity; social networks; older 
adults; confounding variables; social capital                  

7 Asiamah, N., 
Petersen, C., 
Kouveliotis, K., 
Aduafo, R.  

2020 The Built Environment and Socio-Demographic 
Correlates of Partial and Absolute Sedentary Behaviours 
in Community Dwelling Older Adults in Accra, Ghana 

Journal of Cross-Cultural 
Gerontology, 36(1) 

Sedentary behaviour; built environment; socio-demographic 
variables; social capital factors; Ghana   

8 Asiamah, N., 
Kouveliotis, K., 
Petersen, K., Eduafo, 
R  

2019 The association between social capital factors and 
sedentary behaviour among older adults: Does the built 
environment matter? 

Advances in Gerontology, 
32(1) 

Sedentary behaviour; social capital size; social support; built 
environmental factors 

9 Asiamah, N., Kyraikos, 
K., Petersen, C., 
Eduafo, R. & Borkey, 
R.  

2020 The association between physical activity and self-
reported health among older adults: Lessons implied by 
adjusting for lifestyle factors. 

Advances in Gerontology, 
33(2) 

Physical activity; self-reported health, older adults, lifestyle 
factors  

10 Asiamah, N., Opuni, 
F.F., Mends-Brew, E., 
Mensah, S.W., 
Mensah5, H.K., 
Quansah, F.  

2020 Short-Term changes in behaviours resulting from 
covid-19-related social isolation and their influences on 
mental health in Ghana 

Community Mental Health 
Journal, 57(1) 

COVID-19; Behaviour; Health behaviour; Social isolation; Mental 
health; Ghana 

11 Asiamah, N., Kyriakos, 
K., Opoku, E.  

2020 The Influence of Physicians’ Physical Activity 
Prescription on Indicators of Health Service Quality.  

Journal for Healthcare 
Quality, 42(3) 

Physical activity; physicians; care quality; patient satisfaction; 
patient loyalty 
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APPENDIX D 
Author Contributions  

# Design(s) Contributions   

1 Comprehensive 
review 

I conceived the idea, reviewed the literature and wrote the manuscript. Henry and Eric 
fine-tuned the ideas. All authors proofread the paper. 

2 Comprehensive 
review and 
cross-sectional 
design  

I conceived the idea, designed the questionnaire, analysed the data, and wrote the 
manuscript. Edwin revised the analysis and provided key literature. Ben supervised data 
collection and reviewed the methodology. All authors proofread the paper. 

3 Comprehensive 
review  

There was no co-author. 

4 Mixed research  I conceived the idea, analysed the data, and wrote the manuscript. Kyriakos designed the 
questionnaire and reviewed the analysis. Richard E. led data collection whereas Richard 
B. coded the data. All authors proofread the paper. 

5 Mixed research  I conceived the idea, analysed the data, and wrote the manuscript. Kyriakos designed the 
questionnaire and reviewed the analysis. Richard E. led data collection whereas Richard 
B. coded the data. All authors proofread the paper. 

6 Cross-sectional 
design  

I conceived the idea, analysed the data, and wrote the manuscript. Conduah provided 
materials and supported data collection. Eduafo supervised data collection and coded the 
data. 

7 Cross-sectional 
design  

I conceived the idea, reviewed the literature, analysed the data, and wrote the 
manuscript. Carl designed the protocol and questionnaire. Kyriakos reviewed the analysis 
while Richard coded the data and led data collection. All authors proofread the paper. 

8 Cross-sectional 
design  

I conceived the idea, analysed the data, and wrote the manuscript. Kyriakos reviewed the 
analysis and developed the study protocol. Questionnaire was designed by Carl. All 
authors proofread the paper. 

9 Cross-sectional 
design  

I conceived the idea, analysed the data, and wrote the manuscript. Kyriakos reviewed the 
analysis and developed the study protocol. Questionnaire was designed by Carl. All 
authors proofread the paper. 

10 Cross-sectional 
design  

I conceived the idea, analysed the data and wrote the manuscript. Kyriakos designed the 
questionnaire and reviewed the analysis. Emanuel gathered and processed the data for 
analysis. All authors proofread the paper. 

11 Cross-sectional 
design  

I conceived the idea, designed the questionnaire, analysed the data, and wrote the 
manuscript. Frank reviewed the analysis and provided key literature. Other authors 
coordinated data collection. All authors proofread the paper. 
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APPENDIX E 
STROBE checklist that was applied in reporting submitted papers  

Section # (code) Procedure/recommendation  

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the 
abstract 
(b) Provide in the abstract an informative and balanced summary of what was 
done and what was found 

Background/Introduction 

Rationale or 
background  

2 Explain the scientific background and rationale for the investigation being 
reported 

Aim/objectives 3 Indicate specific objectives, including any prespecified hypotheses 

Methods 

Research design 4 Present key elements of study design early in the paper 
Study setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection 
Study participants 6 Indicate the eligibility criteria, and the sources and methods of selection of 

participants 
Research variables 7 Define all outcomes, exposures, predictors, potential confounders, and effect 

modifiers. Give diagnostic criteria, if applicable 
Measures and 
sources of data 

8  For each variable of interest, give sources of data and details of methods of 
assessment. Describe comparability of assessment methods if there is more than 
one group 

Risk of bias 9 Describe any efforts to address potential sources of bias 
Study/sample size 10 Explain how the study size was arrived at 
Quantifiable 
variables 

11 Explain how quantitative variables were handled in the analyses. If applicable, 
describe which groupings were chosen and why 

Statistical analysis  12 (a) Describe all statistical methods, including those used to control for 
confounding 
(b) Describe any methods used to examine subgroups and interactions 

(c) Explain how missing data were addressed 
(d) If applicable, describe analytical methods taking account of sampling strategy 
(e) Describe any sensitivity analyses 

Results 

Study participants 13 (a) Report numbers of individuals at each stage of study; e.g. numbers potentially 
eligible, examined for eligibility, confirmed eligible, included in the study, 
completing follow-up, and analysed 
(b) Give reasons for non-participation at each stage 
(c) Consider use of a flow diagram 

Descriptive and 
summary data 

14 (a) Give characteristics of study participants (i.e. demographic, clinical, social) and 
information on exposures and potential confounders 
(b) Indicate number of participants with missing data for each variable of interest 

Outcome data 15 Report numbers of outcome events or summary measures 
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APPENDIX E Continued  
Section # Procedure/recommendation  

Results (Continued) 

Main findings  
  
  

16 
  
  

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their 
precision (e.g., 95% confidence interval). Make clear which confounders were adjusted for and 
why they were included 
(b) Report category boundaries when continuous variables were categorized 
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful 
period 

Supplementary analyses  17 Report other analyses done such as analyses of subgroups and interactions, and sensitivity 
analyses 

Discussion 

Main findings 18 Summarise key results with reference to study objectives 

Study limitations 19 Discuss limitations of the study, considering sources of potential bias or imprecision. Discuss 
both direction and magnitude of any potential bias 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity 
of analyses, results from similar studies, and other relevant evidence 

Inference/generalisability 21 Discuss the generalisability (external validity) of the study results 

Additional information 

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, 
for the original study on which the present article is based 
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APPENDIX F 
Appraisal Tool for Cross-Sectional Studies (AXIS) Checklist   

# Question 
Response 

Yes No Don't know 

  Introduction 

1 Were the aims/objectives of the study clear?       

  Method       

2 Was the study design appropriate for the stated aim(s)?       

3 Was the sample size justified?       

4 Was the target/reference population clearly defined? (Is it clear who 
the research was about?) 

      

5 Was the sample frame taken from an appropriate population base so 
that it closely represented the target/reference population under 
investigation? 

      

6 Was the selection process likely to select subjects/participants that 
were representative of the target/reference population under 
investigation? 

      

7 Were measures undertaken to address and categorise non-
responders? 

      

8 Were the risk factor and outcome variables measured appropriate to 
the aims of the study? 

      

9 Were the risk factor and outcome variables measured correctly using 
instruments/measurements that had been trialled, piloted or 
published previously? 

      

10 Is it clear what was used to determined statistical significance and/or 
precision estimates? (e.g., p-values, confidence intervals) 

      

11 Were the methods (including statistical methods) sufficiently 
described to enable them to be repeated? 

      

12 Were the basic data adequately described?       

13 Does the response rate raise concerns about non-response bias?       

14 If appropriate, was information about non-responders described?       

15 Were the results internally consistent?       

16 Were the results presented for all the analyses described in the 
methods? 

      

  Discussion 

17 Were the authors' discussions and conclusions justified by the results?       

18 Were the limitations of the study discussed?       

  Other 

19 Were there any funding sources or conflicts of interest that may affect 
the authors’ interpretation of the results? 

      

20 Was ethical approval or consent of participants attained?       

Note: This checklist was considered in writing the submitted papers. 
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Appendix G 
STROBE checklist items met by submitted papers  

Code 

Paper Total 
Score 

Percent 

1 2 3 4 5 6 7 8 9 10 11   

1a --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

1b --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

2 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

3 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

4 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

5 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

6 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

7 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

8 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

9 --- 0 --- 1 1 1 1 1 1 1 1 8 89% 

10 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

11 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

12a --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

12b --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

12c --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

12d --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

12e --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

13a --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

13b --- 0 --- 1 1 1 1 1 1 1 1 8 89% 

13c --- 0 --- 1 1 1 1 1 1 1 1 8 89% 

14a --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

14b --- 0 --- 1 1 1 1 0 0 1 1 6 67% 

15 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

16a --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

16b --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

16c --- 0 --- 0 0 1 0 0 0 1 1 3 33% 

17 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

18 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

19 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

20 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

21 --- 0 --- 1 1 1 1 1 1 1 1 8 89% 

22 --- 1 --- 1 1 1 1 1 1 1 1 9 100% 

Note: ---Not applicable (this are conceptual papers); Green Cells with 1 – checklist item met by the paper; Red Cells with 0 – checklist item not met; Percent – proportion of 

papers meeting checklist items. Please note checklist items corresponding to codes are in Appendix E.   
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APPENDIX H 
Recommendations for Reporting Results of Psychometric Tests  

Subsection Recommendation Application (Papers 4 and 5) 

Abstract 

Abstract 
A summary ranging between 50 and 300 words that presents the key 
methods used, findings, and conclusions. 

Papers submitted provided an abstract of between 200 and 300 
words based on the journal's guidelines 

Introduction 

Introduction 
A description of previous studies, gaps, and why the current scale is 
needed 

Each paper submitted included an introductory section that justified 
the relevance of the new scale 

Methods 

Population 
A disclosure of the study population (i.e., individuals expected to 
complete the questionnaire. Other stakeholders (e.g., expert 
psychometricians) may be engaged 

The papers disclosed the study population and included 
psychometricians in gerontology or healthcare. 

Sample size The use of a sample size ranging between 200 and 1000 Submitted papers applied sample sizes not less than 500 

Instrument Statement of the structure of the instrument. 
I described the structure of all the scales by reporting the nature of 
the Likert-type anchors used, number of theoretical dimensions, and 
preambles. 

Data collection  
Data collection must follow ethical procedures and could include two or 
more phases. 

My psychometric tests received ethical clearance and followed a two-
stage data collection process. 

Statistical 
analysis  

Statistical software that can compute psychometric properties must be 
used. Exploratory factor analysis and/or confirmatory factor analysis 
should be used in data analysis.  

Amos, a statistical programme that works with SPSS, was used to 
analyse the data. It supports both EFA and CFA, which I used for data 
analysis 

Results 

Results 
Report internal consistency, reliability, and validity statistics as 
psychometric properties of the scale. Recommended statistical baselines 
must be used. 

I reported internal consistency and validity statistics and compared 
estimates with the recommended baselines 

Discussion 

Discussion 
State objectives, indicate how findings agree or disagree with related 
studies, and provide implications for theory and practice. 

In each paper submitted, I recalled the research objective, reported 
key findings and their relationship with previous studies, and 
discussed implications for practice  

Limitations 

Limitations 
Discuss the weaknesses of the scale or the methodology applied. Indicate 
what should have been done but was not done 

I identified the limitations of my methods and the scope of use of the 
tool. Recommendations for future research were also provided 

Conclusion 

Conclusion Briefly state lessons from the study and their implications for practice 
I stated new insights or lessons from the study as well as implications 
for stakeholder action 

Note: EFA – exploratory factor analysis; CFA – confirmatory factor analysis  

 Source: Streiner and Kottner (2014) 
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APPENDIX I 
Quartile rating and Clarivate master listing of journals in which submitted papers were 
published  
Paper  Journal Link to Journal  Quartile 

1 The Qualitative Report https://nsuworks.nova.edu/tqr/about.html  Q1 (Education) 

2 International Journal of Healthcare Management https://www.tandfonline.com/toc/yjhm20/current  Q3 (Health Management) 

3 Cogent Medicine https://www.tandfonline.com/toc/oamd20/current  N/A (Public Health) 

4 International Quarterly of Community Health Education https://journals.sagepub.com/home/qch  Q2 (Community Health) 

5 International Quarterly of Community Health Education https://journals.sagepub.com/home/qch  Q2 (Community Health)  

6 Health Promotion International  https://academic.oup.com/heapro  Q1 (Health, Social Science) 

7 Journal of Cross-Cultural Gerontology https://www.springer.com/journal/10823  Q2 (Gerontology)  

8 Advances in Gerontology http://www.gersociety.ru/information/uspexi/  Q4 (Gerontology)  

9 Advances in Gerontology http://www.gersociety.ru/information/uspexi/  Q4 (Gerontology) 

10 Journal for Healthcare Quality https://journals.lww.com/jhqonline/pages/default.aspx  Q2 (Healthcare) 

11 Community Mental Health Journal  https://www.springer.com/journal/10597  Q2 (Mental Health)  

https://nsuworks.nova.edu/tqr/about.html
https://www.tandfonline.com/toc/yjhm20/current
https://www.tandfonline.com/toc/oamd20/current
https://journals.sagepub.com/home/qch
https://journals.sagepub.com/home/qch
https://academic.oup.com/heapro
https://www.springer.com/journal/10823
http://www.gersociety.ru/information/uspexi/
http://www.gersociety.ru/information/uspexi/
https://journals.lww.com/jhqonline/pages/default.aspx
https://www.springer.com/journal/10597
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APPENDIX J 
Notes to Variables/Circles of the Concept Map 

# Construct/Circles Note 

1 Socially Active 
Neighbourhoods 

Socially active neighbourhoods encourage PA and SA and discourage SB  

2 Parks, Gardens, and 
Green Spaces 

Parks, gardens, and green spaces encourage social activities through which services 
are used. 

3 Road Network and 
Traffic 

Road networks and traffic conditions can encourage active behaviours (e.g. walking) 
by which services are accessed. 

4 SDCI Whether seniors would use neighbourhood services relates to SDCI 

5 Services Services are a domain of socially active neighbourhoods and include sanitation, 
healthcare, paramedical, and recreational services.  

6 Healthcare Healthcare encourages walking and includes services (e.g. PA counselling) that can 
guide seniors to remain active. 

7 PA Counselling PA counselling guides and encourages seniors to keep active. 

8 Paramedics Paramedics are services that contribute to neighbourhood safety and encourage 
active behaviours 

9 Recreation The use of recreational services may lead to walking, dancing, and other physical and 
social activities. 

10 Sanitation Sanitation services keep the neighbourhood clean and therefore encourage active 
behaviours 

11 Active Behaviours Active behaviours include PA and SA and are a way to avoid SB. 

12 PA Active behaviour increases as PA increases 

13 SA Social activities are forms of PA or contribute to PA. 

14 SB Sedentary behaviour reduces as PA and SA increase. 

15 Self-reported 
Health 

Health improves as PA and SA increase, resulting in optimal health in the ageing 
process.  

16 Healthy Ageing Healthy ageing results if seniors maintain optimal health in the ageing process 

17 Personal Factors Personal factors (e.g. physical function) relate to active behaviours, the use of 
services, and self-reported health. They include demographic variables (e.g. 
education) and social capital factors (e.g. social support, and active social networks). 

18 Social Capital Active social networks and support from them can encourage active behaviours and 
contribute to self-reported health. 

19 Social support Support from active social networks contribute to health and active behaviours 

20 Active social 
networks 

Active social networks encourage and assist seniors to maintain active behaviours 
and health. 

21 Demographics Personal characteristics such as income and physical function determine access to 
services and active behaviours 

22 Physical function Physical function is necessary to use services and maintain active behaviours. 

23 Education The financial ability to use services such as healthcare relates to education. 

24 Income Income relates to the utilisation of services, including PA counselling  

25 Gender In Ghana where gender inequality is high, men and women would have different 
levels of access to services and support for active behaviours. 

26 Age The individual's physical function and financial ability, both of which relate to active 
behaviours, reduce with age. 

Note: SDCI – safety and disability-friendliness of commercial infrastructure; PA – physical activity; SA – social 

activity; SB – sedentary behaviour  
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Appendix K 
Neighbourhood Sociability Scale  
Preamble: On a scale of 1 to 3 (where 1 – not at all, 2 – sometimes, and 3 – always), indicate the extent to which 
the following neighbourhood features are available in your community… 

# Indicator  Anchor 

Not at all Sometimes Always 

1 Hospital, polyclinic or clinic 1 2 3 

2 Pharmacy and/or drug store 1 2 3 

3 Paramedical and ambulance services 1 2 3 

4 Community centres where older people can socialise 1 2 3 

5 Social clubs that can be joined by older people e.g. keep-fit clubs, 
associations, etc. 

1 2 3 

6 Special care and nursing homes for older people 1 2 3 

7 Shops and commercial centres 1 2 3 

8 A public gym or related physical activity centre 1 2 3 

9 A public swimming pool 1 2 3 

10 A park for recreation and sporting activities (e.g. golf park or sports 
complex) 

1 2 3 

11 A well-connected public transport system 1 2 3 

12 Police station(s) 1 2 3 

13 Police patrols and activity 1 2 3 

14 Fire services 1 2 3 

15 Other security services (e.g. private ones) 1 2 3 

16 Well-tarred roads 1 2 3 

17 Well-networked roads 1 2 3 

18 Cyclist and pedestrian tracks attached to roads 1 2 3 

19 Road signs at the right points 1 2 3 

20 Foot bridges and overpasses at the right points 1 2 3 

21 Traffic lights at the right points 1 2 3 

22 Vehicular traffic points that can easily be penetrated when driving 1 2 3 

23 Vehicular traffic points that can easily be penetrated when walking/ 
running 

1 2 3 

24 Business and factories safely located 1 2 3 

25 Adherence to safety standards by businesses and factories 1 2 3 

26 Public buildings and facilities that are disability-friendly 1 2 3 

27 Public buildings and facilities that are easy-to-use by older people 1 2 3 

28 Waste containers randomly located 1 2 3 

29 General sanitary conditions 1 2 3 

30 Waste management services (e.g. Zoomlion, ASADU, etc) 1 2 3 

31 Drainage systems to avoid floods 1 2 3 

32 Beautiful or attractive streets 1 2 3 

33 Ornamental plants to beautify the streets 1 2 3 
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Appendix L 
The Abuse and Neglect Scale  
Preamble: On a scale of 1 to 3 (where 1 – not at all, 2 – sometimes, and 3 – always), indicate how often you meet 
people in your neighbourhood who … 

# Indicator  Anchor 

Not at all Sometimes Always 

1 Neglect you though they have an obligation toward your welfare 1 2 3 

2 Insult you or say demeaning things about you 1 2 3 

3 Physically assault you  1 2 3 

4 Discriminate you based on your age 1 2 3 

5 Cheat you  1 2 3 

6 Deceive you for personal interests 1 2 3 

7 Instill fear and panic in you  1 2 3 

8 Sexually harass you  1 2 3 

9 Have your rights or privileges denied 1 2 3 

10 Steal from you or defraud you  1 2 3 

11 Betray you 1 2 3 
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In this paper the concepts of general, target and accessible population are 

explained in response to misconceptions and controversies associated with 

them, and the fact that the relationships between them have not been explained 

in the context of qualitative enquiry in any formal study. These concepts are 

discussed in this study based on a general scenario. We basically attempt to 

explain the importance of specifying the general, target and accessible 

populations in a qualitative study when the study population is large. The study 

depicts how the research goal, contexts and assumptions can dictate the content 

and concentration of the target and accessible population in qualitative inquiry. 

It also poses the sampling implications of our explanations and highlights the 

stages and levels of what we refer to as population refinement. Keywords: 

General Population, Target Population, Accessible Population, Sampling, 

Population Refinement 

  

In researchers’ quest to contribute to academic debate and knowledge, they gather data 

or information from participants. These participants belong to the research population, which 

is the group of individuals having one or more characteristics of interest. It is therefore 

understandable why research findings are attributed to the population either by linking them to 

specific or all participants. Yet as the source of evidence reached in a research study, a 

population may be more important than can be imagined.    

Credibility is of essence to every research study. Of course, if a study is not credible, 

the futility of efforts expended by the researcher, donor(s) and other stakeholders in executing 

it is evident. Additionally, data integrity drives the credibility of findings. As the primary 

source of data therefore, the population can influence research credibility on the basis of the 

researcher’s understanding, definition and choice of it. Many researchers (Banerjee & 

Chaudhury, 2010; Lunsford & Lunsford, 1995) have admitted that sampling bias characterizes 

a good number of studies, including peer-reviewed journal articles; and is influenced by 

researchers’ misunderstanding of the concepts of general, target and accessible population.       

Apart from the need for researchers to sufficiently understand their study population, 

they are expected to succinctly and clearly define it at the stage of documenting the research. 

A proper definition or specification of the population is critical because it guides others in 

appraising the credibility of the sample, sampling technique(s) and outcomes of the research. 

Evidently, understanding the research population and knowing how to document it objectively 

and clearly are independent and weighty responsibilities of the researcher. Banerjee and 

Chaudhury (2010) and Pernecky (2016) are some of the researchers who lamented at the pre-

eminence of flaws associated with population specification in the literature.     

After a thorough perusal of various peer-reviewed journal articles and informal studies, 

we agree with Banerjee, Chaudhury, Singh, Banerjee, Mahato and Haldar (2007), Baškarada 

(2014), and Denzin and Lincoln (2011) that the difference between two types of population, 

namely target and accessible population, confuses many researchers and accounts for issues 
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relating to poor population specification and sampling bias. Possibly, the differences are even 

more subtle and difficult to tell if “general population” is brought into the loop. It may be 

herculean indeed for researchers to appropriately define their population when the concepts of 

general, target and accessible population are not well understood by them; especially in view 

of the fact that knowledge of one or more of these concepts would form the basis for effective 

population definition.  

Baškarada (2014) has observed that the qualitative research paradigm has increasingly 

served as a unique option for knowledge sharing and academic debate over the years. 

Moreover, the volume of peer-reviewed journal qualitative studies has increased significantly 

in the last three decades (Pernecky, 2016). As research instructors and supervisors, we have 

observed in the last decade a remarkable increase in the number of students conducting pure 

qualitative studies. We have consequently developed fondness for qualitative enquiry and are 

concerned about the small body of studies defining key methodological concepts in a 

qualitative research context. We have also observed many students struggle to specify their 

study population and sampling procedure in qualitative studies.  So while recognition for the 

qualitative research paradigm in the academic domain is on the ascendency, we are of the view 

that studies focused on explaining some methodological concepts, particularly population and 

sampling, in a qualitative context are urgently needed. As proponents of qualitative inquiry, we 

wish to share in the responsibility of improving knowledge of methodological concepts, 

specifically population, sampling and the connection between them. We are also poised to 

contribute to addressing the necessity for key concepts to be aligned with qualitative enquiry, 

especially those common to both quantitative and qualitative approaches and may consequently 

be misapplied in qualitative studies.  

Population specification is a requirement in the documentation of both qualitative and 

quantitative studies. Moreover, the concepts of general, target and accessible population often 

apply to both designs. However, population specification is not guided by the same principles 

in qualitative and quantitative studies (Creswell, 2003; Denzin & Lincoln, 2011). For instance, 

qualitative studies focus on relatively few participants who have the ability to describe their 

experiences and/or knowledge with respect to some research questions or phenomenon 

(Baškarada, 2014; Creswell, 2003). In addition, the description of experiences in ample depth 

by participants form the basis of addressing qualitative research goals. Quantitative studies, on 

the other hand, demand the participation of a sufficiently large number of individuals who are 

basically not required to extensively describe experiences and phenomena in the study 

(Creswell, 2003; Williams, 2007). Qualitative and quantitative designs would therefore apply 

different protocols and criteria in selecting population members. This being the case, the 

concepts of general, target and accessible population would not be the same for qualitative and 

quantitative studies. There is no doubt that some studies (Banerjee & Chaudhury, 2010; 

Mahoney & Goertz, 2006) have discussed these concepts in both qualitative and quantitative 

contexts; but little emphasis has been placed on qualitative study, particularly those associated 

with large study populations. This situation is deemed a major problem given the increasing 

recognition for qualitative research approaches in academia.        

Additionally, the qualitative design differs from its quantitative counterpart in terms of 

the sample size required (Allwood, 2012; Creswell, 2003; Williams, 2007). This difference is 

rational on the basis of the absolutely unique goals pursued by qualitative and quantitative 

researchers. Unfortunately, one of the proceedings that remain inconclusive among academics 

is the delineation of sampling in the context of qualitative inquiry with respect to the concepts 

of the general, target and accessible population. Of course, if these types of population are often 

not the same for the two main research designs, it is logical to say sampling in qualitative and 

quantitative studies accompany different goals and principles. Drawing from some studies 

(Baškarada, 2014; Ralph, Birks, & Chapman, 2014), academic debate has not linked the three 



Nestor Asiamah, Henry Kofi Mensah, and Eric Fosu Oteng-Abayie                  1609 

types of population to sampling in qualitative research. As a result, many qualitative 

researchers conduct sampling based on quantitative principles (Baškarada, 2014; Williams, 

2007).  

It is impressive that efforts have been made by some researchers (Banerjee & 

Chaudhury, 2010; Bartlett, Kotrlik, & Higgins, 2001; Creswell, 2003) to explain the three types 

of population in relation to sampling. Nonetheless, their efforts lack focus on qualitative study, 

resulting in an insignificant remedy of the problem. In addition, an insignificant number of 

studies have explained target and accessible population in relation to the general population in 

the context of qualitative enquiry. So, it is still not clear how to distinguish general population 

from target and accessible population in the context of a qualitative study. Secondly, previous 

studies are deficient of practical illustrations that can facilitate readers’ understanding of these 

concepts and their nexus with sampling. We are of the view that using illustrations would make 

the concepts and their connection with sampling more understandable, particularly when linked 

to a context that sufficiently focuses on qualitative study. 

More importantly, a qualitative researcher may face the need to draw a relatively small 

sample from a large study population entirely made up of fairly eligible members. Assuming 

that all members of such a population are willing to provide access to information at their 

convenience in harmony with the schedule and interest of the researcher, it may become 

necessary for the researcher to think of drawing “the most appropriate” sample from this 

population to maximize the credibility of study results. “The most appropriate” sample in this 

paper represents individuals with the ability and opportunity to provide the most accurate 

information or data. It stands for the most eligible and convenient sample or participant group. 

Since clustering can make it difficult for the researcher to readily identify members of “the 

most appropriate” sample for a large study population, it would be helpful to apply a more 

systematic and organized approach in selecting study participants. We argue in this study that 

the hierarchical specification of the general, target and accessible populations is an effective 

way of making a relatively large study population handy for qualitative sampling. Given this 

viewpoint, qualitative researchers must be able to specify these three types of population, not 

for drawing samples for the purpose of generalizing study results, but for screening large 

populations for the best and most convenient group of participants.      

Qualitative researchers must be concerned about drawing study participants from large 

populations because it has time, cost and data quality implications. In addition, if the above-

mentioned systematic approach is not applied in selecting study participants from a large 

population, data collection in a qualitative study could delay unnecessarily, and the researcher 

may suffer an oversight of individuals who can provide superior quality information under 

more convenient conditions. As a consequence, the researcher may incur avoidable costs. We 

are also of the view that specifying the general, target and accessible populations in a qualitative 

study would enable the researcher to become adequately familiar with characteristics of the 

study population, making it possible to avoid bias choices of participants. Similarly, the 

tradition of using few most qualified and convenient participants in qualitative enquiry could 

be made more scientific and less subjective.   

In view of the above concerns, academic debate should be able to proffer the concepts 

of the general, target and accessible population as a basis of providing insights into the 

foregoing systematic approach for selecting participants from large populations in qualitative 

enquiry. Studies are also expected to focus on explaining these methodological concepts for 

deployment in qualitative enquiry. In this paper therefore, the authors attempt to contribute to 

a remedy of this issue using a special scenario. This paper is directed at both readers and 

researchers.  
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The Scenario 

 

To reiterate, propositions in this study may be better understood when made based on 

a suitable scenario, which represents a potential real-life situation that best describes and 

communicates the essence of the theoretical framework discussed in this study. In addition, 

every study is associated with a context or group of contexts; hence concepts in this study will 

be more comprehensive if presented in the light of a uniquely chosen context. It is worth 

indicating that the scenario chosen in this study are specially deployed to expound our subject 

matter. The scenario embodies the variable to be assessed, the research goal/objective, and 

context/assumptions.  

The Variable to Be Assessed. An interesting concept that has caught the attention of 

many academics is Emotional Intelligence (EI). According to Goleman’s (1995) theory, EI 

predicts several performance indicators such as leadership behavior, job satisfaction and 

performance. The large body of empirical studies confirming this theory has encouraged many 

researchers (Freshman & Rubino, 2002; Nwankwo, Obi, Sydney-Agbor, Agu, & Aboh, 2013) 

to admit that EI is a skill needed in the healthcare profession. Emotional intelligence is 

nevertheless a relatively new concept in the literature, and its research is yet to develop roots 

in many jurisdictions (Nwankwo et al., 2013). There is also a paucity of qualitative studies 

dedicated to assessing individuals’ emotional intelligence (Farooq & ur Rehman, 2011).  

Research Goal/Objective. To assess experiences towards deeply understanding what 

constitutes the emotional intelligence of health workers.  The study seeks an answer to this 

question: to what extent are health workers emotionally intelligent in the five hospitals?  

Context/Assumptions. The assumed study area is made up of healthcare institutions 

in Jackson, Mississippi, United States. The study also assumes that Jackson has a total of five 

healthcare institutions. Goleman’s (1995) theoretical argument that every human is born with 

some level of EI is pivotal to our assumed research goal, which has much to do with in-depth 

assessment of EI in terms of the five theoretical dimensions developed by Goleman (1995). An 

interview is chosen as the appropriate data collection instrument. This study also assumes the 

application of a qualitative research approach to better orient discussions for qualitative 

enquiry. Daily communication with customers (i.e., patients) and other stakeholders (e.g., 

relatives of patients, co-workers) who directly engage with patients has been the basic way the 

relevance of EI to healthcare delivery has been explained in the literature (Freshman & Rubino, 

2002; Nwankwo et al., 2013). Any assessment of emotional intelligence in a healthcare setting 

must therefore focus on individuals who engage in daily communication with patients, relatives 

and other co-workers. Our scenario also assumes that the study is an academic work expected 

to be submitted in six months. The study is also focused on the five hospitals in Jackson as a 

result of financial constraints. This notwithstanding, the study area is considered large and 

consequently contains a large number of potential participants. 

With the above scenario (i.e., research objective) and context well identified, a study’s 

population can be acceptably specified and linked to sampling. Invariably the context and 

scenario provide a basis for population specification and enable the researcher to clearly 

identify his general, target and accessible populations and the appropriate sampling procedure 

and sample. Having disclosed the scenario and context used to delineate our concept, the 

general population is defined in the next section.   

 

The General Population 

 

General population is probably what is universally known and specified by researchers, 

though it makes little sense without being specified alongside target and accessible population. 

It is the largest group of potential participants of a qualitative study, which Banerjee and 
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Chaudhury (2010) defined as “… an entire group about which some information is required to 

be ascertained” (¶ 5). Participants in the general population must share at least a single attribute 

of interest (Bartlett et al., 2001; Creswell, 2003). It is this attribute that makes participants 

eligible as population members. With this definition in view, what might be the study or general 

population of our scenario?      

With reference to our scenario, the general population constitutes ‘health workers’ in 

all healthcare institutions in Jackson. People in this population share at least one basic 

characteristic, which is the fact that they are health workers. Education, tenure and gender can 

be other attributes shared by population members, but being a health worker in a healthcare 

institution in Jackson is the most primary common characteristic of interest, considering our 

research goal. Qualitative researchers can therefore identify and specify their general 

population by identifying the most primary characteristic implied by the research topic and 

goal. Figure 1 depicts the general population as an embodiment of the target and accessible 

populations.  

 

 
 

Figure 1. A Conceptualization of the Relationship between General, Target and 

Accessible Populations 

 

It is also worth considering why the general population is limited to health workers in 

healthcare institutions in Jackson, or why the population is not health workers in institutions in 

the whole of Mississippi. To understand the reason, one may have to recall the research context 

and assumptions. The main constraint associated with our scenario is lack of adequate funding. 

The study is also being carried out as an academic study whose report must be submitted in six 

months. These constraints may have given rise to the need to limit the general population to 

Jackson, considering the fact that available resources would not have sufficed a larger general 

population.      

Apart from research constraints, the purpose of the study may also determine the need 

to limit the general population to Jackson. For example, the government of Mississippi may 

want to apply findings of the study in healthcare policy development and implementation, 

exclusively in Jackson. In this situation, there is no need to extend the general population to 

other towns of Mississippi State – in fact doing so can yield findings not necessarily applicable 

to policy development and implementation in Jackson. From this point of view, there is no 

alternative to focusing on Jackson, not even when resources are in excess, except when the 

research goal requires comparing Jackson to one or more other towns in the State.   
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As illustrated in Figure 1, the general population is the largest vis-à-vis the target and 

accessible population. It contains the largest number of participants who share some basic 

attributes of interest and therefore constitutes the target and accessible population. With respect 

to our scenario, it is simply all health workers in Jackson’s healthcare institutions, regardless 

of their demographic attributes and conditions such as being ill or absent at work. Apart from 

the factors already mentioned (e.g., funding, time and level of applying findings), the research 

technique being employed can influence determination and specification of the general 

population.  

 

Target Versus Accessible Population in Qualitative Enquiry 

 

The general population is characteristically crude in the sense that it often contains 

participants whose inclusion in the study would violate the research goal, assumptions, and/or 

context. With respect to our scenario, members of the general population are health workers in 

all healthcare institutions in Jackson. Thus, every employee in these institutions who directly 

or indirectly contributes to healthcare delivery is a health worker and is therefore a member of 

the general population. By virtue of one of our research contexts, however, not every health 

worker can participate in the study. This context has to do with the need for EI to be measured 

as a cognitive skill deployed by health workers when interacting with patients, co-workers, 

bosses and other stakeholders – this is the only perspective from which EI can be assessed. In 

other words, EI must be sufficiently used by health workers in facilitating the development of 

positive interpersonal relationship with patients and colleagues on daily basis to set the basis 

for its assessment.  

It is nevertheless unfortunate that not all health workers have the opportunity of 

interacting with patients and other stakeholders in the healthcare institutions. Cleaners, security 

personnel, and some administrative workers (e.g., clerks who hardly communicate with 

patients and other workers) are examples. Though they are health workers, their inclusion in 

the study population violates one of our main research contexts and assumptions, and may 

badly affect the research outcome. We therefore need to refine the general population by 

eliminating individual employees belonging to such categories.   

Refinement of the general population is necessary in many instances like ours, and it 

would be executed by taking all individuals (i.e., from the general population) whose 

involvement in the study violates the research goal, assumption or context. The part of the 

general population left after its refinement is termed target population, which is defined as the 

group of individuals or participants with the specific attributes of interest and relevance 

(Bartlett et al., 2001; Creswell, 2003). The target population is more refined as compared to 

the general population on the basis of containing no attribute that controverts a research 

assumption, context or goal.  

For a large study population, applying a set of criteria to select participants without 

specifying the target and accessible populations may result in oversight of the most eligible 

and convenient participant group and may not allow the qualitative researcher to reach “the 

most appropriate” sample. It is therefore advisable for the researcher to think of what should 

be the selection criteria for determining each of the target and accessible populations after 

specifying the general population. As indicated earlier therefore, the specification of the target 

and accessible populations is necessary if the study population is large.  

Qualitative researchers can draw their samples from the target population using general 

qualitative sampling methods depending on its size and complexity, and whether or not every 

member in it is willing to participate in the study. It is incumbent on the researcher to identify 

any individuals who are unwilling to participate in the study or will not be available at the time 

of data collection. If the researcher finds out that the target population is small enough to select 
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participants from and all its members are both willing and available to participate in the study, 

there is no need specifying the accessible population. The accessible population is reached 

after taking out all individuals of the target population who will or may not participate or who 

cannot be accessed at the study period (Bartlett et al., 2001). It is the final group of participants 

from which data is collected by surveying either all its members or a sample drawn from it. It 

represents the sampling frame (Bartlett et al., 2001), if the intention is to draw a sample from 

it.  

With respect to the given context, the interest of the researcher is to understand what 

constitutes the emotional intelligence of health workers in the five hospitals in Jackson. By 

virtue of the research goal, any individual who is not a health worker would not be part of the 

study. Ideally, the general population is all health workers in the five hospitals. The researcher 

therefore has the responsibility of deciding who a health worker is, and whatever decision is 

made must be consistent with his research goal, context and assumption(s).  

In view of this study’s context, the researcher may decide to define “health workers” as 

individuals directly providing health services to patients. This definition suggests that cleaners, 

messengers and other administrative staff who do not engage directly with patients are not part 

of the general population. Including these staff in the general population violates the research 

context, which requires focusing on workers who deploy their EI in addressing patients, 

relatives, and co-workers. In essence, the primary way to determine the general population in 

a qualitative enquiry is to define the social group implied by the research goal/objective and 

context. Invariably, definition of the participant group should be aligned with the 

goal/objective, context(s) and assumption(s) of the study.  

In a qualitative inquiry, determination of the target population would take into account 

the fact that the researcher focuses on participants who can best share experiences and thoughts 

to address the qualitative research goal. To determine the target population therefore, the 

researcher ought to identify and eliminate individuals of the general population who may not 

have the ability to share experiences and thoughts in ample clarity and depth. It is therefore at 

the stage of specifying the target population that the researcher considers factors such as ability 

to recall and relate to real-life experiences as well as the capacity to logically reason and 

communicate thoughts in an appropriate language. As a result, education and experience in the 

appropriate field (i.e., healthcare) would have to be considered in selecting members of the 

target population.   

The ability of participants to provide information is of higher importance in qualitative 

studies as compared to quantitative studies. For instance, some quantitative studies (e.g., pure 

experiments) only require participants to receive some treatments. Cross-sectional quantitative 

designs also only require participants to check each item of certain measurement scales and 

thus do not demand much of their writing and speaking abilities. Qualitative studies, on the 

other hand, require their participants to deeply reason and speak/write extensively. So, 

attributes relating to education, experience and communication skills more strongly influence 

the determination of the target population in qualitative enquiry.   

With respect to the population refinement process discussed later in this study, the 

target population is determined by using selection criteria that uncover the most eligible 

potential participants. These criteria should be developed to prioritize individuals who are not 

only health workers but have other attributes that make them potentially the best sources of 

information, taking into consideration the quality, depth and quality of information needed to 

address the qualitative research goal. Educational level, job tenure, languages fluently spoken, 

and communication skills are some of the factors that might influence the development of the 

appropriate selection criteria. 

The accessible population could be argued to be the same for both qualitative and 

quantitative studies. For both designs, members of the accessible population are individuals 
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who are eligible to participate in the study but are unwilling to participate or would not be 

available at the time of data collection. However, unlike quantitative studies, qualitative 

designs take much more of participants’ time in brainstorming interviews and other data 

collection situations (Creswell, 2003; Pernecky, 2016). Participating in qualitative studies is 

also often perceived more burdensome by participants (Creswell, 2003; Williams, 2007). As a 

result, members of the target population are less likely to agree to participate in a qualitative 

study. So, willingness to participate in a study by members of the target population is likely 

lower for qualitative designs. Transition from the target to accessible population in qualitative 

enquiry may therefore have a higher possibility of participants expressing unwillingness to 

participate. Considering the systematic process in which the target population is reached in 

qualitative studies (this is discussed later in this study), the accessible population is also likely 

to be smaller for qualitative designs.  

To recap, the general population is determined by defining participants generally 

implied by the research goal/objective. The ability of the participants to share experiences and 

thoughts is however not factored into determining the general population. The target population 

is determined using selection criteria to select individuals of the general population who can, 

at best, share experiences and thoughts under the most convenient conditions. The interest of 

the researcher in selecting members of the target population is to reach candidates who can 

describe their experiences to address the research goal. The accessible population is composed 

of members of the target population who are willing to participate and will be available at the 

time of the study. It is often smaller than the target population because the transition to it is 

potentially characterized by a significant number of individuals opting out of the study. Table 

1 illustrates the contrast and similarity between the qualitative and quantitative design in terms 

of the three types of population explained. We compared and contrasted the two designs in this 

table to better highlight the essence of our argument for qualitative enquiry.   

 

Table 1. Comparing and Contrasting Quantitative and Qualitative Designs in 

Terms of the Three Types of Population 

 

Type of 

population 
Similarity 

Difference 

Quantitative Qualitative 

General 

Both are determined based 

on the research 

goal/objective, context and 

assumptions 

This may be larger because 

quantitative studies, particularly cross-

sectional studies, theoretically require 

larger participant groups 

This may be smaller given that 

qualitative studies are 

theoretically associated with 

smaller participant groups  

Target 

Both uses selection criteria 

to eliminate individuals of 

the general population who 

cannot provide accurate 

and/or adequate information  

This is determined based on whether or 

not the selection criteria are met by 

members of the general population. 

Once a member satisfies these criteria, 

he or she is included. The ability to 

respond is of little or no importance; 

hence few selection criteria may be 

applied  

Several criteria are 

systematically used to scrutinize 

the general population towards 

the most eligible set of 

individuals. The ability to 

respond is of significant 

importance; hence this might 

apply more selection criteria  

Accessible 

Both are formed after taking 

out members of the target 

population who are 

unwilling to participate or 

will not be available to 

participate 

This is often larger and is more 

complex to sample. It may require 

stratification and clustering to sample  

This is often smaller and is 

simpler to sample. Does not 

need clustering and stratification 

to sample. However, some 

qualitative studies accompany 

large accessible populations   

 
NOTE: There are often instances when the general, target and accessible populations of a qualitative study are 

large. Our propositions in this study are, at best, valid from the point of view of such large populations.      

 

Discussions so far have clarified the three types of population from a qualitative 

research perspective. Noteworthy is the fact that considerations for developing each type of 
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population in a study are made at three key stages, which constitute the main levels of 

population refinement in this study. These levels are discussed in the next section.      

    

Population Refinement and the Noteworthy Levels 

 

Specification of the accessible population is a precursor of sampling. Until the 

accessible population is well identified and understood, any attempt to sample may lead to 

unwanted outcomes such as having inaccessible individuals in the sample, and having a 

considerable number of such individuals in the sample will lead to the generation of incomplete 

data and failure to satisfy sample size requirements. More noteworthy is the fact that 

specification of the study population has different implications for sampling in qualitative 

enquiry.   

    

 
 
NOTE: The refinement process continues after specifying the accessible population until the participant group or 

sample is reached. A key attribute of the process is the fact that the selection criteria become increasingly stringent 

from stage 2 to the level where the ultimate sample is determined. It is worth noting that the criteria used at each 

stage are aimed at reaching the most qualified, accessible and convenient group. 

 

Figure 2. A Framework of Population Refinement for Sampling in Qualitative Studies 

 

Unlike their counterpart quantitative designs, qualitative research designs are often 

associated with relatively small sample of cases or individuals (Lunsford & Lunsford, 1995; 

Allwood, 2012). In addition, qualitative researchers seek to use samples of few most qualified 
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individuals rather than using a large representative sample. For this reason, the general 

population needs to be properly scrutinized towards determining the sample. This paper views 

systematic and organized specification (SOS) of the general, target and accessible population 

(shown in Figure 2) as a necessary way to render a large population handy for qualitative 

sampling. With reference to Figure 2, SOS is a stepwise population refinement process that 

starts with the definition of the target population and ends with the determination of the 

accessible population.  

The process is characterized by three stages. At the first stage, the general population 

is defined in accordance with thoughts shared earlier in this study. The second stage is focused 

on determining the target population using criteria that scrutinize the general population with 

respect to the research goal and assumptions. The third stage is aimed at determining the 

accessible population by taking out those who are unwilling to participate or will be unavailable 

during data collection. However, if the accessible population is still too large, stage 2 could be 

repeated (as shown in Figure 2) based on more stringent selection criteria.  

For our scenario, let us assume that we need thirty (30) most qualified health workers 

to respond to interviews. In the face of this assumption, the general population can be seen as 

the crudest group of potential respondents, and our goal is to interview the most qualified and 

accessible health workers based on the research goal. Hence after determining the general 

population, criteria can be used at stages 2 and 3 (see Table 2) to determine the participant 

group, though this approach is only applicable if there is complete information on members of 

the general population.  

 In real life situations, it is almost impossible to come across a general population that 

can be wholly surveyed or sampled. Virtually all instances would require a refinement of the 

general population on the basis of the fact that some participants do not have the characteristics 

of interest. In this paper, population refinement is synonymous to the SOS and is a term we use 

to describe the process of ridding the general population of individuals who fail to satisfy the 

selection criteria and those who will not participate in the study. It is about removing those 

who are less eligible until the most eligible, accessible and convenient participant group is 

reached. Population refinement can be complicated on the basis of the extent of heterogeneity 

of the general population and the sampling protocol dictated by the research goal.     

With respect to the SOS, the second and third stages in which the target and accessible 

populations are determined respectively have something in common; participants are removed 

from the general population to improve it. We would want to refer to these two stages as the 

subject extraction stage of general population refinement. Yet the two sub-stages of the subject 

extraction stage can have various levels as shown in Figure 2. To illustrate, the first level of 

determining the target population (i.e., Level 1) may involve taking out cleaners as the most 

ineligible category of health workers. The second level (i.e., Level 2) may be concerned with 

taking out security officers. Similarly, the first level of specifying the accessible population 

may involve taking out those who are unwilling to participate, whereas the second level may 

have the goal of taking out those who are willing to participate but will or may be indisposed.  

 Table 2 demonstrates the difference between the three types of population by showing 

how population size changes across them for each of the five hospitals. In this table, the 

corresponding population sizes are fictitious.   As shown in both Figure 2 and Table 2, the 

researcher can set selection criteria at various levels to squeeze out health workers who are less 

eligible until the finest sample, which is characterized by the ability to offer the best quality 

data under the most convenient conditions, is reached. At the first level, health workers may 

be required to have obtained a first degree. At the second level, they may be required to have 

worked for at least five (5) years. At the third level, preference may be given to those who had 

received at least one EI-focused training. These and more levels are to be executed until the 

researcher is sure members of the target population are very qualified to share experiences and 
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thoughts. If the accessible population size is larger than the expected number of participants as 

seen in Table 2, the researcher should either continue the refinement process by using more 

stringent criteria or adopt an appropriate qualitative sampling procedure to select members of 

the participant group.  

 

Table 2. An Illustration of the Three Types of Population   

 

Population Stage 
Attribute/characteristic 

applied 
Corresponding criteria 

Population size 

Hospital NIE NINE 

General 

population  
 - Health worker 

A participant must be a 

health worker with 

respect to the research 

goal and context 

Hospital 1 136 34 

Hospital 2 204 45 

Hospital 3 231 53 

Hospital 4 129 32 

Hospital 5 157 37 

Target 

population 

1 Educational level 

A participant must have 

a minimum of a first 

degree in a health 

subject 

Hospital 1 114 22 

Hospital 2 187 17 

Hospital 3 220 11 

Hospital 4 113 16 

Hospital 5 137 20 

2 Tenure 

A participant must have 

worked in the healthcare 

sector for at least 5 

years 

Hospital 1 88 26 

Hospital 2 161 26 

Hospital 3 189 31 

Hospital 4 92 21 

Hospital 5 112 25 

3 Access to EI training 

A participant must have 

received at least one EI-

focused training within 

his tenure  

Hospital 1 47 41 

Hospital 2 92 69 

Hospital 3 137 52 

Hospital 4 55 37 

Hospital 5 81 31 

Accessible 

population 

- 
Unwillingness to 

participate 

Any individual who is 

unwilling to participate 

in the study must be 

removed 

Hospital 1 41 6 

Hospital 2 88 4 

Hospital 3 130 7 

Hospital 4 53 2 

Hospital 5 77 4 

- 
Unavailability at the time 

of data collection 

Any individual who will 

be unavailable at the 

time of data collection 

must be eliminated 

Hospital 1 39 2 

Hospital 2 86 2 

Hospital 3 127 3 

Hospital 4 52 1 

Hospital 5 75 2 

Total 379 10 

 
KEY: NIE = number of individuals eligible (included); NINE = number of individuals not eligible (included). 

NOTE: The accessible population has 379 members. A qualitative study is unlikely to interview all 379 

individuals; hence an appropriate sampling procedure would need to be applied. The researcher can resort to the 

systematic process used to create the target population to reach his sample if the judgmental/purposive sampling 

is to be used. The researcher may also decide to choose the appropriate number of participants at his convenience.   
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The discussion so far in this section suggests that for qualitative studies, refinement of 

the general population may continue after reaching the accessible population until the best 

sample is established. So, like the stage of subject extraction, the third stage of population 

refinement per our theory involves the elimination of participants at various levels using 

selection criteria aimed at enhancing the ability of members of the participant group to provide 

quality data and the level of convenience under which this data is obtained, unless the 

researcher has insufficient or no information on the population of participants. Arguably, the 

refinement process that leads to the formation of the accessible population is as good as any 

qualitative sampling process. This argument is premised on the fact that any qualitative 

sampling method is aimed at drawing the most eligible and convenient participant group, which 

is the basic goal of SOS. From this perspective, our proposed SOS is interwoven with 

qualitative sampling. Hence, it is acceptable to continue with the refinement process after the 

accessible population is specified if the remaining number of population members needs to be 

further reduced to reach the sample size.   

  

Incomplete Specification of the Study Population – A Subtle Flaw 

 

The type of population from which a sample is drawn is often misconceived by many 

researchers to be the target population and sometimes the general population. Banerjee and 

Chaudhury (2010), for example, state that the target population is the group from which the 

sample is drawn. But as implied by our discussions so far, the general and target populations 

are not necessarily the source of the sample. In practice, there are few instances when the 

general and target population serve as the direct source of the sample.  

Moreover, many qualitative researchers do not clearly communicate information on 

their population on the basis of failing to differentiate their general, target and accessible 

populations even when their study population is significantly large. Worse yet, these 

researchers do not provide reasons for failing to specify each of the three types of populations. 

Often, researchers present the general population and sometimes the inclusion criteria but do 

not indicate how the application of these criteria led to the target and/or accessible populations. 

This approach, however, conceals a lot of information needed by readers to align the population 

structure to the sampling technique used. It is therefore a flaw that undermines the distinctive 

role of specifying each of the three types of population and the relevance of this specification 

to appraising the rigor and appropriateness of the sampling method employed.   

Failure to clearly specify the three types of population, if necessary, is a fatal 

compromise that may compel readers, especially novices, to misconstrue specification of the 

target and accessible populations as non-probability sampling methods (e.g. purposive 

sampling), considering the fact that these methods are primarily applied based on criteria that 

are aimed at selecting participants with specific attributes. Unfortunately, this common mistake 

can be identified with many formal and informal studies, which are not identified in this paper 

to avoid conflict of interest. There is therefore no doubt that even peer-review journals 

undermine this error.  

 

Conclusion and Implication for Future Research 

 

The general, target and accessible populations are not the same. In most real-life 

situations, the general population would have to be refined into the accessible population before 

sampling can take place. Even so, the researcher’s knowledge of the stages and levels discussed 

earlier must be deployed to tailor the most comprehensive framework of what is expected to 

be the study’s population identification and specification. Going forward, therefore, 

researchers must thoroughly specify their study population by clearly defining the general, 
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target and accessible populations, if need be, and communicate the distinction between them. 

All inclusion criteria must be spelt out with their respective stages and levels of population 

refinement in order to equip readers to better appraise the appropriateness and rigor of sampling 

methods applied.  

Future researchers are expected to define or specify their study population in the light 

of knowledge about their research goals, assumptions, contexts and other conditions. Once the 

study population is defined in isolation from the research conditions, a researcher is likely to 

suffer an oversight of necessary steps and requirements for effective specification of his study 

population. Also important is the researcher’s understanding of each of the three types of 

population and the relationship between them. We would want to summarize the relationship 

between the three types of population using the following conceptual equations: 

 

1. General population (GP) = members of the general population who are 

not eligible to respond in view of the research goals + participants in the target 

population (TP) who cannot participate for several reasons + accessible population 

(AP) 

2. TP = GP – members of the GP who are not eligible to respond in view 

of the research goals  

3. AP = GP – members of the GP who are not eligible to respond in view 

of the research goals – participants in the TP who cannot participate for several 

reasons 

4. AP = study or specific population (SP), which is the population from 

which a sample is drawn  

5. AP = TP – participants in the TP who cannot participate for several 

reasons  

6. TP = AP, if and only if every member of the target population can 

participate in the study  

7. GP = TP, if and only if all members of the general population are eligible 

to respond in view of the research goals  

8. GP = AP, if and only if all members of the general population are eligible 

to respond in view of research goals, are willing to participate, and are not prevented 

by any condition from participation.  

 

The 6th, 7th and 8th equations are rarely encountered in practice. Even so, the 8th equation 

is almost impossible to meet in real life. In many instances, a specified study population would 

reflect the first five equations.  

 

Limitations Within Our Thinking and Framework 

 

The authors would want to acknowledge key limitations within their thinking and 

framework. First, the researcher is obliged to properly define the participant group (e.g. who 

constitutes a health worker) in order to ensure that every potential participant is included in the 

general population. Factually, a poor definition in this vein could disenfranchise some highly 

potential individuals from participating in a study, and ineligible individuals could also be 

incorporated in the general population. Unfortunately, the researcher may wrongly define the 

participant group if he knows little about the research goal/objective, context and assumption. 

While thorough literature review can enable the researcher to coin a good definition, his 

subjectivity and lack of creativity is likely to hamper the formulation of a good definition. This 

study does not provide adequate guidelines for reaching a suitable definition.  
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Even after the researcher has developed a suitable definition to identify who belongs to 

the general population, the need to identify each individual in this population with key 

characteristics, particularly those applicable to determining the target population (e.g. 

education, tenure, experience in a field, etc.), is evident. In many instances nonetheless, the 

general population reached would be considerably large, making it very difficult for the 

researcher to properly understand the characteristics of individuals in it. In fact, it would be 

impossible to understand an extremely large general population in terms of its relevant 

characteristics. Since these characteristics form the basis of the systematic process of 

developing the target population, this situation would limit the transition from general 

population to target population within our framework. The same issue could constrain the 

conduct of a systematic judgmental/purposive sampling, which follows the determination of 

the accessible population.  

The use of attributes of individuals in the target population to generate the target 

population through the systematic process recommended could be really helpful in screening 

the general population for sampling. Sadly, this study does not provide any protocol that 

unfolds the order in which these characteristics should be applied. The researcher may be 

confounded by these questions: what attribute and its corresponding criterion should be used 

at the first stage of the screening and which should be used at the second, third and other stages? 

Answers to these questions are very important because the order in which these characteristics 

influence the screening process affects the content of the eventual target population. For 

instance, if the researcher decides to select individuals with a certain level of education at the 

first level, the result would be different if a different variable such as experience in the relevant 

field is used. We are however of the belief that future research can be geared towards improving 

our framework by contributing to a remedy of these and other possible weaknesses of this 

study.   

Last but not least, our theory is of little or no significance if the study population is 

relatively small. Thus, for small populations, it is unnecessary to draw the target and accessible 

populations out of the general population since the researcher can easily identify individuals 

who make up the ideal participant group.   

 

References 

 

Allwood, C. M. (2012). The distinction between qualitative and quantitative research methods 

is problematic. Qualitative & Quantitative, 46, 1417-1429. 

Banerjee, A., & Chaudhury, S. (2010). Statistics without tears: Populations and samples. 

Industrial Psychiatry Journal, 19(1), 60-65. 

Banerjee, A., Chaudhury, S., Singh, D. K., Banerjee, I., Mahato, A. K., & Haldar, S. (2007). 

Statistics without tears: Inputs for sample size calculations. Industrial Psychiatry 

Journal, 16, 150-152. 

Bartlett, J. E., Kotrlik, J. W., & Higgins, C. C. (2001). Organisational research: Determining 

appropriate sample size in survey research. Information Technology, Learning, and 

Performance Journal, 19(1), 1-8. 

Baškarada, S. (2014). Qualitative case study guidelines. The Qualitative Report, 19(40), 1-18. 

Retrieved from http://nsuworks.nova.edu/tqr/vol19/iss40/3  

Creswell, J. W. (2003). Research design: Qualitative, quantitative and mixed methods 

approaches (2nd ed., pp. 1-16). London, UK. 

Denzin, N. K., & Lincoln, Y. S. (Eds.). (2011). The Sage handbook of qualitative research (4th 

ed.). Los Angeles, CA: Sage Publications. 

Farooq, M. U., & ur Rehman, K. (2011). Emotional intelligence and organizational 

productivity: A conceptual study. World Applied Sciences Journal, 15(6), 821-825.  

http://nsuworks.nova.edu/tqr/vol19/iss40/3


Nestor Asiamah, Henry Kofi Mensah, and Eric Fosu Oteng-Abayie                  1621 

Freshman, B., & Rubino, L. (2002). Emotional intelligence: A core competency for health care 

administrators. Health Care Manager, 20(4), 1-9.  

Goleman, D. (1995). Emotional intelligence. New York, NY: Bantam Books, Inc. 

Lunsford, T. R., & Lunsford, R. R. (1995). The research sample. Part 1: Sampling. Journal of 

Prosthetics and Orthotics, 7(3), 106-112.   

Mahoney, J., & Goertz, G. (2006). A tale of two cultures: Contrasting quantitative and 

qualitative research, Political Analysis, 14, 227–249. 

Pernecky, T. (2016). Epistemology and metaphysics for qualitative research. London, UK: 

Sage Publications. 

Nwankwo, B. E., Obi, T. C., Sydney-Agbor, N., Agu, S. A., & Aboh, J. U. (2013). Relationship 

between emotional intelligence and job satisfaction among health workers. IOSR 

Journal of Nursing and Health Science (IOSR-JNHS), 2(5), 19-23.  

Ralph, N., Birks, M., & Chapman, Y. (2014). Contextual positioning: Using documents as 

extant data in grounded theory research. SAGE Open, 4(3). 

Williams, C. (2007). Research methods. Journal of Business & Economic Research, 5(3), 65-

72. 

 

Author Note 

 

Nestor Asiamah is a researcher in the area of public health and is the Director of 

Research at Transition Africa, a non-Government organization that seeks to promote leadership 

and sustainable governance in Africa. He is committed to using research to contribute to the 

improvement of community health, especially in developing countries. He is currently 

preparing to enroll in a PhD (Public Health) program. Correspondence regarding this article 

can be addressed directly to: nestor.asiamah@yahoo.com.  

Henry Kofi Mensah, PhD is a Lecturer in management at the School of Business at the 

Kwame Nkrumah University of Science & Technology (KNUST), Kumasi-Ghana. His 

research interest is in Social Responsibility, Employee Development, Sustainability and Green 

Business. Correspondence regarding this article can also be addressed directly to: 

hkmensah@knust.edu.gh.  

Eric Fosu Oteng-Abayie is a Senior Lecturer in the Department of Economics at 

KNUST, Ghana. He has experience in management consulting for microfinance and strategy. 

He has published articles in the area of financial and macroeconomics. Eric's current research 

focus towards economics of labour, energy, health, and development issues. As a Senior 

Lecturer, he teaches Labour Economics, Mathematical Economics, Research Methods, 

Macroeconomics, and Statistics for Economists. Correspondence regarding this article can also 

be addressed directly to: oteng_abayie@yahoo.com.  

We wish to acknowledge Ramson Etornam Ohene for proofreading our manuscript. 

 

Copyright 2017: Nestor Asiamah, Henry Kofi Mensah, Eric Fosu Oteng-Abayie, and 

Nova Southeastern University. 

 

 Article Citation  

 

Asiamah, N., Mensah, H. K., & Oteng-Abayie, E. F. (2017). General, target, accessible 

population: Demystifying the concepts for effective sampling. The Qualitative Report, 

22(6), 1607-1622. Retrieved from http://nsuworks.nova.edu/tqr/vol22/iss6/9 

mailto:nestor.asiamah@yahoo.com
mailto:hkmensah@knust.edu.gh
mailto:oteng_abayie@yahoo.com


Paper 2  

A spotlight on cross-sectional research: Addressing the issues 

of confounding and adjustment 

 



Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=yjhm20

International Journal of Healthcare Management

ISSN: 2047-9700 (Print) 2047-9719 (Online) Journal homepage: https://www.tandfonline.com/loi/yjhm20

A spotlight on cross-sectional research: Addressing
the issues of confounding and adjustment

Nestor Asiamah, Edwin Mends-Brew & Benjamin Kojo Teye Boison

To cite this article: Nestor Asiamah, Edwin Mends-Brew & Benjamin Kojo Teye Boison (2019):
A spotlight on cross-sectional research: Addressing the issues of confounding and adjustment,
International Journal of Healthcare Management, DOI: 10.1080/20479700.2019.1621022

To link to this article:  https://doi.org/10.1080/20479700.2019.1621022

Published online: 22 May 2019.

Submit your article to this journal 

Article views: 16

View related articles 

View Crossmark data

https://www.tandfonline.com/action/journalInformation?journalCode=yjhm20
https://www.tandfonline.com/loi/yjhm20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/20479700.2019.1621022
https://doi.org/10.1080/20479700.2019.1621022
https://www.tandfonline.com/action/authorSubmission?journalCode=yjhm20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=yjhm20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/20479700.2019.1621022
https://www.tandfonline.com/doi/mlt/10.1080/20479700.2019.1621022
http://crossmark.crossref.org/dialog/?doi=10.1080/20479700.2019.1621022&domain=pdf&date_stamp=2019-05-22
http://crossmark.crossref.org/dialog/?doi=10.1080/20479700.2019.1621022&domain=pdf&date_stamp=2019-05-22


A spotlight on cross-sectional research: Addressing the issues of confounding
and adjustment
Nestor Asiamah a, Edwin Mends-Brewb and Benjamin Kojo Teye Boisonc

aAfrica Centre for Epidemiology, Gerontology and geriatric care, Accra, Ghana; bDepartment of Statistics, Accra Technical University, Accra,
Ghana; cFaculty of Education, University of Rochester, Rochester, NY, USA

ABSTRACT
Purpose: This study attempted to conceptualize confounding and guide healthcare
management researchers to identify and adjust for potential confounders from the point of
view of their theoretical frameworks as a basis of achieving internal validity.
Design/methodology/approach: A comprehensive statistical procedure was applied to
demonstrate how likely it is for misleading effect sizes to be reached in a cross-sectional
healthcare management study as a result of failing to adjust for potential confounders.
Participants of the study were 403 volunteer health workers in selected hospitals in Accra,
Ghana. A self-reported questionnaire was used to gather data. Confirmatory factor analysis
and linear regression analyses were used to present findings.
Findings: The study revealed that failing to adjust for potential confounders can over- or under-
estimate the ‘ultimate effect’, which was under-estimated in this study by a value of β = .006. The
auxiliary regression estimates (e.g. the variance) were also wrongly estimated owing to failure to
adjust for potential confounders.
Originality/value: This study is the first of its kind to address the issue of confounding in
healthcare management research and justifies how necessary it is for every study to control
for all confounding variables.
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Introduction

Cross-sectional research is a form of observational
study in which data is collected at a single and fixed
period [1–4]. It is a counterpart to the longitudinal
research approach that gathers data in two or more
stages that span a long period of time. Longitudinal
studies typically compare data (evidences) across time
periods to see if an intervention has made a significant
impact on a population. Cross-sectional researchers
gather and analyze data once and does not compare
datasets generated across periods. It is noteworthy
that the cross-sectional approach is the weakest (in
terms of predictive power and internal validity) within
the hierarchy of research techniques, with randomized
controlled trials and longitudinal studies being the
strongest [3–6]. Their weakness is generally attributed
to their vulnerability to alternative explanations of the
effect or association they test. That is, unlike random-
ized controlled trials, cross-sectional studies cannot
establish causation between variables because their
setup does not guarantee a complete elimination of
alternative explanations from relationships vulnerable
to confounders [7–9]. As an observational research
approach, a cross-sectional technique gathers and ana-
lyzes data on a sample and infer its results to the popu-
lation [4]. A result in this context often represents an

estimate of the strength of the association between vari-
ables, which we would want to refer to as ‘ultimate
effect’ in this paper. As mentioned early on, the
cross-sectional technique is the weakest among
research approaches because the effect they test can
be affected by confounding variables, which are
extraneous variables whose presence affects the vari-
ables being studied (i.e. the dependent and indepen-
dent variables) so that the result does not represent
the actual association of interest [5]. These variables
can influence or confound the actual effect and its sig-
nificance and lead to a false positive or type 1 error (i.e.
saying the independent variable makes an effect on the
outcome variable when this is not the case in reality).

All cross-sectional studies are expected to control
for potential confounders as a basis for reaching valid
effects and maximizing internal validity and their
credibility [6,7]. We have observed however that the
number of cross-sectional studies that have failed to
control for potential confounders is huge in the litera-
ture, and this number is expected to grow in the pas-
sing of time. Some studies [10–13] have also
attempted to control for potential confounders but
they left out some other important ones. Mends-Brew
and Asiamah [10], for example, employed a procedure
(similar to what this study proposes) to incorporate
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some job characteristics into their structural model as
possible mediators but unfortunately left out some
potential confounders like education, income, and
tenure. In fact, a cursory look at the literature would
reveal that an overwhelmingly huge number of cross-
sectional studies either totally failed to control for con-
founding variables or incorporated an incomplete set
of these variables. Any attempt to list these studies
would prove abortive – the list is long and endless,
and enumerating a few ones is unethical either. The
import of our observation is that many, if not most,
cross-sectional researchers are reluctant to control or
adjust for confounding variables. It reveals the possi-
bility of many previous cross-sectional studies making
wrong decisions that may have infiltrated the worth of
the empirical literature. The need for future researchers
(especially those focusing their studies on healthcare
and hospital management) to be equipped to adjust
for confounders when testing associations in cross-sec-
tional research is urgent indeed.

The reluctance of researchers to control for con-
founders is a backdrop that some researchers have
tried to address. Jager and colleagues [14], for example,
have attempted to define confounding and expound
steps for dealing with it. Some researchers [7] have
also tried to analyze common definitions of confound-
ing variables, which resulted in key lessons for adjust-
ment, a term used to describe the process of
controlling for confounding variables [8,9]. Statistical
procedures for adjusting for confounding variables
have also been commented on by Pourhoseingholi
and associates [5]. We have observed that these and
similar studies in the literature defined and conceptual-
ized confounding variables and how to adjust for them
strictly in the context of experimental designs such as
clinical and interventional trials. As a result, their con-
tributions can hardly be applied to cross-sectional
research in the area of healthcare management. Com-
pounding this problem is the scarcity of studies addres-
sing the issue of confounding in the context of cross-
sectional research [7]. No study we are aware of has
specialized its discussions for cross-sectional research.
This situation is unmistakably a major problem,
given the appalling influence of non-adjustment and
incomplete adjustment (for confounders) on the litera-
ture and the fact that cross-sectional studies are the
commonest and account for much of the evidence
influencing healthcare and hospital management. The
current study therefore attempts to draw on a theoreti-
cal perspective and scenario to address the issue of con-
founding and adjustment in the context of cross-
sectional research, with emphasis on healthcare and
hospital management.

Studies [5,14] that have delved into the discussion of
the problem of confounding and how to deal with it
have applied illustrations and conceptual frameworks
that incorporate up to two confounders. Such studies

could not have sufficiently discussed and conceptual-
ized multivariate confounding with two variables, and
they insinuate that only one or two confounders can
confuse the relationship between two variables. As dis-
cussions later in this paper shows nevertheless, several
background variables can confound a relationship at a
time and thus ought to be controlled for. In view of this
concern, one of the goals of this study is to demonstrate
the possibility of many variables confounding a
relationship and how to adjust for multiple confoun-
ders in data analysis. As reported by some researchers
[8,14–18], research to date has conceptualized con-
founding and adjustment but have not used original
data to demonstrate the importance of adjustment.
Moreover, upon taken a systematic look at the litera-
ture we discovered that research to date has only con-
ceptualized and defined confounding. Arguably,
researchers can only see how necessary it is to adjust
for confounding variables in cross-sectional research
when they understand how hazardous these variables
can be in hypotheses testing or statistical inference in
a healthcare management context. Undoubtedly, this
understanding can come from a step-by-step pro-
cedure that demonstrates how an effect size changes
for each confounding variable adjusted for. It has also
been reported elsewhere [7,14] that alternative expla-
natory variables can be controlled for through statisti-
cal methods (in data analysis) or/and study design. We
admit that these methods are applicable, but their
application would depend on how well theory guides
researchers to identify potential confounders prior to
their study. In other words, a study’s theoretical frame-
work is the best perspective from which confounders
should be identified as effects or associations tested in
research are ideally hypothesized and tested based on
a theory or set of theories. For this reason, adjustment
is an opportunity for the researcher to identify theoreti-
cal gaps, modify and critique theories, and formulate
hypotheses for future research work. We have not
seen any study that discusses how a cross-sectional
study’s theoretical position should be applied to select
potential confounders and critique and modify existing
theories.

This study attempts to address the above concerns at
two levels. First, the literature is reviewed to demon-
strate how potential confounders of a cross-sectional
healthcare management (health services) study can be
seen through a lens representing the study’s theoretical
framework. Moreover, the concepts of confounding
and adjustment are explained and modeled for cross-
sectional research from a hospital management per-
spective. At the second level of our analysis, primary
data is employed to demonstrate a comprehensive stat-
istical procedure for adjusting for confounders and
illustrating how confounders can adversely influence
the ultimate effect. This study is directed to researchers,
students and journal editors and reviewers and is
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expected to encourage future researchers to treat
adjustment as a key step for achieving internal validity.
Similarly, this study attempts to contribute to the exist-
ing standard for evaluating cross-sectional health ser-
vices research.

Literature review

Conceptualizing confounding

A confounding variable is also known as a lurking vari-
able that can blur or mix up the effect of interest [14].
To better explain this statement, we would want to
consider two variables, X and Y, where Y is the depen-
dent variable and X is the predictor. The goal is to esti-
mate the effect of X on Y that we call the ultimate effect.
In estimating this effect, however, a background vari-
able Z (that is often difficult to see) affects X and Y
as illustrated in Figure 1 so that the ultimate effect is
mixed up with the influence of Z. In data analysis,
the researcher sees the ultimate effect plus the effect
of the confounder as the true effect of X on Y, which
is totally misleading. Without adjusting for the lurking
variable, the resulting effect is likely to be something
else (rather than the ultimate effect) and could mislead
the researcher to make a wrong interpretation and
conclusion.

Typical univariate confounding is depicted in Figure
1, but the influence of variable Z on only X is enough to
lead to a wrong and misleading effect [7]. If variable Z
influences variable X as shown in Figure 2(a), the ulti-
mate effect cannot be attributed to variable X alone, as
a result of which the resulting effect is still mixed up. If
variable Z influences only variable Y but not variable X
(as shown in Figure 2(b)), then variable Z is not a con-
founder because it is independent of variable X whose
effect on Y is being estimated. Better still, variable Z
cannot be a confounder in this case because it is not
in the path of the predictor to the outcome variable.
A question worth answering is: what does the confoun-
der actually do to the ultimate effect? The lurking vari-
able affects the hypothesis testing process by adding its
influence to the ultimate effect [14]. As a result, failing
to control for confounders can lead to over- or under-
estimating the ultimate effect.

According to some researchers [5,14–18], con-
founding can be more complex beyond what has
been mirrored in Figures 1 and 2(a). More complex
scenarios of confounding have been shown in Figures

3, 4 and 5. In Figure 3, variable Z does not predict X
and Y but rather correlates with them. In Figure 4,
only variable Z correlates with variable X. It is also
possible for variable Z to correlate with variable X
and make a direct effect on Y in a confounding situ-
ation. Variable Z can also correlate with Y and make
a direct effect on X to unleash a confounding influence
on the X-Y linkage. The most complex scenario of con-
founding is depicted in Figure 5. In this vein, multiple
cofounders correlate in a way that complicates con-
founding. All the above examples, except what has
been depicted in Figure 2(b), can result in an over-
or under-estimated effect size, and adjustment
(through research design or statistical analysis) is the
only way to eliminate their influence on the ultimate
effect.

To reiterate, previous researchers have considered
one or two lurking variables in their effort to define
and illustrate confounding, but more than two vari-
ables can confound a relationship in any cross-sec-
tional research. This possibility is demonstrated later
in this study, but it is incumbent on cross-sectional
researchers to be prepared to identify an exhaustive
set of alternative explanatory variables in their studies,
without which they would risk the realization of an
infiltrated effect. Similarly, cross-sectional researchers
must treat multivariate confounding (i.e. the con-
founding influence of two or more background vari-
ables as shown in Figure 5) as one of the threats to
internal validity and should be able to identify and
adjust for all potential confounders. Furthermore,

Figure 1. The first case of univariate confounding.

Figure 2. (a) The second case of univariate confounding; (b) A
case of non-confounding.

Figure 3. The third case of univariate confounding.
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hypotheses are formulated and tested based on a theor-
etical framework, and the outcome of a hypothesis test-
ing process can lead to the adaptation of existing
theories through the study’s theoretical framework
[19]. If so, it is ideal for confounders to be identified
through a lens represented by the theoretical frame-
work, and this lens can magnify the path towards
using findings to adjust the relevant theories. We are
keen to explain how theories can be integrated to select
potential confounders for a cross-sectional study, but
we need a comprehensive scenario to put forth this
explanation.

The scenario

To recall, cross-sectional studies collect and analyze
data at a specific time in an attempt to test a hypothesis.
Hence, our scenario is concerned with the analysis of
data collected at a specific time to estimate the associ-
ation between two variables. Owing to the fact that this
study tries to address individuals and groups in vir-
tually all fields or disciplines, these variables must be
understandable to all. Based on this understanding,
Emotional Intelligence (EI) and job performance are
the variables of interest. EI is a concept that has been
researched in many fields such as health, insurance,
banking, education, and management and has been
shown to be relevant to many performance outcomes
[6,20]. It is a skill possessed by everybody, easy-to-
understand, and represents an ability that have been
confirmed to be relevant to job performance
[6,21,22]. These characteristics and our familiarity
with its constructs encouraged us to choose EI along-
side job performance for our scenario.

Emotional intelligence is a competence that encom-
passes four skills identified by Salovey and Mayer [23]:
(a) the accurate perception, evaluation and expression
of people’s motions; (b) generating feelings on demand
when they can facilitate an understanding of self or
persons; (c) understanding emotions and the knowl-
edge that can be derived from them; and (d) regulation
and control of emotion to promote emotional and
intellectual growth. Mayer and associates [24] have
defined it as ‘the ability to accurately perceive
emotions, to access and generate emotions so as to
assist thought, to understand emotions and emotional
knowledge, and to reflectively regulate emotions so as
to promote emotional and intellectual growth’. More
recently, Asiamah [6] defined it in a health care context
as ‘an ability that enables an individual health worker
to perceive and understand emotions of self as well as
those of others (patients) and be able to regulate
these emotions in a manner that engenders positive
results for those involved’ (p. 12). Job performance is
a common variable that has mostly been confirmed
as an outcome of EI [6,20]. In this paper therefore,
we attempt to demonstrate empirically and theoreti-
cally how the association between EI and job perform-
ance can be confounded by some job characteristics.

Identifying potential confounders: See through
the theoretical lens

The process of using a study’s theoretical position to
identify potential confounders is discussed in this sec-
tion in three stages as shown in Figure 6. At stage 1, the
study identifies and acknowledges a theory or set of
theories that recognize the association or effect being
tested (see activity 1b in Figure 6). At the second
stage, an explanation of the theory or set of theories
is tailored explicitly to demonstrate and validate the
nexus of interest. This stage includes the development
of a hypothetical statement, hereby called the primary
hypothesis, of the association that backs the theoretical
deduction made. The third stage is an extension of the
theory or set of theories applied to develop the hypoth-
esis. Here, the researcher identifies at least one variable
(hereby called the basic theoretical confounder) that, by
virtue of an argument or implication of one or more of
the theories, can correlate with or predict the indepen-
dent variable or both the predictor and dependent vari-
ables. The researcher may have to justify the
plausibility of his/her reasoning at this stage by making
practical illustrations or drawing on real life situations.
An attempt should also be made to identify variables
that can correlate with the basic theoretical confounder
but are not caused by it. If a variable is caused by the
theoretical confounder, capturing it in the study can
result in over-adjustment because it more or less dupli-
cates this confounder. A second hypothesis, the back-
ground hypothesis, is then developed to guide data

Figure 5. A case of multivariate confounding.

Figure 4. The fourth case of univariate confounding.

4 N. ASIAMAH ET AL.



analysis, interpretation, and discussion. The following
presents a written example of the process shown in
Figure 6.

Stage 1 Activity 1a – a careful look at the literature would reveal
relevant theories for identifying potential confounders in all
situations. After exploring the literature, we found the
Emotional Intelligence Theory of Goleman [21], Job
Characteristics Theory of Hackman and Oldham [25], and the
Abilities, Motivation, and Opportunities (AMO) theory as viable
resources for identifying potential confounders for our
scenario.

Activity 1b – Goleman’s [21] theory of EI primarily asserts that EI
is a skill relevant to the development of leadership skills and
can therefore predict employees’ leadership and
communication. This theory recognizes EI as a predictor of
individual performance (e.g. job performance) because
leadership and communication skills are considered a major
driver of high employee performance [26,27]. This idea is
supported by many job performance measurement scales such
as the Schwirian [28] scale, which constitutes ‘leadership skills’
and ‘communication skills’ as key domains. It is thus clear that

EI can predict job performance from the point of view of
Goleman’s theory.

According to the Job Characteristics Theory (JCT) that was
formulated by R. Oldham and J.R. Hackman in 1975, job
performance can be predicted when an employee has a
sufficient variety of skills such as the ability to communicate
effectively. Given the idea that every human is born with some
EI [21], this variety of skills includes emotional intelligence.
Therefore, the JCT also supports the link between EI and job
performance. The AMO theory posits that high performance
(i.e. high employee performance) can result from several
factors such as having the right abilities on the job. In line with
the JCT and previous research [6,20,22,29], one of these
abilities is EI. The AMO theory, by implication, recognizes the
positive association between EI and job performance. The
‘primary hypothesis’ of the study is therefore given as follows:

H1- job performance increases as emotional intelligence increases
in the chosen population of health workers.

Stage 2 Activity 2a – The theory of Goleman [21] adds that EI is a
malleable skill that can increase over time. Invariably, EI can
improve as the individual grows. It is in effect possible that the
EI of health workers will increase as they spend more years on
the job (i.e. as their tenure increases). This theoretical provision

Figure 6. Step-by-step theory-based identification of potential confounders.
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uncovers the possibility of tenure (or age) having a positive
influence on EI. It is also often theorized that work experience,
which is relevant to high job performance [6,30], increases with
tenure. Interestingly, this theory has been empirically affirmed
in some studies [30–32], as a result of which job tenure serves
as the primary theoretical confounder in this study.

Activity 2b – in real life situations, some job characteristics
change with employment tenure. Typical examples are job
income, educational level, and job rank. To explain, job income
generally increases as one spends more years on the job, but
can also grow due to individual performance and the
employer’s compensation scheme. The formal educational
qualification of employees also increases with tenure but can
equally be influenced by factors like individual performance
and career development programs available. Similarly, an
employee needs prolonged tenure to improve his/her job rank
through promotion. These illustrations connote that
educational level, job income, and employee rank can be
positively associated with tenure but are not exclusively
caused by it and can therefore confound the EI-job-
performance nexus. The theory of Goleman [21] and AMO
theory indicate that abilities, including EI, can be acquired or
improved through training. This argument has been validated
empirically in research [6,29,33,34], a situation that makes
training another potential confounder of the association being
tested.

Stage 3 Activity 3 – coupled with empirical evidences in the literature
[6,29–32], activities 2a and 2b reveal that EI and job
performance can be positively associated with job tenure,
education, job income, job rank and training. It can, as a result,
be inferred of stage 2 that the foregoing job characteristics are
potential confounders of the ultimate effect of interest. We
admit that other confounders may exist depending on which
other theories and empirical evidences are brought into the
picture, but we would want to focus on the above potential
lurking variables to be able to present a comprehensive data
analysis to support our thinking. If so, the background
hypothesis of the study is given as follows:

H2 –emotional intelligence makes a significant positive effect on
the job performance of health workers, and this effect is not
attributable to job tenure, education, income, job rank, and
training.

H2 is in this study called ‘background hypothesis’ because it is
not necessarily presented in the study (i.e. H1 is preferable and
is often presented alone), but it represents the ultimate effect
that is tested for in data analysis. This understanding makes it
the hypothesis to keep in mind when interpreting and
discussing results.

Adjustment, over-adjustment, and theoretical
adaptation

The above illustrations (see Figures 1–5) would suggest
that adjustment is necessary for reaching a valid esti-
mate of the association between two variables in a
cross-sectional research. Two main ways have been
described in the literature for controlling for potential
confounding variables. The first of these is the study
design approach, which is concerned with setting up
the study to avoid or minimize the blurring up of the
ultimate effect with the influences of potential con-
founders [14]. Four methods have been provided
under this approach, namely randomization, restric-
tion, matching, and stratification [5,14]. In randomiz-
ation, the researcher reduces confounding by
randomly assigning study participants to control or/
and experimental groups [4,7]. Random assignment
is often done by using a computer-based system, mak-
ing it possible for researcher bias to be avoided. Ran-
domization is ideally applied to experimental studies

such as randomized controlled, clinical and random-
ized interventional trials that make use of experimental
and control groups. Perhaps, it is the best adjustment
technique because it can curb or reduce confounding
by more than one variable. Cross-sectional researchers
can apply this approach to select participants for two
groups (e.g. smokers and non-smokers) and the result
of these groups compared to see which has a higher risk
of a disease (i.e. lung cancer).

Restriction is about restricting the study’s group of
participants in a way on the basis of the confounding
variable of interest [14]. If, for example, age is known
to be a potential confounder in a study, the researcher
could restrict the population to older people aged 60
years or higher. This method, like stratification and
matching, can however adjust for only one confounder
at a time. For this reason, the application of any of
these study design methods, except randomization, to
deal with multivariate confounding in cross-sectional
studies (which aremostly vulnerable tomultivariate con-
founding) is virtually infeasible. Matching is also used to
control for a single potential confounding variable and is
about matching participants in two groups [7]. If the
research plans to compare two groups (i.e. smokers
and non-smokers) and age is a potential confounder,
the researcher can control for age by ensuring that each
participating smoker at a known age is matched to a
non-smoker that has the same age. In stratification, the
researcher divides the population into a number of sub-
groups or strata that is equal to the levels of the potential
confounder and draws equal random samples from the
groups. For example, if gender is a potential confounder
in a study, the researcher can divide the population into
two groups, males and females, and draw equal random
samples of males and females.

Data analysis in a study offers the researcher the
opportunity to adjust for confounders as this is the
stage where the right statistical method can be used
to control for unwanted effects that can mix up with
the ultimate effect. It is contended in this study that
the use of the statistical approach is mandatory in
cross-sectional studies because none of the study
design methods available can completely eliminate
the influence of lurking variables on the ultimate
effect. Even randomized controlled trials and related
designs do not guarantee complete elimination of con-
founding. So, the researcher should value his/her ability
to apply the right statistical techniques to adjust for
lurking variables. Multivariate data analysis such as
multiple regression analysis and logistic regression
analysis have been mentioned elsewhere [5,9,35] as
the most comprehensive statistical methods for adjust-
ing for lurking variables. Even so, the effectiveness of
these procedures depends on how well the researcher
selects the study’s confounders and avoids over-adjust-
ing, which Jager et al. [14] consider a subtle threat to
internal validity. Over-adjustment generally means
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controlling for irrelevant variables, an error that can
mislead the researcher by increasing the fit of hypothe-
tical models, and distorting the roles of actual predic-
tors and relevant confounders in these models. A way
to eschew this threat to internal validity is to select con-
founders from the standpoint of the study’s theoretical
framework as discussed earlier in this paper.

Adjustment is not only relevant to the realization of
the ultimate effect, but it is also an opportunity for the
researcher to make a major theoretical contribution in
his/her study. Adjustment in any cross-sectional study
could unfold a possible theoretical adjustment or adap-
tation if the researcher makes use of suitable theories.
Assuming job tenure is found to confound the associ-
ation between EI and job performance and is positively
associated with EI, it can be concluded that the EI the-
ory of Goleman [21] is supported. If, in the light of this
evidence, the study finds the other job attributes (i.e.
income, education, and job rank) to confound this
relationship and positively influence EI, the theoretical
stance presented above is supported, which would
imply that the theory of Goleman could be adjusted
(or adapted into a new theory) by saying that EI
changes, not only with tenure, but also with other job
characteristics that change in real life with time. In
this vein, a lack of recognition for education, income,
and job rank as positive correlates of EI by Goleman’s
theory could be argued as a gap. But as commented by
some researchers [19], such a theoretical critique and
adaptation can actually take place if a good number
of future studies support the current evidence. More-
over, the researcher would have to find some support-
ing evidences in extant literature to make his/her
critique or adaptation more credible. Last but not
least, a critique or adaptation in this context is only
provisional and is a suggestion for future research.

Methods and materials

This study compared a number of independent
regression models (i.e. a baseline model and five com-
parative models) to demonstrate the importance of
controlling for all potential confounding variables in
a cross-sectional study that focuses on testing the
association between variables. The cross-sectional tech-
nique was therefore employed in this study. Partici-
pants of the study were volunteer health workers in
some public and private hospitals in Accra. Only vol-
unteers who could read and write in English (the med-
ium in which questionnaires were administered) were
made to participate. A total of 403 health workers
met this condition and participated in the study.

A self-reported questionnaire was used to collect
data on the two main variables of the study (i.e. EI
and job performance) and the potential confounding
variables (i.e. Job tenure, training, income, education,
and job rank). This questionnaire had two main

sections. The first section measured the potential con-
founding variables, while the other section measured EI
and job performance. EI was measured using the
Mixed Emotional Intelligence Scale of Schutte et al.
[36], which has 33 items and five domains (i.e. self-
awareness, social awareness, social skill, self-regulation,
and self-motivation). Three of the 33 items of this scale
are filter (reversed) statements. This scale was preferred
to other available scales because it covers all EI skills
relevant to job performance. Items of this scale have
five Likert levels of response: strongly disagree – 1; dis-
agree – 2; neutral – 3; agree – 4; and strongly agree – 5.

The nursing performance scale modified by Asiamah
[6] for measuring the job performance of health workers
in a similar populationwas employed tomeasure job per-
formance. This scale has 52 items and has produced sat-
isfactory psychometric properties in previous studies. It
also applies five levels of response that range from
strongly disagree (1) to strongly agree (5). Training was
measured in accordance with previous studies [6,37] in
terms of the number of training programs a participant
had acquired in his or her current hospital. Educational
level was measured as the highest educational qualifica-
tion obtained by the participant. Its measurement was
based on this coding scheme: basic/secondary 1; diploma
– 2; first degree – 3; Master’s degree – 4; and PhD or
equivalent – 5. Job tenure was measured in terms of
the number of years the individual participant had
worked as a health worker. Job income was measured
in terms of the employee’s current net monthly income.
Job rank was measured in terms of the employee’s cur-
rent rank in the hospital.

Two measurement models were fitted through a
confirmatory factor analysis (CFA) procedure demon-
strated elsewhere [36] to assess the psychometric prop-
erties of the measurement scales. Table 1 shows results
of this evaluation. Prior to this assessment, exploratory
factor analysis was used to retain all items of the EI
scale on the basis of the communality≥ 0.5 criterion
as recommended in the literature [37]. As seen in
Table 1, five and four factors were retrieved for the
EI and job performance scales respectively. With refer-
ence to Table 1, Cronbach’s Alpha (CA) and

Table 1. Psychometric properties for EI and job performance
scale items.

Variable Factor

Estimates

CA CR AVE MSV ASV

Emotional
intelligence

Factor 1 0.893 0.805 0.569 0.159 0.099
Factor 2 0.904 0.814 0.576 0.161 0.100
Factor 3 0.911 0.821 0.580 0.162 0.101
Factor 4 0.960 0.865 0.611 0.171 0.107
Factor 5 0.900 0.811 0.573 0.160 0.100

Job performance Factor 1 0.904 0.814 0.576 0.161 0.100
Factor 2 0.877 0.790 0.559 0.156 0.097
Factor 3 0.822 0.741 0.524 0.146 0.091
Factor 4 0.799 0.720 0.509 0.142 0.089

NOTE: Emotional intelligence – χ2 = 4.22; P = 0.086; RMSEA = 0.039; TLI =
0.921; GFI = 0.911. Job performance – χ2 = 2.32; P = 0.049; RMSEA =
0.041; TLI = 0.901; GFI = 0.896.
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Composite Reliability (CR) were estimated as indi-
cators of scale reliability. The Average Variance
Extracted (AVE), Maximum Shared Variance (MSV),
and Average Shared Variance (AVS) were estimated
and used as indicators of scale validity. In Table 1,
each factor or construct has CA and CR estimates
greater than or equal to 0.7 as recommended in the lit-
erature [38]. Reliability of the measurement scales is
therefore affirmed. In addition, the AVE≥ 0.5, CR >
AVE, MSV < AVE, and ASV < AVE criteria rec-
ommended and applied by researchers [37,39] are
met. Validity of the measurement scales is therefore
supported. In agreement with key studies [37], all
items of the measurement scales were added up and
the result divided by the total number of items of the
scales to generate data on EI and job performance. Stat-
istics beneath Table 1 are used to evaluate the fit of the
measurement models. On the basis of best practices in
the literature [39], the two models yield a good fit
because they meet the following criteria: P-value >
0.05; RMSEA < .08; TLI > .90; and GFI > .80.

Ethical approval was not required for this study, but
all participants were made to sign an informed consent
form to formally confirm their voluntary participation
in this study. Formal letters were also written to the
participating hospitals to inform their management
about the study. This notice enabled us to select partici-
pants and to agree with each hospital on a convenient
time for questionnaire administration. Questionnaires
were administered within the participating hospitals.
Participants were asked to complete questionnaires
instantly to maximize response rate. However, health
workers who could not respond instantly were given
two weeks to return completed questionnaires. At the
end of data collection, 321 questionnaires were
returned. However, 5 questionnaires could not be ana-
lyzed because they contained serious response errors
that could not be rectified. As a result, 316 question-
naires were analyzed.

IBM SPSS (IBM Corporation, NY, USA) version 22
and its in-built AMOS software were used to analyze
data. At the exploratory phase of data analysis, we
tried to use the z-score approach to identify outliers
in the data. No outlier was found in the process. The
Expectation Maximisation Method was used to address
the presence of some missing items in the data. In data
analysis, Pearson’s correlation test was used to assess
the correlation between variables and descriptive stat-
istics (i.e. mean and standard deviation) used to sum-
marize data on all variables. Six regression models
were fitted and compared in a stepwise fashion to see
if there is a change in the standardized and unstandar-
dized effect estimates upon adjusting for each potential
confounder. The first of these six models is a simple
regression model (i.e. baseline model) that estimates
the effect of emotional intelligence on job performance,
with no potential confounder controlled for. The sixth

model is a multiple regression model (i.e. ultimate
model) that examines the ultimate effect or the associ-
ation between emotional intelligence and job perform-
ance, with all the potential confounding variables
adjusted for. All models that incorporate one or more
potential confounders (as shown in Table 3) are com-
parative models.

In data analysis, we observed and interpreted how
much the standardized coefficients (i.e. effects) of the
baseline model changed after incorporating lurking
variables into the other five comparative models
(which include the ultimate model) in a stepwise
fashion. We also compared the baseline and ultimate
model to see the overall change in effective size (i.e.
standardized coefficient). Statistical significance of
effects was also considered and detected at default
values provided by the statistical software i.e. P < .05
or P < .001. To use linear regression and CFA to pre-
sent findings, three assumptions were made and met.
The first is normality of the data associated with the
dependent variables, which are emotional intelligence
and job performance. Based on Asiamah [40], normal-
ity of data of each of these variables was confirmed at P
> .05 in the Shapiro-Wilk’s assessment or test. The
other two assumptions made are the multi-collinearity
and autocorrelations assumptions. In accordance with
Robinson and Schumacker [41], the multi-collinearity
assumption is met on the basis of the criterion toler-
ance ≥0.1 being met for all the models (see Table 3).
The autocorrelations assumption is also met as the
Durbin Watson statistic for each model is approxi-
mately 2 [40,41].

Findings

In Table 2, emotional intelligence is positively corre-
lated to job performance at 1% significance level (r =
0.634, P = .000, two-tailed). This result indicates that
job performance increases as the emotional intelligence
of health workers increases. Emotional intelligence is
also positively correlated to education (r = 0.314, P
= .000, two-tailed), job tenure (r = 0.298, P = .000,
two-tailed), job rank (r = 0.292, P = .000, two-tailed),
job income (r = 0.217, P = .000, two-tailed), and train-
ing (r = 0.252, P = .000, two-tailed) at 1% significance
level. Thus, emotional intelligence improves with
increasing education, job tenure, job rank, income
and access to training. Job performance is positively
correlated to education (r = 0.247, P = .000, two-tailed),
job rank (r = 0.151, P = .000, two-tailed), and training
(r = 0.187, P = .000, two-tailed) at 1% significance
level. This finding suggests that the job performance
of health workers increases as education, job rank,
and access to training increase. Owing to their signifi-
cant correlation with emotional intelligence, the job
characteristics (i.e. education, tenure, job rank, job
income and training) are confirmed as possible
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confounders of the relationship between emotional
intelligence and job performance.

Table 3 shows results of the six regression models
tested. With respect to the first model (i.e. the baseline
model), emotional intelligence is positively associated
with job performance at 1% significance level (β =
0.63; t = 14.54; P = .000) without controlling for any
of the potential confounders. In the second compara-
tive model, education is captured as the only potential
confounding variable and the standardized coefficient
accounted for in this case is 0.62 (β = 0.62; t = 13.45;
P = .000). Thus, the introduction of education
decreased the strength of the association between
emotional intelligence and job performance by 0.016.
In other words, 0.016 of the effect of emotional intelli-
gence on job performance in model 1 is attributable to
education. In the third model, the standardized coeffi-
cient increased by 0.008 after controlling for education
and job tenure (β = 0.64; t = 13.64; P = .000). In the ulti-
mate model (i.e. model 6), emotional intelligence is
positively associated with job performance at 1% sig-
nificance level after adjusting for all potential confoun-
ders (β = 0.64; t = 13.05; P = .000). Obviously, the
introduction of all lurking variables decreased the
effect in model 1 by 0.006. In other words, failure to
control for these confounders would have resulted in
a coefficient of 0.63 instead of the ultimate effect of
0.64. In Table 3, the association between emotional
intelligence and job performance is significant in each
model. That is, adjusting for the confounders did not
change the significance of the ultimate effect possibly
due to the relatively large sample size used in this
study. The changes in effect in the table may look
small but are not really small since they are standar-
dized indicators of the strength of the association
between emotional intelligence and job performance.
Standardized coefficients can only take values between
0 and 1 [41,42].

In Table 3, the fit or variance of the baseline model is
about 40.2%, which increased to 40.5% upon control-
ling for education. The variance of the ultimate
model is 41.9%, an estimate that is appreciably larger
than what was estimated for the baseline model. More-
over, there is a steady increase in the model variance (in
terms of R2) from the baseline to the ultimate model.
The F-statistics, Durbin Watson value (used to assess
autocorrelations), and tolerance (used to assess multi-

collinearity) are also different across the six models.
It could be said therefore that failing to adjust for con-
founders does not only affect the effect size but could
lead to wrong auxiliary regression estimates.

Discussion

According to results, the ultimate effect is about 0.006
less than the baseline effect and is unequal to any of the
effects of the comparative models. The ultimate effect
of 0.64 is the actual indicator of how strong the associ-
ation between emotional intelligence and job perform-
ance is. The import of this evidence is that this estimate
cannot be attributed to the influence of any of the con-
founding variables and is therefore the true value of the
effect of emotional intelligence on job performance.
The five comparative models, including the baseline
model, either over-estimate or under-estimate this
true effect. By deduction, any cross-sectional study
that fails to adjust for all potential confounders risks
making decisions based on a wrong effect estimate.
Assuming no lurking variables were adjusted for, this
study would have reported an effect size of 0.63, a
value that underestimates the influence of emotional
intelligence on health workers’ job performance and
will as a consequence mislead decision makers and
future researchers. Interestingly, several researchers
have been concerned about the possibility of the litera-
ture being infiltrated with wrong effect estimates when
confounders are not adjusted for. Asiamah [6], for
instance, observed that wrong effect estimates can
dent the integrity of the literature and confuse decision
makers and future researchers. Jager et al. [14] have
also commented on the possibility of research findings
wrongly disagreeing with theories and best practices
when wrong effect estimates are reached in research
as a result of not controlling for confounders.

The difference between the ultimate effect and base-
line/comparative effects may look small and insignifi-
cant, as a result of which one may argue that deciding
not to adjust for confounders would not yield any sig-
nificant adverse impact on the ultimate effect. Not
necessarily so! What must be borne in mind is that the
difference was computed based on the standardized
regression coefficient, which ranges between 0 and 1
[41,42]. The difference between any two standardized
coefficients should therefore be expected to be small.

Table 2. Summary statistics and correlation matrix of variables.
Variable Mean Std. Dev. # 1 2 3 4 5 6 7

Emotional Intelligence 3.85 0.43 1 1 .634** .314** .298** .292** .217** .252**
Job performance 4.07 0.58 2 1 .247** 0.11 .151** 0.065 .187**
Education 3.09 1.12 3 1 .247** .301** .181** 0.002
Job tenure 4.28 0.61 4 1 .315** .312** .159**
Job rank 4.34 0.69 5 1 .342** .135*
Job income (Ghc) 2,033.79 321.16 6 1 .118*
Training 2.98 1.03 7 1

**Correlation significant at 1% significance level; *Correlation significant at 5% significance level.
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Table 3. Results of linear regression analyses.

Model (Description)

Coefficients Model fit

Predictor B β(t) Change in β 95% CI of B Tolerance R2 Adjusted R2 Change in R2 F Statistic p Durbin Watson

1 (Baseline – no adjustment) (Constant) 0.775 (3.40)* ±0.896 – 0.402 0.400 0.002 211.39 0.000 –
Emotional Intelligence 0.855 0.63(14.54)** ±0.231

2(only education adjusted for) (Constant) 0.749 (3.27)* ±0.900 0.405 0.401 0.004 106.476 0.000 1.880
Emotional Intelligence 0.832 0.62(13.45)** 0.016 ±0.244 0.901
Education 0.028 0.05(1.15) ±0.094 0.901

3 (two confounders adjusted for) (Constant) 0.987 (3.89)** ±0.998 0.413 0.408 0.005 73.302 0.000 1.894
Emotional Intelligence 0.865 0.64(13.64)** −0.008 ±0.249 0.850
Education 0.036 0.07(1.51) ±0.095 0.875
Job tenure −0.093 −0.10(−2.13)* ±0.172 0.885

4(three confounders adjusted for) (Constant) 1.036 (3.93)** ±1.037 0.414 0.407 0.007 55.002 0.000 1.990
Emotional Intelligence 0.872 0.65(13.55)** −0.013 ±0.253 0.826
Education 0.040 0.08(1.61) ±0.097 0.841
Job tenure −0.086 −0.09(−1.93) ±0.177 0.842
Job rank −0.028 −0.03(−0.69) ±0.159 0.824

5 (four confounders adjusted for) (Constant) 1.020 (3.87)** ±1.038 0.417 0.408 0.009 44.389 0.000 1.898
Emotional Intelligence 0.878 0.65(13.62)** −0.017 ±0.254 0.822
Education 0.041 0.08(1.65) ±0.097 0.840
Job tenure −0.075 −0.08(−1.64) ±0.180 0.808
Job rank −0.015 −0.018(−0.37) ±0.163 0.777
Job income (GHc) −0.030 −0.06(−1.24) ±0.094 0.830

6 (Ultimate – complete adjustment) (Constant) 1.017 (3.86)** ±1.037 0.419 0.408 0.011 37.203 0.000 1.878
Emotional Intelligence 0.862 0.64(13.05)** −0.006 ±0.260 0.782
Education 0.044 0.08(1.76) ±0.097 0.829
Job tenure −0.079 −0.08(−1.72) ±0.180 0.803
Job rank −0.018 −0.02(−0.43) ±0.164 0.775
Job income (GHc) −0.031 −0.06(−1.29) ±0.094 0.829
Training 0.028 0.05(1.08) ±0.101 0.914

Note: B = unstandardized coefficient; β = standardised coefficient; CI = confidence interval; **P < .0001; *P < .05.
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More importantly, a difference even smaller than 0.006
could lead to critically wrong decisions and may affect
how people decide to do things in real life as well as
the course and quality of future research. Backing this
assertion are studies that have lost the significance of
their relatively large effects after adjusting for confound-
ing variables [8,43–45]. It is also important to bear in
mind the effect of sample size on statistical significance
of effects or associations. That is, a study’s effect is more
likely to be significant when its sample size is large
[46,47]. In view of the relatively large sample size used
in this study, this observation would explain why the
ultimate effect is significant at P < .001. That is to say
the ultimate effect may not have been significant after
adjusting for lurking variables if they study had used a
small sample. Needless to say, not all cross-sectional
researchers would have the opportunity to use large
samples, a fact that should be an incentive for absolute
adjustment for alternative explanatory variables. In a
nutshell, an effect is unacceptable even if it marginally
over- or under-estimate the ultimate effect.

Our result also indicates that each potential con-
founder introduced accounted for an influence on the
baseline effect by decreasing or increasing it. This evi-
dence indicates that it is necessary for every lurking
variable to be controlled for when testing a hypothesis
or relationship in a cross-sectional study. Overlooking
a potential cofounder can lead to a wrong estimate.
Worth mentioning is the fact that not only the standar-
dized and unstandardized coefficients (i.e. effects) are
affected by failing to adjust for potential confounders
– other support statistics (i.e. variance, ANOVA stat-
istics, Durbin Watson value, 95% confidence interval,
and tolerance) are also affected. In Table 3, these stat-
istics change with each potential confounder intro-
duced. In harmony with this result, many researchers
[41,42] have revealed that these statistics change for
each predictor (including a confounder) introduced
into a regression model. The regression variance, toler-
ance and Durbin Watson statistic in particular depend
on the number of predictors in the model, regardless of
whether or not an independent variable is related to the
outcome variable [41,42]. That being so, failing to
incorporate a potential confounder or bringing an irre-
levant variable into the analysis as a potential confoun-
der can affect these statistics, which are important
indicators of model fit and validity [41]. This study
therefore suggests that under-adjustment, over-adjust-
ment, and non-adjustment can equally impact the ulti-
mate effect adversely. Hence, a major implication of
this study is that cross-sectional researchers should
adjust for the right number of relevant lurking vari-
ables. Fortunately, the procedure demonstrated earlier
can be applied to identify all relevant potential
confounders.

In data analysis, every potential confounder corre-
lates with emotional intelligence (see Table 2), with

only education, job rank, and training correlating
with job performance. These correlations qualify the
job characteristics as potential confounders of the
study as they suggest that these personal variables are
in the path of EI to job performance. As suggested by
some researchers [5,14], any other background variable
that influences the path of a predictor to the outcome
variable is a potential confounder. Our evidence (i.e.
the significant positive correlation between EI and
tenure) also supports the theory of Goleman [21], but
what is more interesting is the congruence of the
study’s findings with our extension or adaption of
this theory. As a result, by controlling for education,
job rank, and job income, we suggest that not only
job tenure can positively correlate with EI as Goleman’s
theory posits, but any other job characteristic that
changes with time can as well predict EI. Given several
studies in the literature that support this finding [6,29–
32], this study could recommend an extension of the
theory, though more supporting evidences are needed
in the future for the theory to evolve into what we cur-
rently propose. Apparently, adjustment, as demon-
strated in this study, is an opportunity to make a
theoretical contribution, but cross-sectional research-
ers can only utilize this opportunity when they apply
our theoretical lens to identify and determine an
exhaustive set of potential cofounders relevant to
their studies.

Conclusion

This study would have under-estimated the ultimate
effect by a value of β = .006 if it did not adjust for the
potential confounding variables identified. The
regression variance (i.e. fit of the ultimate model) and
other auxiliary estimates would have also been wrongly
estimated. It is therefore concluded that failing to
adjust for potential lurking variables can result in
wrong estimates of the association between two vari-
ables and could lead to misleading decisions. For
reasons already mentioned, studies that use relatively
small samples are more susceptible to the risk of mak-
ing wrong decisions as a result of failing to adjust for
confounders. The study concludes that adjusting for
alternative explanatory variables in cross-sectional
research is not optional but mandatory and is a step
necessary for maximizing internal validity. It is never-
theless necessary for cross-sectional researchers to
avoid over-adjustment, which can equally badly affect
estimates and the importance attached to the ultimate
effect size.

Implications for health services
management and research

The current study implies that there are several other
potential predictors of any performance indicator in
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a hospital and healthcare management setting. An
assessment dedicated to evaluating, for example, the
relationship between training and personnel perform-
ance must consider such other predictors. Failing to
do so may result in performance assessments attribut-
ing some organizational situations to the wrong factors
and thus making wrong decisions and taking poten-
tially harmful courses of action. That being so, any per-
formance evaluation exercise, whether carried out by
management of the hospital or contractors, should
adjust for alternative explanatory variables. Moreover,
hospital administrators must watch out for lessons
implied by every confounding variable incorporated
into an analysis, and doing so may enable them to opti-
mize operational cost. If, for instance, it is found in a
study that the positive influence of training on job per-
formance in a hospital is not due to formal education
(the potential confounder adjusted for), which also
positively influences job performance, this suggests
that performance in the hospital can be maximized if
management invests in both regular training and con-
tinuing education. If, however, the influence of training
on job performance is wholly attributable to formal
education, this connotes that investing in continuing
education alone is enough to engender high perform-
ance in the hospital and expending resources on train-
ing is trivial.

Every potential confounder controlled for in this
study made an influence on the ultimate effect. Failing
to adjust for lurking variables and partial adjustment
can, in effect, result in an effect that over- or under-esti-
mates the ultimate effect. If so, it is possible for a cross-
sectional study to conclude that a variable is signifi-
cantly associated with an outcome variable when that
is not the case. In fact, the effect reached in a study
that fails to adjust for confounders could be attribu-
table to lurking variables. By implication, cross-sec-
tional researchers must view potential confounders as
primary threats to internal validity that must be
adjusted for if they do not want to make misleading
conclusions. On the basis of its findings, this study
insinuates that the reluctance of researchers to control
for alternative explanatory variables would not augur
well for academic debate, hospital management, and
future research. The need for every cross-sectional
research to mandatorily identify and control for all
potential confounders is apparent. More importantly,
the academic community must embrace the tradition
of controlling for confounders in cross-sectional
research, and adherence to this tradition by health ser-
vices researchers could be part of the yardstick for
measuring the quality of research work in the health
care sector. Journal editors and reviewers would have
to uphold this culture by making adjustment (for
confounders) a requirement for the acceptance of
manuscripts, without hesitating to watch out for
under- and over-adjustment.

Adjustment is carried out primarily to reach the
ultimate effect, but it also represents an opportunity
to make a theoretical contribution in line with our
procedure (see Figure 6). Irrefutably, health services
researchers can make a theoretical contribution in
different ways, but identifying potential confounders
from the perspective of the study’s theoretical frame-
work is a comprehensive and, perhaps, a more logical
way to make this contribution. For this reason, accep-
table research problems could be developed in cross-
sectional studies by delineating gaps in the literature
that are characterized by the issues of non-adjust-
ment, under-adjustment, and over-adjustment. The
significance of such a problem is high in view of
how serious the aforementioned issues are and the
enormity of critique they have received in recent
years [6,14]. In the light of our evidence, it could be
said that confounding is as serious as using an invalid
measurement scale to gather data, and adjustment can
serve multiple purposes i.e. maximizing internal val-
idity by reaching the ultimate effect, making a theor-
etical contribution, and making recommendations. To
explain, the correlation between EI and training
suggests that hospital administrators can benefit
from increasing investment in training for health
workers. Augmenting training in a hospital environ-
ment is therefore a credible recommendation that
our effort to adjust for confounders unfolds. In a
similar fashion, future researchers in the healthcare
sector can make elaborate and practice-oriented rec-
ommendations through the process of adjustment.
Indeed, they should not see adjustment as an option
but a necessary step, and a cross-sectional healthcare
management study that fails to adjust for its relevant
confounders is as good as a gaffe.

Our thinking and findings suggest that over- and
under-adjustment are equally threats to internal val-
idity and must be avoided. Health services researchers
must therefore take the best route towards identifying
the right set of confounders. If cross-sectional studies
test hypotheses to verify or investigate a theory or set
of theories, then the study’s theoretical framework is
the best perspective from which potential confounders
should be identified; otherwise any adjustment effort
made can be implausible and could counteract the
theoretical position of the study. This implication,
however, does not apply to studies that test hypotheses
without any theatrical basis.

Limitations

This study has attempted to demonstrate how to
respond to multivariate confounding and suggests
that it is necessary for all potential lurking variables
to be adjusted for as a precursor to reaching the ulti-
mate effect, but it does not necessarily consider all
potential confounders associated with its scenario.
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Our reasoning regarding how to use theories to identify
potential confounders, though, could help health ser-
vices researchers identify other potential alternative
explanatory variables related to our scenario and deter-
mine an exhaustive set of potential confounders in
future research.
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Social engagement and physical activity: 
Commentary on why the activity and 
disengagement theories of ageing may both be 
valid
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Abstract: There is a stark contrast between the activity and disengagement theories 
in terms of what they say is the level of social engagement and physical activity as-
sociated with the population of elderly people. Owing to their opposing arguments, 
it is confusing to realize that research validates both of them. What their origina-
tors and researchers have failed to explain is the unique set of factors or conditions 
under which each theory is more likely to be confirmed. As a consequence, the 
contrast between the two theories has a misty practical foundation and therefore 
remains confounding several years after these theories were formulated. In this 
paper, an attempt is made to identify conditions under which each theory is more 
likely to be supported in research. This effort is expected to encourage researchers 
to relate their findings to the appropriate factors in order to better explain the con-
trast between the two theories and the practical significance of research results.
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Ageing is irrevocable—everybody is liable to grow old and lose the glamor of being young. The condi-
tion of being old is not desirable because it is associated with interrelated social, economic and 
health challenges. Moreover, health challenges emanating from old age is linked to the withdrawal 
of older people from society (Arslantaş, Adana, Ergin, Kayar, & Acar, 2015; Bernard, 2013). This 
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reasoning is in harmony with the Disengagement Theory of Ageing (DTA). The DTA, originally devel-
oped by Cumming and Henry (1961), postulates that ageing is inevitable, and one’s abilities, includ-
ing the ability to come into contact with friends and relations, reduce over time. Consequently, 
growing people gradually lose ties with others in their society and become physically inactive and 
lonely as compared to their youthful counterparts. Some researchers (Arslantaş et al., 2015; Bernard, 
2013) have found that loneliness and physical inactivity are characteristic of the population of geri-
atric people and have thus corroborated the DTA, at least to some extent.

The Activity Theory of Ageing (ATA), originally developed by Havighurst (1961), directly opposes 
the DTA. It contends that older adults keep physically active and healthy as a result of their signifi-
cant social engagement. Like the DTA, the ATA has been confirmed in some empirical studies 
(Crewdson, 2016). Evidently, research supports these two contrasting theories. Since the ATA and 
DTA directly oppose each other, it seems as though only one of them can be valid and can therefore 
be confirmed in research. The fact, however, is that both theories can be valid, and the validity of 
each of them could be linked to unique sets of socio-economic and demographic factors. The con-
trast between the two theories and the criticism they are subject to in the academic domain are 
attributable to failure of their originators to identify these factors. Needless to say, these factors 
have not been discussed in any identifiable study, including those that have confirmed these 
theories.

What could these factors be? To start with, ATA is likely to be supported in environments where 
economic and social conditions facilitate social engagement of older people. This argument is sup-
ported by the World Health Organization (2014) on the basis of its declaration that social engage-
ment and physical activity among older people is higher in developed countries as compared to 
developing and poor countries. Crewdson (2016) also found in a recent literature review that social 
engagement and physical activity are within the culture of developed countries but not developing 
and poor counterparts. Moreover, virtually all studies that have confirmed the ATA have been carried 
out in developed countries (Crewdson, 2016; Schroll, Jonsson, Berg, Sherwood, & Sherwood, 1997). 
To explain, geriatric people in developed countries may better meet the cost of recreation and physi-
cal activity like visiting the gym and playing Golf, possibly as a result of benefiting from highly effec-
tive pension schemes. From this perspective, a higher rate of employment and a more balanced 
income distribution could enable older people to better engage with society in developed countries. 
Social engagement is made easier and more frequent when an individual has one or several groups 
of people to identify with. Similarly, recreation and other social activities are better enjoyed in a 
group. Noteworthy is the fact that life expectancy can influence whether or not a person has a group 
of individuals to mingle with at old age. Developed countries like Australia and Canada have high life 
expectancy. As a result, their permanent residents are more likely to have a majority of their friends 
and relations being alive at their old age. If this is the case, individuals in developed countries are 
likely to maintain a wider social sphere of friends and relations as their age advances and would 
consequently remain socially active at old age. The physical environment can also influence social 
participation. Cities which are well designed to support physical activity such as walking, jogging and 
cycling are more likely to influence social engagement of older people and their participation in 
physical activity. Bernard (2013) observed that cities and social infrastructure in developed countries 
better support social engagement and physical activity as compared to those in poor or developing 
countries. The culture of recreation and physical activity is also better entrenched in developed 
countries (World Health Organization, 2014). So older people in these countries, especially when 
they are involved in social clubs and relationships such as marriage, would often attend parties, 
night club events, and other recreational social programs. The ATA is more likely to be supported 
from these perspectives.

The few studies that have confirmed the DTA were conducted in developing and less developed 
countries (Crewdson, 2016). Hence, the opposite of the above scenarios would apply to less devel-
oped and poor countries. For instance, it could be considered an eyesore for older couples or indi-
viduals to attend a night club in some developing countries like Ghana. Moreover, an older adult in a 
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developing country like Nigeria has a relatively short life expectancy of less than fifty years. What 
this situation implies is that each individual in such an environment is likely to lose to death all or a 
majority of the people he or she can socially engage with at old age. Thus, belonging to a society 
where there are very few people or no one to interact with at old age is attributable to low life expec-
tancy and is very likely to discourage social engagement and physical activity at old age. As a conse-
quence, confirmation of the DTA is more likely to be associated with developing and poor countries. 
While the validity of the DTA and ATA may be influenced by some other factors not mentioned in this 
study, the author recommends that every study testing the ATA or/and DTA links its findings to the 
appropriate socio-economic and demographic factors, making it possible for academic debate to 
better explain the contrast between the two theories.
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Abstract

Background: This study examined the influence of built environmental factors in the community on active social network size as well

as the moderating influence of different dimensions of social activity on this relationship.

Methods: This study employed the cross-sectional and correlational approaches to construct a scale measuring key community-level

built environment factors and test the moderating influence of social activity on the association between these factors and active social

network size in older adults. The study population was all 3,211 older adults who were resident in Accra and were part of the

database of the Social Security and National Insurance Trust. Participants were 515 older adults in Accra aged 60 years or more who

met some inclusion criteria. A self-reported questionnaire, including a new scale measuring the built environment factors, was used to

collect data. Principal component analysis with varimax rotation and confirmatory factor analysis were used to validate the measure-

ment scales, whereas Pearson’s correlation test and multiple linear regression analysis were used to test the associations of interest.

Results: After controlling for relevant demographic variables, built environment factors in the community have no significant influence

on active social network size. Volunteering, support for social ties, and group activity positively moderated the influence of built

environment factors on active social network size at p< .05 and b � 0.2.

Conclusion: The study concludes that social activity is essential to the utilization of available built environmental factors by older

adults to make active social ties in the community.

Keywords

built environment factors, social activity, active social network size, older adults, Ghana

Owing to frailty and other attributes that aging comes with,

older adults would spend most of their time in their immedi-

ate communities and are less likely to maintain social activity

if their social ties live far away from them.1,2 This thinking

justifies compact city campaigns spearheaded by built envi-

ronmentalists who believe that sprawling cities discourage

the uptake of social and physical activities,1 especially in

older adults. Therefore, it is necessary for older people, par-

ticularly those living in sprawling cities, to make and keep

new friends in their immediate communities to maintain

active behaviors into later life. Research in the last few

decades has shown that social activity increases with

social network size,3–5 but the reverse of this relationship

is also possible and connotes the possibility of

community-dwelling older people making and maintaining
social ties as they age. That is, social engagement in the com-
munity can be an effective way to make new friends and
maintain existing social ties.
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The activity and continuity theories of aging are well

known among social scientists and gerontologists for premis-

ing that the maintenance of social ties into later life by older

adults represents a hallmark for aging well.6,7 These theories

further explain that social ties kept in the course of aging

encourage active behaviors, which—according to scientific

research—benefit individual health.6,8–10 Practically speak-

ing, however, the impact of social networks on health is

not in their size but their potency for active behaviors (i.e.,

social and physical activities as well as the avoidance of sed-

entary behavior). Suffice to say that older adults with many

social network members may not be supported and encour-

aged to socially engage if these members are frail, inactive, or

even disabled. Therefore, a potential way to align the fore-

going theories may be to say that the maintenance of active

social ties (not social ties) into later life is the ultimate bene-

ficial way to age.
Research to date recognizes frailty as the arch-attribute of

aging,2,11 which suggests that many older adults can only

wish to have active companions in their neighborhoods. In

extreme situations (i.e., extreme mortality and disability

rates, very low life expectancy, etc.), older people may have

no active members to receive support and encouragement

from for social and physical activities. A way out for older

adults in such situations is making new active friends in the

community. Older persons may be unable or unwilling to

travel long distances to meet new social network members,

which means that their immediate community is the ideal

place to make and relish new friends for physical and

social activities. Our stance signifies the importance of the

community development approach to healthy living which

upholds walkability of the built environment as a novel

attribute enabling active behaviors including volunteer-

ing.1,12,13 Therefore, the availability of relevant built factors

(e.g., pedestrian tracks, lawns and gardens, disability-friendly

social centers, etc.) in the community is an opportunity for

older people to widen out and make new active friends.
A good number of studies have evidenced the positive

influence of the built environment on social network size

and value. In the United States, for example, Mama et al.14

found that social network size is positively associated with

physical environmental factors. In Canada, Pearce and

Kristjansson15 reported a positive association between

social network size and availability of built environment fac-

tors (ABEFs; e.g., parks and services), suggesting that social

network size can increase as the availability of key neighbor-

hood built environment factors improves. Asiamah et al.2

also found in Ghana that social network size and social net-

work value (measured in terms of social support) increase as

the availability of similar built environment factors in the

community increases. The empirical literature, therefore,

supports our argument that the availability of key built envi-

ronment factors in the community can enable older adults to

maintain and increase their active social networks overtime.

What is of interest to us and possibly other researchers is a

new course of academic debate aimed at scrutinizing and

endorsing active social networks as the ideal determinant of

social and physical activities in older adults. Undoubtedly,

any effort to understand the potentially wide gap between

social networks and active social networks in terms of their
impact on activity in older people might benefit a revision of

aging theories including the social capital theory of health.

This thinking necessitated this study, which examined social

activity as a potential moderator of the influence of

community-level built environmental factors on active
social network size (ASNS). This study would not only lay

the foundation for the debate mentioned earlier but would

also provide novel theoretical and practical lessons.

Methods and Materials

Design and Approach

This study adopted the cross-sectional and correlational

approaches to validate a scale for measuring the ABEFs in

the community and analyze the moderating influence of
social activity on the relationship between ABEFs

and ASNS.

Participants and Recruitment

The study population was all 3,211 older adults who were

part of the database of the Social Security and National
Insurance Trust (SSNIT) and were resident in Accra.

According to Kpessa-Whyte,16 quite over 60% of older

adults in Ghana have no form of formal education and con-

sequently have no or poor English skills. Because the new

scale was expected to be administered in English, it was nec-

essary to focus on older adults who had acquired at least
basic education (i.e., could speak English) and were willing

to participate in the study. Moreover, the SSNIT is the only

public institution in Ghana that frequently and regularly

engages with educated older adults and keeps an up-to-date

database on them.16,17 It was, as a result, necessary to focus
on older adults whose demographic information was part of

the database of SSNIT. The selection criteria used were

having at least a basic educational qualification, being aged

60 years or more, willingness to participate in the study vol-

untarily, availability to respond, and the ability and pre-
paredness to personally visit any office of SSNIT in Accra

at the time of data collection (i.e., throughout the month of

July and the first week of August 2019). In recruiting partic-

ipants, we first used information from SSNIT’s database to

sort out individuals who were aged 60 years or more and had

at least a basic educational qualification. We then contacted
selected persons via a phone call or email during January to

March 2019 to invite them to participate in the study. This

step allowed us to identify older adults who met the other

inclusion criteria. A total of 690 out of 3,211 older adults met
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the criteria and participated in the study. We made all those

who met the inclusion criteria to participate in the study

because statistical power and the precision of results increase

with sample size.18,19 Hence, no sample size determination

was necessary.

Measuring Community-Level Built Environment Factors

Community-level built environment factors were measured

as the ABEFs. To determine the initial set of items for

ABEFs, we followed three steps. First, the researchers

reviewed the extant literature to identify built environment

attributes that are necessary for active living in the immediate

community. The specific studies used were sourced from tra-

ditional databases that guaranteed research quality. The

databases searched include PubMed, Medline, and

PsycInfo, and articles published in English between 2000

and 2019 were searched. Attention was focused on studies

including an assessment of the psychometric properties of

new or existing scales on the built environment. Studies eval-

uating the influence of social network size on social activity

were also searched. The first search was conducted in

January 2019 and updated in March 2019. The key terms

used included “walkable environment,” “built environment,”

“community design,” “active neighborhoods,” “social

activity,” “social engagement,” “psychometric properties,”

“questionnaire,” “measurement scale,” “older people,” and

“older adults.” Article titles and abstracts were screened to

remove articles that did not provide relevant information.

The full texts of the remaining articles were then screened

by two independent reviewers for eligibility. Finally, dis-

agreements were resolved in a discussion with the review

team.
A total of 37 items were determined at this stage: 31 were

adapted from previous studies2,20,21 whereas 6 were newly

developed. Second, we asked three gerontologists, two

researchers in the area of the built environment, and three

psychometricians to review the items to achieve content

validity. Five of the reviewers recommended the removal of

three items that were duplicates. In the final step, we spoke

with 50 of the participants in a semistructured interview to

see whether participants would understand items of the scale

in terms of wording and context. Each interview lasted up to

15minutes depending on how fast the participant responded

either verbally or in writing. Interviewees were given a ques-

tionnaire of the items to complete and verbally asked to indi-

cate ambiguous or confusing questions. We realized in this

final step that two of the remaining items needed rewording.

Thus, 34 items were endorsed final indicators of the new scale

and were accompanied with 3 descriptive anchors (i.e., never

available¼ 1, sometimes available¼ 2, and always

available¼ 3) previously used.2 Thus, ABEFs was a measure

of the foregoing items.

Variables and Their Measurement

The main variables of this study are built environment fac-
tors, social activity, and ASNS. Demographic variables (i.e.,
gender, age, educational level, and income) that the litera-
ture6,8,21 recognized as potential confounders of the primary
relationship of interest were also measured. Social activity
was measured using eight items (with descriptive anchors
comprising not at all¼ 1, sometimes¼ 2, and always¼ 3)
adapted from Douglas et al.22 The items were adapted by
replacing their original 5-point descriptive anchors (that
includes neutral) with the above anchors for two reasons.
First, neutral is considered a problematic descriptive anchor
that can confuse respondents and introduce systematic errors
in the data.23 Second, the new anchors used better describe
social activity in the community.22 These reasons partly
necessitated the construction of our scale on ABEFs and a
thorough assessment of the psychometric properties of both
scales used. In measuring social activity, participants were
asked to indicate how often they participated in various
social activities in the community. ASNS was measured as
the number of social network members (a) who visited the
participant at least once a week; (b) visited by the participant
at least once a week; and (c) who accompanied the partici-
pant to walk, visit the hospital, or participate in any social
activity at least once a week.

Educational level was measured as the highest formal edu-
cation acquired by the participant, while income was a mea-
sure of gross monthly income. Marital status was a measure
of whether or not the individual was married and was there-
fore measured as a categorical variable (not married¼ 0 vs.
married¼ 1). Gender was also measured as a categorical var-
iable (male¼ 0 vs. female¼ 1).

Data Collection

This study received ethical clearance from the relevant ethics
committee in Accra (ACE-BESPA2019). Management of the
branches of SSNIT where data were collected was also for-
mally informed about the study. Questionnaires were admin-
istered in hand after participants signed an informed consent
form, formally signifying their voluntary participation in the
study. Data were collected over 5 weeks, starting on July 1
and ending on August 8, 2019. To maximize response rate
and avoid misplacement of questionnaires, participants were
made to respond immediately and return completed ques-
tionnaires in stamped envelopes provided by the researchers.

Statistical Analysis Method

SPSS 24 (IBM Inc., Armonk, NY) and its in-built Amos
software were used to analyze the data. Descriptive statistics
were used to summarize the data. Kurtosis and skewness
computed met the recommended criteria,18 which signified
the absence of outliers in the data. By using principal com-
ponent analysis with varimax rotation, we selected relevant
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items for scales used. Confirmatory factor analysis was then
used to confirm the factor structures realized in principal
component analysis. Multivariate normality of the data,
which is a requirement for confirmatory factor analysis,
was met based on criteria established in the literature.8,18,24

Pearson’s correlation test was used to run bivariate correla-
tions, and four regression models were built to examine rel-
evant associations. The first of the models tested the influence
of ABEFs on ASNS while adjusting for the demographic
variables. The other three models tested the moderating influ-
ences of the three domains of social activity on the relation-
ship between ABEFs and ASNS. In this respect, each model
tested the moderating influence of a specific social activity
factor. For testing moderating influences, relevant interac-
tion terms (see Table 4) and scores were generated as done
elsewhere,25 and the statistical significance of tests was
detected at p< .05.

Result

This section presents findings in three main parts. The first
section presents the study’s response rate and a summary of
participant characteristics. The second section explores the
psychometric properties of the two scales, and the final
part presents findings on the relationship between ABEFs,
ASNS, and social activity.

Participant Characteristics and Response Rate

Sixteen respondents did not return their questionnaires, and
13 out of the questionnaires returned had serious response
errors and were therefore discarded. The removal of 146 miss-
ing items resulted in 515 questionnaires analyzed. Thus, 75%of
questionnaires administered were analyzed. Of the 515 individ-
uals who participated, about 45% (n¼ 230) were males and
55% (n¼ 285) were females. The average age and net monthly
income of participants were about 69 (mean¼ 68.77;
SD¼ 3.09) and ¢700 (mean¼ 698.94; SD¼ 190.61), respective-
ly. About 21% (n¼ 110) of participants had basic education
qualifications, 40% (n¼ 205) had secondary education
qualification, and 39% (n¼ 200) had tertiary education
qualifications. Finally, 40% (n¼ 205) of all participants were
not married, while 60% (n¼ 310) were married. The average
ABEFs was about 71 (mean¼ 70.95; SD¼ 17.82), whereas the
average social activity level was about 19 (mean¼ 18.69;
SD¼ 2.97). The average ASNS of the sample was about four
people (mean¼ 3.82; SD¼ 0.48).

Items and Psychometric Properties of the Final Scales

Thirty-three of the original items of ABEFs and a six-factor
solution emerged after conducting principal component anal-
ysis with varimax rotation. The total variance accounted for
by the six factors was 73.2% (Factor 1 [public services and
road network]¼ 47.5%; Factor 2 [sanitation and
aesthetics]¼ 9.0%; Factor 3 [traffic flow]¼ 5.3%; Factor 4

[social centers and organizations]¼ 4.2%; Factor 5 [health
and paramedical services]¼ 4.0%; and Factor 6 [safety and
disability-friendliness of commercial infrastructure]¼ 3.4%;
see Appendix A). Public services and road network is the
first factor extracted and comprised 13 items with factor
loadings �0.5 (0.51–0.78). So, only one item (i.e., absence
of crime and violence) was removed from the original bank
of items. All original items of the social activity scale that
comprised three factors extracted in principal component
analysis were retained. The total variance produced in this
respect was 70.8% (Factor 1 [support for social ties]¼
37.5%; Factor 2 [volunteering]¼ 19.0%; and Factor 3 [orga-
nized activity]¼ 14.3%). Items of social activity were
retained based on factor loadings <0.5 (0.61–0.91; see
Appendix B).

The psychometric properties of the scales were assessed
using principal component analysis (with varimax rotation)
and confirmatory factor analysis. Internal consistency was
evaluated using Cronbach’s a coefficient values and factor
loadings estimate via confirmatory factor analysis. The gen-
eral rule of thumb is Cronbach’s a� .7 and factor loadings
�0.5 for each factor and the overall scale.24,26 Both criteria
were met for social activity and ABEFs in Tables 1 and 2.
Convergent validity was assessed with average variance
extracted (AVE), maximum shared variance (MSV), and
average shared variance (ASV), and the general rules of
thumb applied in harmony with the literature are AVE
�0.5 (for convergent validity) and MSV<AVE/ASV<MSV
(for discriminant validity).26–28 As shown in Tables 1 and 2,
these criteria were also met for both scales. However, the two
measurement models produced a poor fit, but this result does
not significantly affect the primary relationship tested in this
study.18

The Influence of ABEFs on ASNS

In Table 3, ASNS is positively associated with social activity
(r¼ .556; p¼ .000; two-tailed), which suggests that ASNS
increases as social activity increases. ABEFs is also positively
correlated with social activity (r¼ .156; p¼ .000; two-tailed).
That is social activity increases as the ABEF increases. In
Table 4, ABEFs does not make any significant influence on
ASNS in the first model. In the second model, the interaction
term ABEFs�VOL (i.e., the interaction between ABEFs
and volunteering) makes a positive significant influence on
ASNS (b¼ 0.59; t¼ 16.11; p¼ .000). Thus, the insignificant
effect size of ABEFs increased from 0.09 to 0.59.
ABEFs�SSTs (i.e., the interaction between ABEFs and sup-
port for social ties) and ABEFs�GA (i.e., the interaction
between ABEFs and group activity) also, respectively,
accounted for larger significant influences of 0.53 and 0.20
on ASNS, compared with ABEFs. Support for social ties,
volunteering, and group (organized) activity therefore
increased and rendered significant the influence of ABEFs
on ASNS.
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Table 1. Descriptive Statistics and Psychometric Indicators for the Scale Measuring ABEFs.

Indicator/factor

Descriptive statistics (n¼ 515)a Psychometric indicators (n¼ 515)

Mean SD CA AVE MSV ASV

Hospital, polyclinic, or clinic 2.466 0.858

Pharmacy and/or drug store 2.699 0.695

Paramedical and ambulance services 1.689 0.849

HPS 6.854 1.899 0.694 0.732 0.366 0.183

Community centers where older people can socialize 2.223 0.881

Social clubs that can be joined by older people,

for example, keep-fit clubs, associations, and so on

2.505 0.775

Special care and nursing homes for older people 2.320 0.885

Shops and commercial centers 2.757 0.599

SCOs 7.583 1.778 0.752 0.660 0.330 0.165

A public gym or related physical activity center 2.019 0.871

A public swimming pool 1.971 0.930

A park for recreation and sporting activities

(e.g., golf park or sports complex)

1.903 0.920

A well-connected public transport system 2.019 0.882

Police station(s) 2.252 0.857

Police patrols and activity 2.165 0.802

Fire services 1.952 0.886

Other security services (e.g., private ones) 2.243 0.909

Well-tarred roads 2.155 0.879

Well-networked roads 2.126 0.890

Cyclist and pedestrian tracks attached to roads 2.291 0.821

Road signs at the right points 2.185 0.798

Foot bridges and overpasses at the right points 2.010 0.899

PSRN 27.291 8.986 0.950 0.637 0.319 0.159

Traffic lights at the right points 2.175 0.782

Vehicular traffic points that can easily be

penetrated when driving

2.117 0.644

Vehicular traffic points that can easily be

penetrated when walking/running

2.311 0.669

Traffic flow 6.602 1.744 0.773 0.620 0.310 0.155

Business and factories safely located 2.107 0.892

Adherence to safety standards by businesses

and factories

2.097 0.866

Public buildings and facilities that are

disability-friendly

2.117 0.874

Public buildings and facilities that are

easy-to-use by older people

2.330 0.794

SDCI 8.651 2.423 0.666 0.627 0.314 0.157

Waste containers randomly located 2.282 0.794

General sanitary conditions 2.369 0.751

Waste management services

(e.g., Zoomlion, Asadu, etc.)

2.437 0.747

Drainage systems to avoid floods 2.243 0.831

Beautiful or attractive streets 2.330 0.841

Ornamental plants to beautify the streets 2.311 0.849

SAs 13.971 4.314 0.950 0.805 0.403 0.201

ABEF 70.952 17.821 0.961 – – –

Abbreviations: CA, Cronbach’s alpha; AVE, average variance extracted; MSV, maximum shared variance; ASV, average shared variance; HPS, health and paramedical

services; SCOs, social centers and organizations; PSRN, public services and road network; SDCI, safety and disability-friendliness of commercial infrastructure; SAs,

sanitation and aesthetics, ABEFs, availability of built environment factors; —, values not applicable.

Model fit: v2¼ 87.121; p¼ .000; RMSEA, Root Mean Error of Approximation¼ 0.177; TLI, Tucker-Lewis Index¼ 0.901; GFI, Goodness-of-Fit Index¼ 0.897; AGFI,

Adjusted Goodness-of-Fit Index¼ 0.899.
aValues based on the descriptive anchor: not available¼ 1, sometimes available¼ 2, and always available¼ 3.
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Discussion

This study assessed the moderating influence of social activity
on the relationship between built environment factors in the
community and ASNS. This evaluation was premised on the
idea that older adults can socialize in their neighborhoods to
maintain active social networks if these neighborhoods have
walkable built factors.

The study found that ABEFs makes no significant direct
influence on ASNS after controlling for basic demographic
variables. This result, however, is not owing to the covariates
in the model as no significant correlation was found between
the built environment factors and social network size (see Table
3). In contrast, some studies have shown that the built environ-
ment encourages socialization and therefore increases social
network size.4,29–31 This disagreement, nonetheless, does not
discredit the current result because these studies chose different
built factors that were not in the immediate community of older
people. Also, none of the studies confirming the foregoing rela-
tionship used a geriatric sample from a developing country,4

and the opposing evidence is largely theoretical and

anecdotal.4,30 That being so, our result could be a true reflection

of the fact that the built environment, even if walkable, cannot

independently increase ASNS in older adults.
The study confirmed that the three domains of social

activity positively moderate the influence of the built envi-

ronment factors on ASNS, which suggests that walkable

built environments in the community can increase social net-

work size in older adults if they encourage social activity and

possibly other active behaviors. This outcome, which agrees

with previous evidence in older adults and the general pop-

ulation,4,20,32,33 confirms that walkable built environment

factors in the neighborhood can only benefit socialization

and maintenance of social ties into later life if they support

or encourage social activity. In this context, socialization is a

continuous effort by the individual to make new active

friends and participate in social activities with current

social ties in the community. The foregoing result suggests

that this effort leads to an increase in ASNS owing to social

activity through which the built environment is used by older

adults. Our result can, therefore, benefit modification of key

Table 2. Descriptive statistics and Psychometric Indicators of Social Activity.

Indicator/factor

Descriptive statisticsa (n¼ 515) Psychometric indicators (n¼ 515)

Mean SD CA AVE MSV ASV

Interact with friends 2.476 0.572

Play games (e.g., Ludo, Oware, etc.) 2.146 0.689

Go to an organized event (e.g., cinema, sports, drama, etc.) 2.311 0.640

Organized activity 6.932 1.376 0.786 0.735 0.368 0.184

Provide help to a family, friend, and so on 2.379 0.610

Cater for the sick or a disabled person 2.320 0.579

Make new friends 2.340 0.648

Support for social ties 7.039 1.534 0.782 0.745 0.373 0.186

Participate in community-related events (e.g., cleaning) 2.350 0.665

Participate in charity or voluntary work 2.369 0.683

Volunteering 4.718 1.266 0.867 0.908 0.454 0.227

Social activity 18.689 2.966 0.721 – – –

Abbreviations: CA, Cronbach’s alpha; AVE, average variance extracted; MSV, maximum shared variance; ASV, average shared variance; –, values not applicable.

Model fit: v2¼ 31.611; p¼ .000; RMSEA, Root Mean Error of Approximation¼ 0.154; TLI, Tucker-Lewis Index¼ 0.881; GFI, Goodness-of-Fit Index¼ 0.879;

AGFI¼ 0.868.
aValues based on the descriptive anchor: not at all¼ 1, sometimes¼ 2, and always¼ 3.

Table 3. Bivariate Correlation Matrix of Relevant Variables.

Variable No. 1 2 3 4 5 6 7

ASNS (n¼ 515) 1 1 .039 .556** –.031 .033 .05 .154**

ABEFs (n¼ 515) 2 1 .156** .047 .084 .125** –.068

Social activity (n¼ 515) 3 1 .057 –.028 –.014 –.084

Gender (n¼ 515) 4 1 –.051 –.082 –.062

Education (n¼ 515) 5 1 .093* .746**

Age (n¼ 511) 6 1 .088

Income (n¼ 513) 7 1

Abbreviations: ABEFs, availability of built environmental factors; ASNS, active social network size.

*p< .05. **p< .001.

82 International Quarterly of Community Health Education 41(1)



aging theories, specifically the social capital theory of health
and disengagement theory of aging, which do not recognize
the availability of active built environment factors as a crit-
ical requirement for active behaviors necessary for making
new friends. Asiamah’s6 review also suggests that the activity
and continuity theories of aging, unfortunately, have very
little to say about behaviors and environmental factors that
influence active behaviors and socialization in human ecosys-
tems. This study and a plethora of studies that recognize the
built environment as a cardinal determinant of active behav-
iors4,20,21,32,33 consequently imply that these theories need to
be modified to embolden accessible walkable built environ-
ments as the epicenter of the repertoire of factors influencing
social and physical activities. Since new active friends cannot
be made by older adults in isolation, this modification would
further enhance the worth of the above theories in particular
and better align them with research focused on the commu-
nity development approach to active aging.

In both developed and developing countries, cities and
urban communities enjoy better social amenities and

infrastructure including roads and social services.1,29,32

Boessen et al.29 revealed that built environment factors in
cities and urban communities support social engagement
better than those in rural neighborhoods. As a result, the
built environment factors considered in this study would
better support social activity and possibly other active behav-
iors in urban areas compared with rural areas. In addition,
over 60% of older adults in the rural areas of Ghana have
never acquired any form of formal education and cannot
independently afford basic needs including social and
public services.16,17 As a result, older adults in rural areas
may differently rate indicators of ABEFs and social activity.
Their dissatisfaction with their immediate environment17 is
expected to lead to lower ABEFs and social activity scores.
For these reasons, our findings are likely to differ in Ghana’s
rural population and other similar populations in two major
ways. First, the factor structure of ABEFs may be different in
rural populations because most services and built environ-
ment factors in urban communities (e.g., tarred road net-
works, parks, and gardens) are not available in most rural

Table 4. The Association Between Availability of Built Environmental Factors, Active Social Network Size, and Social Activity.

Model Variable

Regression coefficient Model fit

B SE b(t) 95% CI R2 Adjusted R2 Change in R2 Durbin–Watson F p

1 (n¼ 515) (Constant) 7.264 0.222 (32.75)** �0.872 .063 .053 .010 2.310 6.200 .000

ABEFs 0.005 0.003 0.09 (1.92) �0.010

Gender (reference –

male)

–0.149 0.089 –0.075 (–1.67) �0.352

Education –0.361 0.088 –0.28 (–4.08)** �0.348

Age 0.023 0.038 0.028 (0.61) �0.148

Income 0.420 0.082 0.348 (5.11)** �0.323

2 (n¼ 515) (Constant) 6.174 0.148 (41.70)** �0.582 .394 .387 .007 1.976 60.325 .000

ABEFs�VOL 0.043 0.003 0.585 (16.11)** �0.010

Gender (reference –

male)

–0.185 0.072 –0.094 (–2.57)* �0.283

Education –0.411 0.069 –0.319 (–5.92)** �0.273

Age 0.043 0.030 0.052 (1.42) �0.118

Income 0.475 0.065 0.394 (7.31)** �0.255

3 (n¼ 515) (Constant) 5.828 0.178 (32.78)** �0.699 .333 .326 .007 1.953 46.385 .000

ABEFs� SSTs 0.033 0.002 0.53 (13.91)** �0.010

Gender (reference –

male)

–0.101 0.075 –0.051 (–0.34) �0.296

Education –0.336 0.073 –0.261 (–4.63)** �0.286

Age 0.029 0.032 0.035 (0.92) �0.124

Income 0.457 0.068 0.378 (6.70)** �0.268

4 (n¼ 515) (Constant) 6.992 0.197 (35.42)** �0.776 .094 .084 .010 2.238 9.585 .000

ABEFs�GA 0.001 0.000 0.203 (4.44)** �0.001

Gender (reference –

male)

–0.153 0.088 –0.077 (–1.74) �0.345

Education –0.390 0.086 –0.303 (–4.53)** �0.337

Age 0.011 0.037 0.013 (0.296) �0.146

Income 0.473 0.081 0.392 (5.81)** �0.320

Abbreviations: ASNS, active social network size; ABEFs, availability of built environmental factors; VOL, volunteering; SSTs, support for social ties; GA, group activity; SE,

standard error of B; CI, confidence interval.

Tolerance �0.2 for each predictor. Dependent variable—ASNS.

*p< .05. **p< .001.
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areas.1,2,16 Second, the absence of such factors in rural com-
munities would be associated with low levels of social activ-
ity, suggesting that older adults in rural communities may
not have the support of the built environment to retain
active social network members through social engagement.

Results of this study, in harmony with empirical and anec-
dotal evidence,4,20,21,32,33 signify the joint role of social activities
and the built environment in the socialization of older adults for
active new friends. Similarly, the general notion that having a
larger social network size is an opportunity for maintaining
active behaviors is as good as the assertion that maintaining
social and physical activities is necessary for making new
friends. From this perspective, the focus of the said aging theo-
ries can be rendered sharper, as the case should be, if these the-
ories sufficiently recognize active social networks (rather than
general social networks) as the ultimate driver of active behav-
iors in community-dwelling older adults. To give weight to this
recommendation, however, randomized interventional trials are
needed to compare and contrast the effects of active social net-
works and general social networks in older adults on active
behaviors. This point is our way of admitting that this study
does not necessarily make a complete picture of the evidence as
a cross-sectional design. Considering the significant number of

questionnaires we dropped and the limited size of the study

setting, our evidence may not reflect a universal phenomenon

and warrant universal applicability, a reason why replication of

this study in other regions is imperative. Despite these

limitations, our study is novel as it is the first to evidence the

critical role of active built environment factors in the commu-

nity in socialization for active social ties in older adults.

Conclusion

After controlling for relevant participant characteristics,

the ABEFs in the community have no influence on

ASNS, but the three domains of social activity increased

and rendered significant the influence of ABEFs on

ASNS. Of the three dimensions of social activity, volunteer-

ing accounts for the strongest positive moderating

influence on the ABEFs–ASNS relationship. It is

concluded that social activities in the form of volunteering,

support for social ties, and organized (group) activity are

essential to the utilization of available built environment fac-

tors by older adults to make active social ties in the

community.

Appendix A

Table A1. Factor Loadings for ABEFs Extracted From Principal Component Analysis With Varimax Rotation (n¼ 515).

Factor

1 2 3 4 5 6

Variance explained (%; total¼ 73.19) 47.54 8.96 5.30 4.18 3.81 3.40

Eigen value 15.69 2.96 1.75 1.38 1.26 1.12

Hospital, polyclinic, or clinic 0.585 0.083 0.206 –0.135 0.614 –0.016

Pharmacy and drug store 0.197 0.111 0.043 0.131 0.823 –0.020

Paramedical and ambulance services 0.077 0.214 –0.077 0.187 0.760 0.072

A public gym or related physical activity center 0.716 0.276 0.125 0.100 0.253 –0.058

A public swimming pool 0.571 0.322 0.033 0.314 0.004 0.197

A park for recreation and sporting activities

(e.g., golf park or sports complex)

0.634 0.372 0.063 0.052 0.137 0.272

A well-connected public transport system 0.725 0.253 0.273 0.200 0.214 0.087

Community centers where older people

can socialize

0.210 0.252 0.046 0.656 0.093 0.343

Social clubs that can be joined by older people

(e.g., keep-fit clubs, associations, etc.)

0.185 0.024 0.313 0.784 0.286 0.015

Special care and nursing homes for older people 0.136 0.378 –0.011 0.705 –0.137 0.255

Shops and commercial centers 0.061 0.126 0.211 0.494 0.538 –0.408

Police station(s) 0.776 0.174 0.306 0.150 0.125 –0.078

Police patrols and activity 0.752 0.251 0.372 0.211 0.103 –0.102

Fire services 0.645 0.283 0.350 0.094 �0.005 0.009

Other security services (e.g., private ones) 0.677 0.091 0.207 –0.195 0.219 –0.208
aAbsence of crime and violence 0.057 0.342 –0.090 0.358 0.286 –0.037

Well-tarred roads 0.680 0.459 0.236 0.170 0.060 –0.057

Well-networked roads 0.678 0.409 0.361 0.299 –0.066 –0.046

(continued)
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Appendix B

Table A1. Continued.

Factor

1 2 3 4 5 6

Cyclist and pedestrian tracks attached to roads 0.398 0.583 0.313 0.481 –0.035 –0.069

Road signs at the right points 0.512 0.428 0.463 0.301 –0.099 –0.106

Foot bridges and overpasses at the right points 0.522 0.438 0.407 0.241 –0.147 0.051

Traffic lights at the right points 0.483 0.375 0.527 0.128 0.051 0.132

Vehicular traffic points that can easily be

penetrated when driving

0.240 0.230 0.731 0.070 0.228 0.199

Vehicular traffic points that can easily be

penetrated when walking/running

0.327 0.209 0.603 0.108 0.192 0.077

Business and factories safely located 0.119 0.473 0.460 0.163 –0.050 0.536

Adherence to safety standards by businesses

and factories

0.208 0.437 0.267 0.143 –0.058 0.515

Public buildings and facilities that are

disability-friendly

–0.147 0.181 0.134 0.049 –0.097 0.712

Public buildings and facilities that are

easy-to-use by older people

0.051 0.134 0.127 0.203 0.020 0.745

Waste containers randomly located 0.309 0.746 0.236 0.216 0.084 0.173

General sanitary conditions 0.231 0.816 0.071 0.212 0.199 0.119

Waste management services

(e.g., Zoomlion, Asadu, etc.)

0.300 0.748 0.114 0.110 0.234 0.171

Drainage systems to avoid floods 0.275 0.823 0.184 0.031 0.136 0.144

Beautiful or attractive streets 0.281 0.838 0.228 0.102 –0.009 0.033

Ornamental plants to beautify the streets 0.245 0.860 0.209 0.111 –0.028 0.079

aItem removed.

Bold values represent factor loadings � 0.5.

Table B1. Factor Loadings for the Social Activity Scale Extracted From Principal Component Analysis With Varimax Rotation (n¼ 515).

Factor

1 2 3

Variance explained (%; total¼ 70.81) 37.52 18.97 14.32

Eigen value 3.00 1.52 1.15

Interact with friends –0.133 0.013 0.786

Play games (e.g., Ludo, Oware, etc.) 0.150 0.024 0.837

Go to an organized event (e.g., cinema, sports, drama, etc.) 0.418 –0.012 0.583

Provide help to a family, friend, and so on 0.863 0.097 –0.142

Cater for the sick or a disabled person 0.766 0.299 –0.004

Make new friends 0.607 0.515 0.097

Participate in community-related events (e.g., cleaning) 0.166 0.914 0.009

Participate in charity or voluntary work 0.145 0.902 0.001

Bold values represent factor loadings � 0.5.
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Policy, Theory and Social Issue

Psychometric Properties of a New Scale
Measuring Neglect and Abuse of Older
Adults in the Community: Implications
for Social Activity

Nestor Asiamah1 , Kyriakos Kouveliotis2, Richard Eduafo1, and
Richard Borkey1

Abstract

Background: Neglect and abuse of older adults are still prevalent in communities of developing countries, a situation that could

discourage active and healthy behaviors in community-dwelling older adults.

Methods: This study used the cross-sectional and correlational approaches to construct a scale measuring neglect and abuse in older

adults living in the community. The study population was all (3,211) older adults who were resident in Accra and were part of the

database of the Social Security and National Insurance Trust. Participants were 515 individuals who met some inclusion criteria.

Three steps were followed to determine an initial set of 11 items, and principal component analysis with varimax rotation and

confirmatory factor analysis were used to select relevant items and assess the psychometric properties of the final scale.

Results: Principal component analysis with varimax rotation yielded a two-factor solution on all 11 items. The first factor extracted

was “discrimination and exploitation,” which accounted for a variance of 53.9% out of total variance of 70.8%. The scale had a good

internal consistency (Cronbach’s a¼ .90, factor loading �0.50). Confirmatory factor analysis confirmed the two-factor solution and

produced satisfactory convergent and discriminant validity.

Conclusion: It is concluded that 11 items that make up 2 factors are potential indicators of neglect and abuse of older adults at the

community level. Finally, neglect and abuse of older people in the community can contribute to an increase or decrease in social

activity.

Keywords

neglect, abuse, victimization, social activity, older adults, Ghana

As aging intensifies, stakeholders would have to seize oppor-
tunities to reduce the burden of disease and disability caused
by senescence and enable older adults to maintain health
and individual productivity. Volunteering, physical activity,
and social inclusiveness have been reported remarkable ways
older people maintain their health and productivity,1–4 and
these routes have been associated with the community devel-
opment approach to healthy aging.3,4 This approach is con-
cerned with the creation of neighborhoods that allow and
encourage voluntary uptake of regular social and physical
activities by older adults. Its implementation focuses on
structuring the built environment, preferably within residen-
tial areas, to encourage and ease active behaviors and elim-
inate barriers to social engagement.

The aforementioned social barriers include violence in the
community, specifically neglect and abuse of older adults.5–8

It has been reported elsewhere4,9,10 that the risk of commu-
nity violence increases with factors that change with time
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(e.g., population growth), and recent developments in
Ghana, South Africa, Nigeria, Brazil, Mexico, United
States, and many other countries explicitly affirm this
report. Ghana, for example, has recorded an increase in
social violence and other social vices such as kidnapping,
pickpocketing, and cyber fraud in the past decade.11,12

Although internet use in older adults is low, especially
when compared with younger adults,13,14 the increasing
rate of aging, improving access to the internet, and the pro-
liferation of social media sites are expected to increase inter-
net use in older adults. Ghana and Nigeria have been labeled
African countries with the most frequent cases of cyber
fraud;12 hence, by the year 2050 when Ghana’s population
will be formally old,15 more elders may be using the internet
and face the risk of cyber fraud. Neglect and abuse of older
people are also on the ascendency in the face of frequent
incidences of social upheaval. Because these dramatic social
anomalies are partly as a result of time-driven factors such as
population growth, communities in Ghana and other coun-
tries are expected to be more turbulent in the future.

Population aging is a global condition that represents a
remarkable change in the population structure of every coun-
try including Ghana.16 Between 1960 and 2010, the popula-
tion of older people in Ghana has increased by 770%, and
Ghana’s general population will become old with a median
age of 31.7 by the year 2050.15 As a consequence, many more
geriatric people will be added to the general population in the
next coming decades, an outcome likely to increase the
dependency ratio and the proportion of people with major
vulnerabilities. The approach to elderly care has also seen a
significant change over the years, whereby care for older
people by their extended family members is being replaced
with the services of city-dwelling professionals.15,16

The aforementioned aging-driven changes in the Ghanaian
population imply that more aging adults will be exposed to
individuals in the community and subjected to the care and
acquaintance of people who are not their kinsmen. Similarly,
the working population will shoulder a weightier responsibil-
ity of fending for frail older adults and may, as a result,
experience stress and burnout from familial responsibilities.

It is because of the aforementioned concerns that stake-
holders (especially researchers) need to monitor the level of
neglect and abuse to which community-dwelling older adults
are exposed. Keeping track of how elderly neglect and abuse
change over time is a prerequisite to developing interventions
to insecurities that can hinder older adults’ social inclusive-
ness. This study, therefore, attempts to develop a scale that
measures neglect and abuse of older adults in the community.
Admittedly, several scales17–26 have been developed to mea-
sure elderly neglect and abuse, but no available scale focuses
on measuring social conditions that threaten the safety and
mobility of older individuals. Available tools have mostly
been developed to report neglect and abuse in social care
homes and organizations (e.g., hospitals and nursing
homes),19–22 with a few others developed to measure financial

exploitation18 and abuse from caregivers.20 Scales for mea-

suring neglect and abused faced by geriatric persons in their

immediate neighborhoods are, however, not available. This

situation is deemed a major problem because older people

spend most of their time in their communities, especially in

developing countries where nursing homes are hardly avail-

able,27,28 as a result of which most of the abuse and victim-

ization they face is likely to come from their immediate

residential environment. Furthermore, caregivers, family

ties, acquaintances, and other potential sources of abuse

often live in the community with older adults.26 This obser-
vation suggests that any scale measuring neglect and abuse in

the community, unlike available scales reported earlier,

would consider all or, at least, most sources of elderly neglect

and abuse and would as a result be a more holistic measure.

This being so, a tool that measures neglect and abuse of older

adults in their immediate community is a necessity and could

be highly useful to social gerontologists.
From the standpoint of the community development

approach to healthy aging, environmental factors that discour-

age social activity are undesirable and need to be addressed.

Needless to say, elderly neglect and abuse are some of these

factors, a fact that is backed by a negative influence of these

factors on social activity in the community.10 Hence, a way to

demonstrate the importance of the current scale and encourage

its application is to assess how it influences social activity in the

community. This study, therefore, involves an assessment of the

overlap between the new scale and another tool used previously

to measure social activity in the community. This auxiliary

analysis does not only enable us to appraise the importance
of the new scale but also gave us the opportunity to identify

implications for social activity in the community.29–31

Methods

Design and Approach

This study was a cross-sectional study that attempted to val-

idate a scale measuring neglect and abuse of older adults in

their immediate communities using three methods applied

elsewhere:29,32–35 (a) using principal component analysis

(with varimax rotation) to select relevant items, (b) assessing

the factor structure of the final scale via confirmatory factor

analysis, and (c) using a combination of Pearson’s correlation

test and multiple linear regression to explore implications for

practice.

Participants and Recruitment

The study population was all (3,211) older adults who were

part of the database of the Social Security and National

Insurance Trust (SSNIT) and were resident in Accra. As

reported elsewhere,15 quite more than 60% of older adults

in Ghana have no form of formal education and consequently

have no or poor English skills. Because the new scale was
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expected to be administered in English, it was necessary to
focus on older adults who had acquired at least basic educa-
tion and were willing to participate in the study. The SSNIT is
the only public institution in Ghana that frequently and reg-
ularly engages with educated older adults and keeps an up-to-
date database on them.15,16 It was, therefore, necessary to
focus on older adults whose demographic information was
part of the database of SSNIT. The selection criteria used
were having at least a basic educational qualification, being
aged 60 years or older, willingness to participate in the study
voluntarily, availability to respond, and the ability and pre-
paredness to personally visit any office of SSNIT in Accra at
the time of data collection (i.e., throughout the month of July
and the first week of August 2019). In recruiting participants,
we first used information from SSNIT’s database to sort out
individuals who were aged 60 years or older and had at least a
basic educational qualification. We then contacted selected
persons via a phone call or email during January to March
2019 to invite them to participate in the study. This step gave
us the opportunity to identify those who met the other inclu-
sion criteria. A total of 690 out of 3,211 older adults met the
criteria and participated in the study.

Selection of the Initial Bank of Items

To determine the initial set of items, we followed three
steps. First, the researchers reviewed the extant literature
to identify all items used previously to measure elderly
neglect and abuse, regardless of the population and context
used by studies reviewed. The studies (literature) used in
this study, which were mainly observational studies, were
sourced from traditional databases that guaranteed
research quality. The databases searched included
PubMed, Medline, and PsycInfo, and articles published
in English between 1986 and 2019 were searched. The
year 1986 was chosen as the baseline because the first
formal psychometric test relating to elderly neglect and
abuse was done in this year.21 Attention was focused on
studies including an assessment of the psychometric prop-
erties of new or existing scales on neglect and abuse.
Studies evaluating the influence of neglect and abuse on
social activity were also searched. The first search was con-
ducted in December 2018 and updated in February 2019.
The key terms used included abuse, neglect, harassment,
exploitation, discrimination, betrayal, social activity, social
engagement, psychometric properties, older people, and
older adults. Article titles and abstracts were screened to
remove articles that did not provide relevant information.
The full texts of the remaining articles were then screened
by two independent reviewers for eligibility. Finally, dis-
agreements were resolved in a discussion with the review
team.

Fifteen items were identified at this stage and were previ-
ously used to measure elderly neglect and abuse in nursing
homes, hospitals, and other organizational settings. Of the 15

items identified, 9 were reported potential forms of elderly
neglect and abuse in the community6,7,36 and were as a result
used as the initial set of indicators. What informed the selec-
tion of the nine items is an international standard checklist
for selecting and interpreting individual neglect and abuse
that have been used in previous studies.6,7,17 Second, we
asked three of gerontologists, researchers in the area of elder-
ly neglect and abuse, and psychometricians to review the
initial items to achieve content validity. Four of the reviewers
recommended the addition of two important items. In the
final step, we spoke with 50 of the participants in a semi-
structured interview to identify ambiguous items and further
enhance content validity. This step enabled us to reword four
ambiguous items. Thus, 11 items were endorsed final indica-
tors of the scale and were accompanied with 3 descriptive
anchors (i.e., not at all—1; sometimes—2; and always—3).
Other variables measured are social activity and participants’
demographic variables (i.e., gender, age, educational level,
income, and marital status). Social activity was measured
using eight items (with descriptive anchors ranging from
1¼ not at all to 3¼ always) adapted from Douglas and asso-
ciates.37 In this vein, participants were asked to indicate how
often they participated in various social activities.
Educational level was measured as the highest formal educa-
tion acquired by the participant, while income was a measure
of gross monthly income. Marital status was a measure of
whether the individual was married and was therefore mea-
sured as a categorical variable (0¼ not married vs.
1¼married). Gender was also measured as a categorical
variable (0¼male vs. 1¼ female).

Data Collection and Ethical Approval

This study received ethical clearance from the relevant
ethics committee in Accra (ACE-BESPA2019).
Management of the branches of SSNIT where data were
collected was also formally informed about the study.
Questionnaires were administered in hand after partici-
pants signed an informed consent form, formally signifying
their voluntary participation in the study. Data were col-
lected over 5 weeks, starting on July 1 and ending on
August 8, 2019. To maximize response rate and avoid mis-
placement of questionnaires, participants were made to
respond immediately and return completed questionnaires
in stamped envelopes provided by the researchers. Sixteen
respondents did not return their questionnaires, and 13 out
of the questionnaires returned had serious response errors
and were therefore discarded. The removal of 146 missing
items resulted in 515 questionnaires (i.e., 75% of all admin-
istered questionnaires) analyzed.

Statistical Analysis Method

SPSS 24 (IBM Inc., New York, USA) and its in-built Amos
software were used to analyze the data. Descriptive statistics
(i.e., frequency, percent, mean, standard deviation) were used
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to summarize the data. Kurtosis and skewness computed met
the recommended criteria,38 which signified the absence of
outliers in the data. By using principal component analysis
with varimax rotation, we selected relevant items for the final
scales and gained insight into the factor structures.
Confirmatory factor analysis was then used to confirm the
factor structures realized in principal component analysis.
Multivariate normality of the data, which is a requirement
for confirmatory factor analysis, was met based on criteria
established in the literature.38–40 Pearson’s correlation test
was used to run bivariate correlations, whereas multiple
linear regression analysis was used to assess the association
between each domain of the scale and social activity. In inter-
preting bivariate correlations, a standard criterion
(r< .3¼ small, .3� r �.5¼medium, and r � .5¼ large) was
applied.41 The regression model treated participants’ character-
istics as covariates. To incorporate them in the parametric
regression model, the categorical variables were dummy-
coded twice.

Results

Respondent Characteristics

Table 1 shows a summary of participants’ characteristics.
Of the 515 individuals who participated, about 45%
(n¼ 230) were male and 55% (n¼ 285) were female. The
average age and gross monthly income of participants were
about 69 (M¼ 68.77, SD¼ 3.09) and ¢700 (M¼ 698.94,
SD¼ 190.61), respectively. About 21% (n¼ 110) of partici-
pants had basic education qualifications; 40% (n¼ 205) had
secondary education qualification; and 39% (n¼ 200) had
tertiary education qualifications. Finally, 40% (n¼ 205) of
all participants were not married, while 60% (n¼ 310) were
married. The aforementioned summary statistics on gender,
education, age, and marital status are consistent with those
reported on the population of older adults in Accra,15,16

which could suggest that our sample is representative of

older adults in Accra. The average “neglect and abuse” was

about 21 (M¼ 21.10, SD¼ 5.83), whereas the average social

activity level was about 19 (M¼ 18.69, SD¼ 2.97).

Selection of Items

All the original items developed for measuring neglect and

abuse were retained in principal component analysis with var-

imax rotation. A two-factor solution was reached, and the

factors extracted were “neglect and assault” (N&A) and

“discrimination and exploitation” (D&E), and the total vari-

ance accounted for by the items and factors was 67.2% (Factor

1 [D&E]¼ 53.9% and Factor 2 [N&A]¼ 13.3%). Items were

selected based on factor loadings �0.5 (0.52–0.84 [see

Appendix A]). All original items of the social activity scale

were retained in principal component analysis with varimax

rotation, and a three-factor solution was reached on these

items. The total variance produced in this respect was 70.8%

(Factor 1 [support for social ties]¼ 37.5%; Factor 2 [volun-

teering]¼ 19.0%; and Factor 3 [group activity]¼ 14.3%).

Items of social activity were retained based on factor loadings

<0.5 (0.61–0.91; see Appendix B). Thus, no item was removed

from the original bank of items determined for measuring

neglect and abuse as well as social activity.

Psychometric Properties of the Final Scale

We examined the psychometric properties of the scales

using principal component analysis (with varimax rotation)

and confirmatory factor analysis. Internal consistency was

assessed using Cronbach’s a coefficient values and factor

loadings estimated through confirmatory factor analysis.

The general rule of thumb is Cronbach’s a � .7 and

factor loadings� 0.5 for each factor and the overall

scale.29,42 Concerning statistics in Tables 2 and 3, both cri-

teria were met. Convergent validity and discriminant

Table 1. Summary and Descriptive Statistics on Participants.

Variable type Variable Level Frequency Percent

Categorical Gender Male 230 45

Female 285 55

Total 515 100

Education Basic level 110 21

Secondary level 205 40

Tertiary level 200 39

Total 515 100

Marital status Not married 205 40

Married 310 60

Total 515 100

Continuous Variable n M SD

Age 511 68.77 3.09

Net monthly income (₵) 514 698.94 190.61

Neglect and abuse 515 21.1 5.83

Abbreviations: SD, M, mean; standard deviation.
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validity were assessed with average variance extracted
(AVE), maximum shared variance (MSV), and average
shared variance (ASV), and the general rules of thumb
applied in agreement with the literature were AVE� 0.5
(for convergent validity) and MSV<AVE/ASV<MSV (for
discriminant validity).29,35,42,43 These criteria were also met
for both scales. However, the two measurement models

produced a poor fit owing possibly to the relatively large
sample size of 515 used.38 We explored implications of the
new scale for social activity by testing the overlap or asso-
ciation between its final domains and the three factors of
social activity. As Tables 4 and 5 indicate, one or more
domains of neglect and abuse are significantly associated
with at least one factor of social activity at p< .05.

Table 2. Descriptive Statistics and Psychometric Indicators of Neglect and Abuse.

Indicator/factor

Descriptive statisticsa Psychometric indicators

M SD CA AVE MSV ASV

Neglect you though they have an

obligation toward your welfare

2.068 0.840

Insult you or say demeaning things about you 2.049 0.781

Physically assault you 1.825 0.853

Neglect and assault 5.942 2.011 0.742 0.763 0.382 0.191

Discriminate you based on your age 1.922 0.797

Cheat you 2.010 0.745

Deceive you for personal interests 2.029 0.676

Instill fear and panic in you 1.864 0.739

Sexually harass you 1.767 0.700

Have your rights or privileges denied 1.864 0.712

Steal from you or defraud you 1.845 0.651

Betray you 1.854 0.645

Discriminating and harassment 15.155 4.498 0.915 0.763 0.382 0.191

Neglect and abuse 21.097 5.826 0.903 — — —

Abbreviations: M, mean; SD, standard deviation; CA, Cronbach’s alpha; AVE, average variance extracted; MSV, maximum shared variance; ASV, average shared variance;

—, value not applicable.
aValues based on the descriptive anchor: not at all (1), sometimes (2), and always (3). Model fit:

P2 ¼ 23.091; p¼ .00; root mean square error approximation¼ 0.199;

Tucker–Lewis index¼ 0.897; goodness of fit index¼ 0.884; adjusted goodness of fit index¼ 0.871.

Table 3. Descriptive Statistics and Psychometric Indicators of Social Activity.

Indicator/factor

Descriptive statisticsa Psychometric indicators

M SD CA AVE MSV ASV

Interact with friends 2.476 0.572

Play games, e.g., Ludo, Oware, etc. 2.146 0.689

Go to an organized event, e.g.,

cinema, sports, drama, etc.

2.311 0.640

Organized activity 6.932 1.376 0.786 0.735 0.368 0.184

Provide help to a family, friend, etc. 2.379 0.610

Cater to the sick or a disabled person 2.320 0.579

Make new friends 2.340 0.648

Support for social ties 7.039 1.534 0.782 0.745 0.373 0.186

Participate in community-related

events, e.g., cleaning

2.350 0.665

Participate in charity or voluntary work 2.369 0.683

Volunteering 4.718 1.266 0.867 0.908 0.454 0.227

Social activity 18.689 2.966 0.721 — — —

Abbreviations: M, mean; SD, standard deviation; CA, Cronbach’s alpha; AVE, average variance extracted; MSV, maximum shared variance;

ASV, average shared variance; —, value not applicable.
aValues based on the descriptive anchor: not at all (1), sometimes (2), and always (3). Model fit:

P2 ¼ 31.611; p¼ .000; root mean square

error approximation¼ 0.154; Tucker–Lewis index¼ 0.881; goodness of fit index¼ 0.879; adjusted goodness of fit index¼ 0.868.
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Influence of Neglect and Abuse on Social Activity

In Table 4, N&A was correlated with organized (group)

activity (r¼ .100, p <.05, two-tailed); support for social ties

(r¼ –.089, p <.05, two-tailed); and volunteering (r¼ –.149,

p¼ .000, two-tailed). This result connotes that support for

social ties and volunteering reduces as N&A in older adults

increases. D&E did not significantly correlate with any

domain of social activity at p< .05. After controlling for

the confounding variables (see Table 5), N&A was found

to make a negative influence on volunteering (b¼ –.30,

t¼ –5.43, p¼ .000) and a positive influence on support for

social ties (b¼ .11, t¼ –2.00, p< .05). Thus, volunteering

decreases, whereas support for social ties increases as N&A

in older adults increases. D&E made a positive influence on

volunteering (b¼ .22, t¼ 4.13, p¼ .000), indicating that vol-

unteering increases as D&E increases.

Discussion

This scale is the first developed to measure neglect and abuse in

older adults that prevail in the community. Principal component

analysis with varimax rotation and confirmatory factor analysis

indicate that it has satisfactory psychometric properties.
In the extant literature, reliability or internal consistency of

scales has been proxied with two main psychometric indicators,

namely the Cronbach’s a coefficient� .7 and factor loading

�0.5.29,39,44,45 According to the results of data analysis, the

new scale accounts for an overall Cronbach’s a of .9, and its

domains “N&A” and “D&E” yield alpha values of .74 and .92,

respectively. Moreover, every item of this scale produces a

factor loading� 0.5. The scale is, therefore, internally consis-

tent and could serve as a good tool for measuring elderly

neglect and abuse within the community. The aforementioned

estimates of internal consistency are authenticated and/or com-

plemented by the meticulous selection process we applied to

determine an initial bank of items for the scale. Previous stud-

ies35,43,46 that have applied this stepwise and multistage proce-

dure have yielded similar internal consistency indicators (i.e.,

Cronbach’s alpha and factor loading) and produced commonly
used scales in the social sciences.

A scale with maximum psychometric strength has to be
both internally consistent and valid.29 Interestingly, our scale
produced satisfactory statistics—namely, AVE, MSV, and
ASV—which are used to assess convergent and discriminant
validity. These statistics confirm convergent and discriminant
validity based on the criteria MSV<AVE and ASV<MSV,
respectively.29,40,42,45 Our data met these requirements, an
outcome that confirms that the new scale is appreciably
valid. It is worth mentioning that some studies35,41 that
have produced good scales used today used less robust sta-
tistical procedures to confirm the internal consistency and
validity of their scales. Salomon et al.,35 for example, used
Cronbach’s a, principal component analysis, and regression
methods to assess the psychometric attributes of their scale
but did not conduct a confirmatory analysis. Their relatively
weaker statistical procedure, however, produced a scale later
confirmed in other studies to be internally consistent and
valid. Our confirmatory analysis, as a result, maximizes the
psychometric strength and usefulness of the new scale.

In many previous studies, concurrent validity was con-
firmed based on a significant relationship between the new
scale and a previously validated scale.35,41,47 In this study,
this approach (i.e., an assessment of the relationship between
dimensions of the new scale and social activity) does not
necessarily confirm concurrent validity because social activity
and “neglect and abuse” are conceptually different. That is,
concurrent validity of the new scale would have been
better established in this study if a previously validated mea-
sure of abuse and neglect was used instead of social activity.
However, because the social activity scale used was previous-
ly validated and used the same descriptive anchors (i.e.,
1¼ not at all; 2¼ sometimes, and 3¼ always) as the new
scale, the result of the said approach could be a good indi-
cator of concurrent validity. This reasoning is consistent with
studies20,48,49 that have reported or evidenced that scale sen-
sitivity and concurrent validity are determined partly by the
number and type of descriptive anchors associated with the
scale. So, for having the same descriptive anchors, the scales

Table 4. Bivariate Correlation Matrix of Relevant Variables.

Variable No. 1 2 3 4 5 6 7 8 9

N&A 1 1 .535** –.033 .013 –.110* .100* –.089* .091* –.149**

D&E 2 1 .03 –.059 .013 –.056 –.091* –.001 –.110*

Organized activity 3 1 .200** .095* .041 –.129** .012 –.192**

Support for social ties 4 1 .456** –.028 .07 –.006 .055

Volunteering 5 1 .124** –.009 –.039 –.054

Gender (reference –male) 6 1 –.051 –.082 –.062

Education 7 1 .093* .746**

Age (reference��65 years) 8 1 .088

Income 9 1

Abbreviations: N&A, neglect and assault; D&E, discrimination and exploitation.

**p< .001. *p< .05.
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used to measure social activity and neglect and abuse share
some descriptive properties and are, therefore, similar.

In addition, the association between the new scale
(comprising the final 11 items) and social activity suggests
that the measurement model overlaps significantly with
social activity. This linkage unfolds the practical implications
of elderly neglect and abuse for social activity that made us
capture social activity instead of a related measure of neglect
and abuse in this study. The positive influence of “D&E” on
volunteering, for instance, suggests that volunteering within
the community rather increases as exploitation and harass-
ment against older adults increase. This relationship may
have resulted from the fact that exploitation and harassment
can come from blood relations and friends whom older
adults live with and therefore warrant older adults’ resort
to volunteering as a way to keep away from resentful
characters near them. The foregoing result agrees with
studies50–52 that have reported a high level of domestic vio-
lence and marginalization against older people in Ghana and
other African countries. If so, stakeholders would have to
provide opportunities for volunteering within communities.
The evidence that “N&A” makes a negative influence on
volunteering, however, connotes that volunteering reduces
as “neglect and abuse” in part increases. An obvious lesson
from these findings is that the influence of neglect and abuse
on social activity is not wholly and necessarily negative.

A key psychometric indicator that this study omits is time
reliability or test/retest reliability. Considering the role
played by this indicator in other studies,35,41,46 it may be
necessary for future replications of this study to address
this limitation. This shortcoming, nevertheless, does not pre-
vent the new scale from being used because every study is
required to reevaluate the psychometric properties of preva-
lidated scales.29,46 More important, many previous stud-
ies42,43,47,53 that have produced good scales used frequently
today also omitted an assessment of test/retest validity owing
to similar constraints faced in the current study. Hence, the
current scale provides a thematic framework for future psy-
chometric reassessment and could serve as an internally con-
sistent tool for measuring elderly neglect and abuse.

Conclusion

All the 11 items were extracted as indicators of neglect and
abuse in older adults in the community. The final scale com-
prises two factors (i.e., N&A and D&E) and accounts for a
total variance of 67.2%. The scale produced satisfactory
internal consistency and validity and can serve as a good
tool for measuring elderly neglect and abuse at the commu-
nity level. N&A has a negative influence on volunteering but
a positive influence on support for social ties, whereas D&E
has a positive influence on volunteering. Because N&A has a
positive influence on volunteering, it is concluded that not all
domains of neglect and abuse decreases social activity.T
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Appendix N – Corrigendum to Paper 5 

Corrigendum to Psychometric Properties of a New Scale Measuring Neglect and 

Abuse of Older Adults in the Community: Implications for Social Activity 

Asiamah N, Kouveliotis K, Eduafo R, and Borkey R. Psychometric Properties of a New Scale 
Measuring Neglect and Abuse of Older Adults in the Community: Implications for Social 
Activity. International Quarterly of Community Health Education 2021; 41(2): 163-172. 
 
In the above-mentioned article, the corrected text (highlighted) on page 6 and 7 is as 
follows: 
 
Original text (with error) on article page 68 

In Table 4, N&A was correlated with organized (group) activity (r = .100, p <.05, two-tailed); 

support for social ties (r = –.089, p <.05, two-tailed); and volunteering (r = –.149, p = 0.000, 

two-tailed). This result connotes that support for social ties and volunteering reduces as 

N&A in older adults increases. 

Revised (corrected) text. 

In Table 4, N&A was negatively correlated with volunteering (r = -0.110, p < 0.05, two-

tailed), education (r = -0.089, p < 0.05; two-tailed), and income (r = -0.149, p = 0.000; two-

tailed). This result connotes that volunteering reduces as N&A in older adults increases. 

Original text (with error) on article page 69 

All the 11 items were extracted as indicators of neglect and abuse in older adults in the 

community. The final scale comprises two factors (i.e., N&A and D&E) and accounts for a 

total variance of 67.2%. The scale produced satisfactory internal consistency and validity 

and can serve as a good tool for measuring elderly neglect and abuse at the community 

level. N&A has a negative influence on volunteering but a positive influence on support for 

social ties, whereas D&E has a positive influence on volunteering. Because N&A has a 

positive influence on volunteering, it is concluded that not all domains of neglect and abuse 

decreases social activity. 

Revised (corrected) text  

All the 11 items were extracted as indicators of neglect and abuse in older adults in the 

community. The final scale comprises two factors (i.e., N&A and D&E) and accounts for a 

total variance of 67.2%. The scale produced satisfactory internal consistency and validity 

and can serve as a good tool for measuring elderly neglect and abuse at the community 

level. N&A has a negative influence on volunteering but a positive influence on support for 

social ties, whereas D&E has a positive influence on volunteering. Because N&A has a 

negative influence on volunteering, it is concluded that abuse and neglect of older adults 

partly reduce neighborhood social activity. 
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Summary

This study examined the moderating influences of active social networks (ASN), sedentary social net-

works (SSN) and ASN lost on the relationship between neighbourhood walkability and social activity

in community-dwelling older adults aged 60 years or more in Accra, Ghana. A total of 863 individuals

participated after G*Power 3.1 was utilized to calculate the minimum sample size. We analysed the

data with Pearson’s correlation test and hierarchical linear regression models. A sensitivity analysis

was conducted to select the ultimate confounding variables. The study found a positive influence of

neighbourhood walkability on social activity after the covariate adjustment (b¼0.18; t¼ 5.2;

p¼ 0.000). The positive influence of neighbourhood walkability on social activity was significantly

reduced by ASN lost and SSN. ASN did not have a significant moderating influence on the primary

relationship. The study concludes that the positive influence of walkable neighbourhoods on social

activity decreases as SSN and ASN lost increase.

Key words: neighbourhood walkability, social activity, social networks, older adults, confounding variables, social

capital

INTRODUCTION

Researchers (Kaczynski and Glover, 2012; Lai et al.,

2016; Barnett et al., 2017; Lee and Tan, 2019) have ac-

knowledged in line with the disengagement theory of

ageing (DTA) that social networks diminish as the indi-

vidual ages. Over time, older people face diminishing so-

cial resources, a change in life goals, as well as evolving

social, demographic and physiological conditions

(Kaczynski and Glover, 2012; Martire and Franks,

2014). Social networks lost, as a result, can represent a

colossal shortfall in the ageing individual’s social capital.

Suffice it to say that individuals who lose a significant

number of their social network members to death in old

age would receive less social support and encouragement

to utilize walkable neighbourhoods.

A growing body of studies (Faquinello and Marcon,

2011; Lai et al., 2016; Asiamah et al., 2020c) has

revealed that the part of social networks that encourages

and increases community-level social activity is active

social networks (ASN), defined as blood relations,

friends and other peripheral social ties who support the

individual to participate in social and physical activities

[(Asiamah et al., 2020c, p. 78)]. To illustrate, an older

adult may maintain the habit of walking daily if he or
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she is encouraged by friends who also regularly walk in

the neighbourhood. In contrast, friends who always en-

courage prolonged sitting and other sedentary behav-

iours, hereby referred to as sedentary social networks

(SSN), can prevent the individual from utilizing built en-

vironment resources to participate in social and physical

activities. By these scenarios, we argue that whether the

built environment would increase social activity depends

on three ‘age-ridden’ social capital factors, namely ASN,

SSN and ASN lost (i.e. social ties lost to death) in old

age. In their calls to action, some researchers (Kaczynski

and Glover, 2012; Wiles et al., 2012; Oyeyemi et al.,

2019; Koohsari et al., 2020) acknowledged that it is still

unclear how walkable neighbourhoods affect social and

physical activities, even though research on the role of

community walkability in active ageing is advancing ap-

preciably. Kaczynski and Glover add that little is known

about how social and individual variables affect the in-

fluence of walkable neighbourhoods on social activity

(Kaczynski and Glover, 2012).

According to the DTA and prominent commentaries

in the literature (Van Holle et al., 2016; Asiamah, 2017;

Lee and Tan, 2019; Stokes, 2020), a loss of ASN, an in-

crease in SSN and a decline in financial resources under-

pinned by demographic variables such as gender,

household income and education are major sociodemo-

graphic attributes of ageing. Per social–ecological mod-

els, the ability of stakeholders to provide walkable

communities to ensure sustainable neighbourhood gen-

trification depends on a good understanding of how the

said attributes affect the influence of walkability on so-

cial activity (Leyden, 2003; Boulton et al., 2018). For

this reason, a viable way to respond to the foregoing

calls to action is to conduct a nuanced empirical analysis

of the moderating influences of ASN, SSN and ASN lost

on the overlap between neighbourhood walkability and

social activity. Such an analysis would give stakeholders

and researchers a better understanding of the influences

the said ‘age-ridden’ factors can have on the contribu-

tion of neighbourhood walkability to older adults’

community-level social activity.

Furthermore, public health interventions that edu-

cate and enable older adults to replenish their ASN, as

opposed to general social networks, are unavailable

(Kaczynski and Glover, 2012; Asiamah et al., 2020c).

This shortcoming of the literature can be attributed to a

lack of research interest in whether general social net-

works, compared to ASN, are sufficient to provide social

support for community-level social participation and

physical activity (PA) in older adults. Some commenta-

tors (Asiamah, 2017; Yun, 2019; Asiamah et al., 2020c)

further opined that general social networks are less

likely to provide support for utilizing walkable neigh-

bourhoods because they have a large sedentary compo-

nent, with little or no active component. With some

recent studies (Kaczynski and Glover, 2012; Asiamah et

al., 2020c) revealing that ASN is the ideal source of so-

cial support and encouragement for neighbourhood so-

cial activity in older adults, an assessment of the said

moderating influences is imperative.

Most importantly, a recent call for papers in the

Gerontologist emphasizes the remarkable role of the

World Health Organization’s (World Health

Organization, 2007, 2018) ) ‘Global Age-Friendly

Cities’ framework in healthy ageing (The Gerontologist,

2020). According to the call, key pieces of evidence are

still needed to progress healthy ageing and fully realize

its objectives. It further revealed that an understanding

of how age-related factors, rather than static personal

and environmental factors, affect the utilization of walk-

able neighbourhoods for healthy behaviours is necessary

for better understanding the bio-ecological and socio-

demographic determinants of optimal health across the

lifespan. In this study, therefore, we attempted to test

the intervening influences of the said age-ridden social

capital factors in view of the probability that older

adults will not receive enough support and encourage-

ment from social ties to utilize community services for

social activity if they are not informed through public

health education programs to replenish ASN, rather

than general social networks with little or no active

components. If so, older adults are more likely to so-

cially isolate even in highly walkable communities. As

such, community development interventions may not

benefit ageing seniors.

Given the above concerns, the current study exam-

ined the moderating influences of ASN, SSN and ASN

lost on the relationship between neighbourhood walk-

ability and social activity in community-dwelling older

adults. This study is expected to advance the budding

debate on ASN, inform randomized interventional stud-

ies and provide novel implications for socio-

environmental gerontology. The following four hypoth-

eses were tested in this study: social activity in older

adults increases as neighbourhood walkability increases

(H1); the influence of neighbourhood walkability on so-

cial activity increases as older adults’ ASN increases

(H2); the influence of neighbourhood walkability on so-

cial activity decreases as SSN increases (H3), and an in-

crease in ASN lost in old age would reduce the positive

influence of neighbourhood walkability on social

activity.
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METHODS

Design, recruitment and sample

This study adopted a cross-sectional design. The popula-

tion of this study was community-dwelling older adults

aged 60 years or more in Accra, Ghana. We recruited

1200 volunteer participants who met some inclusion cri-

teria between August and December 2019 at various dis-

trict and community health facilities. Before recruiting

participants, we utilized G*Power 3.1 and information

from Asiamah et al. (Asiamah et al., 2020b) (i.e. effect

size ¼ 0.07; power ¼ 0.8; and a¼0.05) to determine the

minimum sample size for the study. In this vein, the min-

imum sample size needed for hierarchal regression

modelling (HRM) with a maximum of seven predictors

was determined. The resulting sample size and actual

power were 213 and 0.80, respectively. Considering the

response rate of 75% produced in a previous study

(Asiamah et al., 2020c) on our population, we decided

to gather data on all 1200 eligible participants. The in-

clusion criteria applied were being aged 60 years or

more and having the ability to speak and write in

English. The exclusion criteria applied were the inability

to walk 100 m unaided, having a medical condition (in-

cluding cognitive impairment) that precluded PA, and

living in a care home. Patients in a hospital’s registry

were invited to participate in the study via a phone call.

A total of 827 patients in the registry could not be

reached within the study period while 1543 volunteered

to participate in the study. Based on the above selection

criteria, frontline health workers screened volunteers be-

tween August and December 2019 at the health facili-

ties. Of all the volunteers, 121 did not show up at the

health facilities as scheduled whereas 222 did not meet

the inclusion criteria.

Primary measures

Neighbourhood walkability was the primary predictor

(independent) variable measured with the 11-item

Australian version of the Neighbourhood Walkability

Scale (NEWS-A). This measure has four descriptive

anchors (i.e. strongly disagree—1; somehow disagree—

2; somehow agree—3; and strongly agree—4) and pro-

duced satisfactory psychometric properties (i.e. internal

consistency, convergent validity and discriminant valid-

ity) in some previous studies (Cerin et al., 2008; Merom

et al., 2015) focused on older adults. In the current

study, the scale’s internal consistency was confirmed

with a Cronbach’s alpha coefficient of 0.89. We chose

this scale over others because it is relatively short and is,

therefore, easy to use in data analysis. Moreover, other

versions and scales were relatively long and had resulted

in a high non-response in similar samples (Oyeyemi

et al., 2019; Asiamah et al., 2020b, c). Data on NEWS-

A was generated in harmony with some studies (Merom

et al., 2015) by summing up its 11 items. As suggested

by Helm and Mark (Helm and Mark, 2012), the dichot-

omization of the scale was not necessary for a correla-

tional analysis and could have resulted in a Type I error.

The original form of NEWS-A was used. Social activity

was the main outcome (dependent) variable measured

with an 8-item standard scale previously applied to a

similar population (Asiamah et al., 2020c). This tool is

associated with three descriptive anchors (i.e. not at

all—1; sometimes—2; and always—3) that describe

how often the individual participated in community-

level social activity. It produced a Cronbach’s alpha

a¼ 0.72 in a previous study (Asiamah et al., 2020a,

2020b, 2020c) and a¼0.79 in the current study.

Supplementary Appendix Tables A1 and A2 are showing

items of neighbourhood walkability and social activity,

respectively.

Identification and measurement of confounding
variables

Research to date has shown that the influence of the

built environment on healthy behaviours including so-

cial activity can be affected by demographic characteris-

tics (Asiamah, 2017). Specific potential confounders of

this relationship acknowledged in the literature are age,

gender, education, functional status, household income

and employment status (Asiamah, 2017; Koohsari et al.,

2020; Asiamah et al., 2020c). In this study, therefore,

these individual characteristics were adjusted for.

We drew on an existing approach (Asiamah et al.,

2020c) to measure moderators. ASN was measured as

the number of social network members (i.e. blood rela-

tions, friends and acquaintances) who in the last week:

(i) visited the participant through an active form of

transportation such as walking, cycling or skating; (ii)

was visited by the participant through an active form of

transportation; and/or (iii) accompanied the participant

to walk or participate in any other physical/social activ-

ity in the community for at least 10 min a day. SSN was

the number of blood relations, friends or acquaintances

who compelled or encouraged the individual to sit or en-

gage in other sedentary behaviours for at least 1 h on a

typical day. ASN lost was ASN lost to death or absolute

disability (i.e. blindness, deafness, inability to walk

unaided) after turning 60. Gender (i.e. male—0; fe-

male—1) and employment status (i.e. unemployed ¼ 0;

employed ¼ 1) were measured as dummy categorical

variables. Educational level was measured with the
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number of years of schooling whereas household income

was measured as the individual’s gross household in-

come including the gross income of spouses. Functional

status was measured in line with Sherman and Reuben

(Sherman and Reuben, 1998) as the extent to which the

individual could perform physical tasks unaided. Four

descriptive anchors (i.e. not at all—1; low extent—2;

moderate extent—3; high extent—4) were associated

with this measure.

Ethics and data collection

This study received ethical approval from an institu-

tional ethics committee (No. ACE-03-2019). All

respondents provided informed consent after they were

told their participation in the study was voluntary.

Participants were also made to understand that they

were free to opt-out of the study at any time. Data were

gathered with a self-reported questionnaire of the above

variables. Questionnaires were hand-delivered to partic-

ipants by nurses at the various health facilities after

recruitment. Participants who did not plan to visit the

health facilities after the recruitment process received

questionnaires at home in a stamped envelope through a

private courier. The courier distributed questionnaires

to such participants over 2 weeks (3–15 December

2019). Participants were given a week to complete and

return the questionnaire through the private courier.

After a week, those who did not return their question-

naires were reminded through a phone call to do so.

Data were collected over 3 weeks (16 December 2019 to

10 January 2020). Of the 1200 questionnaires adminis-

tered, 877 were returned. Based on popular recommen-

dations (Roda et al., 2014; Madley-Dowd et al., 2019),

we discarded 13 questionnaires that had at least one

uncompleted scale; hence, 863 questionnaires were

analysed.

Statistical analysis method

The data were analysed using SPSS 25 for Windows.

Before testing the hypotheses, we conducted an

Table 1. Summary statistics and participant characteristics (n¼ 863)

Category Variable Group n (Ma) % (SDa)

Categorical variables Gender Male 448 51.9

Female 415 48.1

Total 863 100

Educational level Basic/secondary 173 20

Diploma 278 32.2

First degree 196 22.7

Master’s degree 130 15.1

PhD or equivalent 86 10

Total 863 100

Household income (¢) <5000 171 19.8

5001–10 000 277 32.1

10 001–15 000 170 19.7

15 001–20 000 149 17.3

Above 20 000 87 10.1

Missing 9 1

Total 863 100

Employment status Not employed 306 35.5

Employed 557 64.5

Total 863 100

Continuous variables Social Activity — 14.86 2.47

Neighbourhood Walkability — 20.75 4.59

ASN — 12.87 4.63

ASN lost — 9.32 4.92

SSN — 3.19 1.95

Age (years) — 64.61 6.02

Physical function — 2.62 1.26

aFor continuous variables.

—, not applicable; ASN, active social network; M, mean; SSN, sedentary social network; SD, standard deviation.

1360 N. Asiamah et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/heapro/article/36/5/1357/6124790 by guest on 15 O

ctober 2021



exploratory analysis to understand the distribution of

the variables and identify missing data and outliers.

Some questionnaires that contained missing items were

not removed or modified because their missing data

were <10% and were randomly distributed (Roda et al.,

2014; Madley-Dowd et al., 2019). Descriptive statistics

(i.e. mean, standard deviation, skewness and kurtosis)

and the Shapiro–Wilk’s test were then computed to as-

sess the distribution of the data. We confirmed satisfac-

tory skewness and kurtosis (skewness ¼ 0.08; kurtosis ¼
1.03) as well as a normal distribution of the dependent

variable (Shapiro–Wilk’s statistic ¼ 0.165; p¼ 0.151). A

sensitivity analysis applied in previous studies (Rothman

and Greenland, 1998; Rezai et al., 2009) was conducted

to screen for the ultimate confounding variables. In this

analysis, univariate regression models were used to esti-

mate crude standardized regression weights (b) repre-

senting: (i) the influence of neighbourhood walkability

on social activity; and (ii) the influences of the con-

founding variables on neighbourhood walkability.

Confounding variables with p�0.25 were kept for stage

2 of the sensitivity analysis. In the second stage, multiple

linear regression models were utilized to compute the

influences (standardized regression coefficients) of

neighbourhood walkability and the remaining con-

founding variables on sedentary behaviour. Any con-

founding variable that led to at least a 10% increase or

decrease in the standardized regression weight or influ-

ence (calculated at Stage 1) of neighbourhood walkabil-

ity on social activity is incorporated into the main

analysis as an ultimate covariate.

We computed dummy variables representing the

interactions between neighbourhood walkability and the

moderating variables in line with the method applied in

some studies (Van Holle et al., 2015; Gärtner and

Hertel, 2020). The resulting interaction terms are NW *

ASN (i.e. the interaction between neighbourhood walk-

ability and ASN), NW * SSN (i.e. the interaction be-

tween neighbourhood walkability and SSN) and NW *

ASNL (i.e. the interaction between neighbourhood

walkability and ASN lost). The type of moderation

tested in this study is pure moderation (Helm and Mark,

2012). Thus, we were interested only in how much the

moderating variables changed the regression weight be-

tween neighbourhood walkability and social activity.

Four HLR models were specified in harmony with rec-

ommendations (Helm and Mark, 2012) to test the hy-

potheses after Pearson’s correlation test was used to

assess bivariate correlations. The first model examined

the influence of neighbourhood walkability on social ac-

tivity to test the first hypothesis. The second, third and

fourth models tested hypotheses 2, 3 and 4, respectively.

For each model, basic assumptions (i.e. independence-

of-errors and multi-collinearity) were made and

assessed. The statistical significance of results was

detected at p<0.05.

FINDINGS

Participant characteristics and sensitivity
analysis

In Table 1, about 52% (n¼ 448) of participants were

men whereas 48% (n¼415) were women. The average

social activity level was about 15 (Mean ¼ 14.86; SD ¼
2.47; minimum ¼ 8; maximum ¼ 27) and the average

neighbourhood walkability score was about 21 (Mean

¼ 20.75; SD ¼ 4.59; minimum ¼ 9; maximum ¼ 44). In

Table 2, the crude regression coefficient of neighbour-

hood walkability on social activity was significant

(b¼ 0.178; t¼5.317; p¼ 0.000). In the first stage, edu-

cation and physical function accounted for p> 0.25 and

were, therefore, removed from the analysis. In the sec-

ond stage, age and employment status were removed

from the analysis as they accounted for <10% of a

change in the crude influence (regression coefficient) of

neighbourhood walkability on social activity. Hence,

only gender and household income were incorporated

into the main analysis as the ultimate confounders

(Tables 3 and 4).

Results from hypotheses testing

In Table 3, there was a positive correlation between

neighbourhood walkability and social activity

(r¼ 0.178; p¼ 0.000; two-tailed). This result indicates

that social activity increases as neighbourhood walkabil-

ity increases. In Table 1 (Model 1), neighbourhood

walkability had a positive influence on social activity

(b¼ 0.18, t¼ 5.2; p¼ 0.000), affirming that social activ-

ity increases as neighbourhood walkability increases. In

the second model, the interaction term NW * ASN had

no significant influence on social activity (b¼0.05,

t¼ 1.46; p>0.05). In Model 3, the interaction term

NW * ASNL had a significant influence on social activ-

ity (b¼0.07, t¼ 2.07; p<0.05). The standardized coef-

ficient (b¼ 0.07) produced by this interaction term was

smaller compared to the influence (coefficient) of neigh-

bourhood walkability on social activity (b¼0.18).

Thus, ASNL had reduced the influence of neighbour-

hood walkability on social activity. In Model 4, the in-

teraction term, NW * SSN, had a positive influence on

social activity (b¼ 0.10, t¼3.05; p<0.05). In this re-

spect, the coefficient of NW * SSN (b¼0.10) was

smaller compared to the coefficient of neighbourhood
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walkability. Like ASN lost, therefore, SSN had reduced

the influence of neighbourhood walkability on social ac-

tivity. For each model, the F-test was significant at

p¼ 0.000, the Durbin–Watson value was �2, and the

tolerance values of the predictors are �0.1. According

to Garson (Garson, 2012), these Durbin–Watson and

tolerance values respectively satisfy the independence-

of-errors and multicollinearity assumptions.

DISCUSSION

This study found a positive influence of neighbourhood

walkability on social activity, which suggests that social

activity in the community increases as neighbourhood

walkability improves. This result supports the first hy-

pothesis (H1) and reinforces the significant role neigh-

bourhood gentrification plays in healthy ageing and the

promotion of ‘ageing in place’ interventions. On the one

hand, this finding backs our adaption of Lawton’s

(Lawton, 1982) P-E theory which implies that the provi-

sion of walkable neighbourhoods is a form of environ-

mental demand (i.e. a positive change in the built

environment) that would encourage the utilization of

walkable factors through social participation.

Additionally, the result is consistent with findings from

various studies (Barnett et al., 2017; Chen et al., 2019;

Table 3. Correlation between neighbourhood walkability, social activity, social network factors and potential covariates

(n¼ 863)

Variables # 1 2 3 4 5 6 7 8 9 10 11

Neighbourhood

walkability

1 1 0.178** �0.077* 0.113** 0.145** 0.156** �0.026 �0.021 �0.219** �0.190** �0.153**

Social activity 2 1 �0.049 �0.009 0.047 0.196** �0.008 0.042 0.061 �0.003 �0.055

ASN 3 1 0.746** 0.585** �0.108** �0.016 �0.105** 0.048 �0.026 0.127**

ASN lost 4 1 0.773** �0.067* �0.105** �0.075* �0.151** �0.205** 0.146**

SSN 5 1 0.036 �0.079* �0.073* �0.108** �0.214** 0.096**

Gender (reference—

female)

6 1 0.035 0.114** �0.078* �0.015 �0.019

Education 7 1 �0.04 0.375** 0.292** 0.127**

Age 8 1 �0.033 �0.096** �0.199**

Household

income (¢)

9 1 0.446** 0.291**

Physical function 10 1 0.224**

ES (reference—

employed)

11 1

ASN, active social networks; SSN, sedentary social networks.

**p<0.001;
*p<0.05.

Table 2. Variables retained and removed in two stages of the sensitivity analysis (n¼ 863)

Predictor Stage 1 Stage 2

b t p Adjusted b Change in b % Change in b

Neighbourhood walkability 0.178 5.317 0.000 — — —

Gender (reference—female) 0.196 5.870 0.000 0.151 �0.027 �15%

Educationa �0.008 �0.228 0.819 — — —

Ageb 0.042 1.207 0.228 0.177 �0.001 �1%

Household income (¢) 0.061 1.794 0.073 0.203 0.025 14%

Physical functiona �0.003 �0.100 0.920 — — —

ES (reference—employed)b �0.055 �1.623 0.105 0.174 �0.004 �2%

Dependent variable for neighbourhood walkability—social activity; Dependent variable for the other predictors—neighbourhood walkability.

—, not applicable or removed in Stage 1; ES, employment status.
aVariable removed at Stage 1.
bVariable removed at Stage 2.

1362 N. Asiamah et al.

D
ow

nloaded from
 https://academ

ic.oup.com
/heapro/article/36/5/1357/6124790 by guest on 15 O

ctober 2021



Hinckson et al., 2017; Chudyk et al., 2017; Christman

et al., 2019) examining the influence of neighbourhood

walkability on active behaviours. For instance, Yun

found in his systematic review that neighbourhood

walkability has a positive influence on walking for recre-

ation and transportation in the community. The system-

atic review of Barnett and colleagues also revealed that

neighbourhood walkability is positively associated with

older adults’ walking and PA in the community. An

analysis of multiple waves of data by Christman and col-

leagues recently showed that walkable factors are posi-

tively associated with walking for recreation and a

purpose in community-dwelling older adults. Given

these supports for our evidence and the dearth of studies

examining the association between neighbourhood

walkability and social activity in developing countries,

this study is an important addition to the literature.

Our data did not support the second hypothesis (H2),

which means that no significant association was found

between NW * ASN and social activity. As such, we had

insufficient evidence to conclude that ASN moderates

the association between neighbourhood walkability and

social activity in the community. This outcome may be

attributed to the opposite influences of ASN on neigh-

bourhood walkability as well as neighbourhood walk-

ability on social activity, which may have cancelled out

in the interaction between neighbourhood walkability

and ANS. It is also possible that the failure of NW*ASN

Table 4. The association between neighbourhood walkability, social activity and social network factors (n¼ 863)

Model Predictor Coefficients 95%

CI

Tolerance Model fit F-test

B SE b(t) R2 Adjusted

R2

Change

in R2

Durbin–

Watson

1a (Constant) 11.83 0.46 (25.67)** 61.81 0.075 0.071 0.004 1.70 22.81**

Neighborhood

Walkability

0.10 0.02 0.18 (5.20)** 60.07 0.93

Gender

(reference—

female)

0.89 0.17 0.18 (5.39)** 60.65 0.98

Household

Income (¢)

0.23 0.07 0.11 (3.38)* 60.26 0.95

2a (Constant) 13.65 0.30 (44.97)** 61.19 0.047 0.044 0.003 1.71 14.10**

NW * ASN 0.00 0.00 0.05 (1.46) 60.00 1.00

Gender

(reference—

female)

1.02 0.17 0.21 (6.13)** 60.66 0.99

Household

Income (¢)

0.16 0.07 0.08 (2.37)* 60.26 0.99

3a (Constant) 13.60 0.28 48 (80)** 61.09 0.05 0.046 0.004 1.71 14.85**

NW * ASNL 0.00 0.00 0.07 (2.07)* 60.00 0.96

Gender (refer-

ence—female)

1.02 0.17 0.21 (6.14)** 60.65 0.99

Household

Income (¢)

0.18 0.07 0.09 (2.67)* 60.26 0.95

4a (Constant) 13.51 0.26 (51.78)** 61.02 0.055 0.052 0.003 1.72 16.60**

NW * SSN 0.01 0.00 0.10 (3.05)* 60.01 0.97

Gender

(reference—

female)

0.99 0.17 0.20 (5.93)** 60.65 0.99

Household

Income (¢)

0.18 0.07 0.09 (2.74)* 60.26 0.97

ASN, Active social networks; SSN, sedentary social networks; SE, standard error (of B); CI, confidence interval; ASNL, active social networks lost; NW, neighbor-

hood walkability.
aSocial activity as outcome variable.
**p<0.001;
*p<0.05.
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to significantly influence social activity was due to the

confounding variables. This view draws on the fact that

ASN has the largest influence on neighbourhood walk-

ability, compared to the other two social capital factors

and, therefore, shows a higher probability of moderating

the primary relationship. Since SSN and ASN lost

significantly moderate the primary relationship, the

non-significance of the influence of NW * ASN on social

activity is attributable to the confounding variables.

Even so, only gender may have affected the foregoing re-

sult because household income is not significantly corre-

lated with ASN (Table 3). Deserving a greater level of

attention is the negative association between ASN and

neighbourhood walkability, which implies that older

adults who lived in more walkable neighbourhoods had

smaller ASN. This result is supported by some research-

ers (Faquinello and Marcon, 2011; Asiamah et al.,

2019; Rawal et al., 2020) who have insinuated that resi-

dents of walkable neighbourhoods, who are typically

wealthy individuals and high-income earners (Van Holle

et al., 2015; Yun, 2019; Rawal et al., 2020), do not par-

ticipate in social activities in their immediate neighbour-

hoods and consequently lack active friends. Rawal and

colleagues added that these individuals feel insecure in

community-level social and physical activities and are,

therefore, unable to make new friends to increase their

ASN.

We further found that the positive influence of neigh-

bourhood walkability on social activity was significantly

reduced by ASN lost and SSN, which suggests that SSN

and ties lost by older adults in old age may have reduced

the level of utilization of walkable neighbourhoods for

social activity. The third and fourth hypotheses of the

study are, thus, supported by our data. This result also

supports our adaptation of the DTA and Asiamah’s

(Asiamah, 2017) recent theoretical review which empha-

sizes the role of physically active social network mem-

bers in the maintenance of social and physical activities

in the neighbourhood. Regarding the DTA, ASN loss

represents a decline in the individual’s social support

and ties that are necessary for community-level social

activity. Physiological limitations associated with the

ageing process and potential trauma from the loss of a

close one in older age can also interact to reduce the uti-

lization of walkable neighbours for social activity. The

DTA and Asiamah agree that SSN can reduce the utiliza-

tion of walkable neighbourhoods in old age because in-

active social ties, coupled with physiological challenges

and a change in life goal that compels older adults to

spend more time indoors with loved ones, can encourage

prolonged sitting and other sedentary behaviours that

reduce social and PA time. Our result is also supported

by some studies (Faquinello and Marcon, 2011; Van

Holle et al., 2016; Stokes, 2020) conducted in different

countries. The study of Faquinello and Marcon

(Faquinello and Marcon, 2011), for instance, indicated

that social isolation in the neighbourhood is more prob-

able in older adults with a larger inactive social network

size or SSN. Stokes also reported that sedentariness and

social disengagement in the community are more likely

to increase in older adults with inactive ties.

Our evidence generally supports the idea that older

adults can better utilize walkable neighbourhoods for

social activity if they maintain support from ASN by

replacing ASN lost to death and disability. While this

study does not necessarily underscore the role of general

social networks in the maintenance of the individual’s

optimal health, it implies that not having enough active

social ties can delimit community-level social and physi-

cal activities. By this deduction, this study sheds light on

key studies (Faquinello and Marcon, 2011; Asiamah et

al., 2020c) advocating a paradigm shift whereby ASN,

rather than general social networks, is seen as the ideal

determinant of social activities in community-dwelling

older adults. This new focus would better benefit

healthy ageing because it would enable older adults to

retain social support for walking and other physical ac-

tivities over time, thereby reducing sedentariness and the

high risk of having more sedentary social ties in old age.

Along this line of reasoning, it is understandable that

community development approaches to healthy ageing

ought to embrace educational programs guiding older

adults to maintain ASN and reduce SSN. In harmony

with the expectations of environmental gerontologists

(Van Holle et al., 2016; Asiamah, 2017; Lee and Tan,

2019; Stokes, 2020), this study shows that the influence

of the built environment on healthy behaviours in older

adults is independent of age-driven social and demo-

graphic factors, a reason why the introduction of more

age-related moderators in future research is imperative.

Strengths and limitations

This study has some strengths. First, it was the first to

examine the moderating influences of ASN, ASN lost

and SSN on the association between neighbourhood

walkability and social activity in older adults living in

the community. By its evidence, a basis for randomized

controlled interventions is developed for investigating

how the effect of neighbourhood walkability on social

activity changes with age-related socio-demographic

variables. Second, this study draws on resilient sensitiv-

ity analysis to adjust for relevant confounding variables

supported by previous studies (Asiamah, 2017;
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Koohsari et al., 2020). Thus, unlike many previous

cross-sectional studies, this study attempted to minimize

confounding and maximize the statistical validity of the

regression weights. We, nonetheless, admit that our

cross-sectional approach could not have established cau-

sation between the variables, a reason why randomized

controlled designs are needed in the future to improve

our findings. Another limitation of the study is our use

of subjective measures, rather than objective measures,

to assess neighbourhood walkability and social activity.

The subjective measures applied may have introduced

response bias.

CONCLUSION

Social activity in the community increases with neigh-

bourhood walkability in community-dwelling older

adults. ASN lost and SSN moderate this relationship in

the sense that they reduce the positive influence of neigh-

bourhood walkability on social activity in the commu-

nity. That is, ASN lost in old age and SSN reduce the

incremental influence of neighbourhood walkability on

social activity. Though ASN did not significantly moder-

ate the relationship between neighbourhood walkability

and social activity, the study shows that older adults

would have to constantly replenish or at least retain

their ASN to sufficiently utilize their neighbourhoods

for social activity.

Supplementary material

Supplementary material is available at Health

Promotion International online.
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Abstract
This study examined built environmental and socio-demographic variables as correlates
of sedentary behaviour in a population of older adults, and attempted to introduce the idea
of measuring sedentary behaviour with two domains, namely ‘partial sedentary behav-
iour’ and ‘absolute sedentary behaviour’. The study’s population was community-
dwelling older adults aged 60 years or more in Accra, Ghana. A self-reported question-
naire was used to gather data from 504 older people. Multiple linear regression analysis
was used to present findings, with all nominal categorical variables incorporated in this
analysis dummy-coded. The overall (third) regression model accounted for a variance of
55.9% and a significant F-test [F (25,454) = 22.99; p < 0.001)]. Gender was positively
associated with sedentary behaviour – the sedentary behaviour of women was 28 min in
excess of that of men. Sedentary behaviour decreased as the social network size and
supporting social network of older people increased. Sedentary behaviour decreased as
availability of spacious road pavements, secure social recreational centres for older
people, and health services in the community increased. The improvement of road safety
conditions at the community level and design of the built environment to support social
integration of older people are major recommendations of this study.
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Introduction

A wealth of research work (Ford and Caspersen 2012; Kodaman et al. 2016; González et al.
2017; Park et al. 2018) has confirmed that sedentary behaviour is associated with the risk of
chronic diseases, including cardiovascular diseases, in older populations. For this reason, the
idea that older people are more likely to develop chronic diseases or exacerbate their chronic
disease conditions as a result of their sedentary behaviour is becoming a dominant theory in the
public health literature. Eschewing sedentary behaviour and regular uptake of recommended
physical activities are the primary ways older people can reduce the risk of chronic diseases
(WHO 2014; Park et al. 2018). As opined by some researchers (Ball et al. 2015; Asiamah
2017) however, opportunities for avoiding sedentary behaviour are not equitably distributed on
a global scale; developing countries have very few of these opportunities.

In his effort to review and adapt some ageing theories, Asiamah (2017) reasoned that the
disengagement theory of ageing (DTA) much more applies to developing countries because
their built environments and socio-demographic conditions limit older people’s social engage-
ment. He illustrates that most people lose more members of their social network to death by the
time they are old in developing countries where mortality rates are higher and life expectancy
lower than the global average. Urban road networks in developing countries are not designed
appropriately for safe and easy social activity. Communities in developing countries also lack
appropriate public recreational and social support systems, including geriatric care homes and
relevant opportunities for volunteering. These and many other factors unfolded by Asiamah
explain why most older people do not have social networks to engage with in developing
countries. These claims are, however, not empirically verified, which is why this study was
carried out.

In Ghana, we frequently see homebound elderly persons who confine their lives to a room
and seldom interact with others. This observation is harmonious with studies (Kodaman et al.
2016; Fonta et al. 2017) that have acknowledged loneliness and physical inactivity as
conditions inherent of older populations in developing countries. Unfortunately, loneliness
and sedentary behaviour, as revealed earlier, are associated with several disease risk factors
and may complicate chronic disease conditions in older populations. Apparently, public health
stakeholders in developing countries need to provide amenities and built environment factors
that support older people to avoid sedentary behaviour and engage in physical activity. We
have observed that these built environment factors are walkable neighbourhood attributes (e.g.
services, sidewalks, sanitation) mentioned by some researchers (Asiamah 2017; Langøien
2017; Aznar et al. 2017). If so, knowledge of the association between these factors and
sedentary behaviour could benefit the planning and execution of the foregoing policy pro-
grams. We admit that some studies (Bibiloni et al. 2012; Langøien 2017) have confirmed some
of these factors as correlates of sedentary behaviour, but no study we are aware of has
considered and incorporated the built environmental factors in line with Asiamah’s (2017)
adaption of the disengagement theory of ageing.

According to the Social Capital Theory of Health (SCToH), friends, workmates, and
peripheral social network members are resources that older people can leverage to keep
socially engaged and active. In line with this theory, having access to more social capital is
an opportunity to avoid sedentary behaviour. Empirical and anecdotal evidence shows that
social network size and social support are potential correlates of sedentary behaviour in any
population of older people (Lynch et al. 2000; Uphoff et al. 2013). To add to the above,
research to date (Bibiloni et al. 2012; O’Donoghue et al. 2016; Aznar et al. 2017), recognises
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personal or demographic variables as some of the main determinants (or correlates) of
sedentary behaviour. The import of our argument so far is that demographic variables, social
capital, and built environmental factors would be the basic determinants of sedentary behav-
iour in older populations. These factors, however, have not been investigated in any individual
study as correlates of sedentary behaviour – they have mostly been studied in parts, which has
not given researchers the opportunity to control for confounding variables and their associated
bias.

Research to date has measured sedentary behaviour as a continuous variable that represents
total time spent in sleeping, reading, driving, resting, and other related behaviours. It is
contended in this study that sedentary behaviours can be put into two domains. The first
dimension, which we refer to as partial sedentary behaviours (PSB), constitutes behaviours
that require relatively frequent movement of some body parts such as the arms, legs and head.
For example, driving and playing of games (e.g. Ludo, oware, etc.) are part of sedentary
behaviour and make use of the arms, head and/or other parts of the body as compared to
sleeping, which belongs to the second dimension of sedentary behaviour we hereby referred to
as absolute sedentary behaviours (ASB). It is, therefore, logical to think that PSB, unlike ASB,
is slightly activity-oriented and would have different impacts on health. This idea is similar to
what motivated the World Health Organisation (WHO) to put physical activities into two main
categories, namely moderate and rigorous physical activities. We are of the view that the said
environmental and socio-demographic factors would predict these two categories of sedentary
behaviour differently. The new idea introduced in this study is, therefore, a possible way to
measure sedentary behaviour with two proxies, namely PSB and ASB.

A way to substantiate the foregoing point is to say that a built environmental factor like
unavailability of suitable road networks in a community or city could discourage social
engagement and increase ASB such as sleeping and viewing of the television. Road safety
is also a built environmental factor that can increase an older individual’s driving frequency
and PSB. Related previous studies (Bibiloni et al. 2012; Langøien 2017) have not taken into
consideration these dynamics and possibilities in measuring sedentary behaviour and might
have, as a result, failed to provide key lessons. This being the case, we are of the view that
assessing the nexus between the built environmental and socio-demographic factors and
sedentary behaviour measured in terms of the aforementioned domains rather than as a single
(indictor) continuous variable can yield deeper insights for policy development and action.
This approach can also motivate researchers to debate towards re-classifying sedentary
behaviours. The above concerns motivated us to reconcile the socio-demographic and built
environmental factors and assess their associations with sedentary behaviour in an older
population. The current study also uniquely measures sedentary behaviour as a variable of
the aforementioned two dimensions and, by so doing, widens the scope of its pieces of
evidence and recommendations for policy action and future research.

Methods

Study Design and Data Collection

This study employed a cross-sectional approach and took place in Accra at the head office of
the Social Security and National Insurance Trust (SSNIT), which administers Ghana’s pension
scheme. This office was chosen as the study setting because it was visited on a daily basis by a
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relatively large number of working and retired older adults; therefore, this study setting
provided access to volunteer participants. Participants of the study were volunteer older people
who visited the foregoing office. The criteria for selection were being aged 60 or more, having
at least a basic educational qualification (which was an indicator of the ability to read and write
in English, the medium in which questionnaires were administered) and being free of all
physical and mental disabilities (e.g. blindness, mental disorders, etc.) that question the ability
of participants to provide accurate and objective responses. A total of 673 older people who
met these criteria volunteered to participate in the study.

Sedentary behaviour is the main outcome variable of the study, which was measured in
accordance with WHO’s GPAQ II (i.e. sedentary behaviour in a typical day) using different
domains borrowed from some recent studies (Teychenne et al. 2015; Van Cauwenberg et al.
2015; Tam-Seto et al. 2016). Table 2 shows domains used to measure PSB (i.e. items 6–11)
and ASB (i.e. items 12–19). Social capital factors were measured in terms of social network
size (i.e. items 9–13 in Table 1) and supporting social network (i.e. item 14 in Table 1).
Gender, education, age, income, retirement status, marital status, chronic disease condition,
and disability status are the personal or demographic factors considered. The built environ-
mental factors were selected from the literature (Asiamah 2017; Aznar et al. 2017; Ikeda et al.
2018), with those not previously considered in any identifiable study but are implied by
Asiamah’s adaptation of the DTA included. These new ones are close friends and relatives
living nearby, care and social homes in the neighbourhood, well-networked roads, secure
tarred highways, and spacious road pavements. Table 1 shows the built-environmental factors
(i.e. items 15–27) and information regarding how these and other variables were measured and
coded. Nominal categorical variables were dummy-coded, with one of the levels of each of
these variables set as the reference in interpreting findings (see Table 4).

This study received approval from the office of SSNIT used, and all participants were made
to sign an informed consent form to confirm their voluntary participation in the study. The
informed consent form gave details about the study’s risks and benefits to respondents and the
community. Questionnaires were delivered in hand to participants at the head office of SSNIT
in Accra over three weeks (March 1–23, 2018). Participants were asked to complete and return
questionnaires instantly. Out of 673 questionnaires administered, 532 were completed and
returned; however, 28 of the questionnaires had at least 10% missing data and were, therefore,
discarded per popular recommendations (Roda et al. 2014; Madley-Dowd et al. 2019).
Therefore, 504 questionnaires were analysed.

Statistical Analysis

Data were analysed using IBM SPSS Statistics, version 22 (IBM Corporation, NY, USA).
Descriptive statistics (i.e. mean, standard deviation, frequency, and percentage) were used to
summarise the data as shown in Table 2. To use multiple linear regression to present findings,
three assumptions were made and met. The first is normality of the data associated with PSB,
ASB and SB Total (i.e. overall sedentary behaviour), which are the main dependent variables
of the study. Based on Asiamah (2016), normality of data of each of these variables was
confirmed at p > .05 in the Shapiro-Wilk’s assessment or test. The other two assumptions
made are the multi-collinearity and independence of errors (autocorrelations) assumptions. Per
Robinson and Schumacker (2009), the multi-collinearity assumption is met for all models with
the criterion tolerance ≥ 0.1 (See Table 4). The autocorrelations assumption is also met as the
Durbin Watson statistic for each model is approximately 2 (Robinson and Schumacker 2009;
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Table 1 Built environment and socio-demographic variables, definitions, and coding scheme

# Variable Abbreviation Operational definition Coding scheme

1 Gender – Sex of the participant Male = 0; female = 1**
2 Education – The highest educational level

attained by the individual
Basic education = 1;

Secondary education = 2;
HND/Diploma = 3; First
degree = 4; Master’s
degree = 5; PhD or
equivalent = 6

3 Age – The age of the individual 55–64 yrs. = 1;
65–74 yrs. = 2;
75–84 yrs. = 3;
85–94 yrs. = 4;
95–104 yrs. = 6; above
104 yrs. = 7

4 Retirement status RS Whether or not the participant
was officially on retirement

On retirement = 0; Not on
retirement = 1**

5 Income – The monthly income of the
participant expressed in
Ghana cedis

0–200 = 1; 201–400 = 2;
401–600 = 3;
601–800 = 4;
801–1000 = 5; Above
1000 = 6

6 Marital status MS Whether or not the individual
was married

Dummy coded across four
levels: single, divorced,
widowed, and married**

7 Chronic Disease Condition CDC Whether or not the participant
had a chronic disease
condition

No chronic disease = 0; Has
chronic disease = 1**

8 Disability – Whether or not the individual
had any form of disability

No disability = 0; Has a
disability = 1**

9 Number of Children NoC The number of children
(biological or adopted) that
the individual had

Not applicable

10 Number of siblings NoS The number of brothers and
sisters the individual had

Not applicable

11 Other blood relations OBR The number of other blood
relations (i.e. father, mother,
uncles, aunties, cousins,
nephews, nieces, etc.) the
individual had

Not applicable

12 Number of dependants NDs The number of individuals one
had been spending his or her
income on in the last 1 year

Not applicable

13 Number of close friends NoCF The number of close friends,
acquaintances, and
workmates the individual had

Not applicable

14 Supporting social network – Number of social network
members who provide social
support when needed

Not applicable

15 Care and social homes CSH Availability of care and social
homes for older people

Not available (1); Hardly
available (2): Always
available (3)

16 Secure social recreational
centres

SSR Availability of secure social
recreational centres for older
people

Not available (1); Hardly
available (2): Always
available (3)

17 Absence of robbery and
violence

ARV Environment void of robbery
and violence

Not available (1); Hardly
available (2): Always
available (3)
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Asiamah 2016). Some questionnaires that contained missing items were not removed or
modified because their missing data were less than 10% and were randomly distributed (Roda
et al. 2014; Madley-Dowd et al. 2019). Pearson’s correlation test was used to assess the
correlation between variables, while multiple linear regression analysis was used to present
findings. Three independent multiple regression models were tested in data analysis. Model 1
examined the association between the independent variables (i.e. built environmental and
socio-demographic variables) and partial sedentary behaviour, while model 2 was used to test
the relationship between the independent variables and absolute sedentary behaviour. The third
or main model examined the association between the independent variables and total sedentary
behaviour, with total sedentary behaviour being the sum of partial and absolute sedentary
behaviours. Values of p < .001 and p < .05 were considered statistically significant.

Findings

In Table 2, the proportions of men (n = 252; percent = 50%) and women (n = 252; percent =
50%) who participated are equal. The proportions of older people who were still working (n =

Table 1 (continued)

# Variable Abbreviation Operational definition Coding scheme

18 Absence of motor crashes
and accidents

AMCA An environment void of motor
accidents and crashes

Not available (1); Hardly
available (2): Always
available (3)

19 Well networked roads WNR Availability of well networked
roads

Not available (1); Hardly
available (2): Always
available (3)

20 Secure tarred highways STR Availability of secure tarred
highways

Not available (1); Hardly
available (2): Always
available (3)

21 Spacious road pavements SRP Availability of spacious road
pavements on which cyclists
and pedestrians can walk

Not available (1); Hardly
available (2): Always
available (3)

22 Volunteering opportunities – Availability of volunteering
opportunities for older people

Not available (1); Hardly
available (2): Always
available (3)

23 Close friends and relatives
nearby

CFN Close friends and relatives
living nearby

Not available (1); Hardly
available (2): Always
available (3)

24 Police services – Availability of police services Not available (1); Hardly
available (2): Always
available (3)

25 Health services – Availability of health services Not available (1); Hardly
available (2): Always
available (3)

26 Fire services – Availability of fire services Not available (1); Hardly
available (2): Always
available (3)

27 Ambulance services – Availability of ambulance
services

Not available (1); Hardly
available (2): Always
available (3)

**Categorical (nominal) variables that were dummy-coded
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Table 2 Summary Statistics for Continuous and Categorical Variables

Variable type Variable Mean Standard
deviation

Continuous
variables

Social network size items
1. Number of children 3.866 1.976
2. Number of siblings 4.701 2.804
3. Other blood relations 10.463 5.523
4. Number of dependants 2.025 1.424
5. Number of close friends and workmates 3.687 2.89
Social network size (Total) 23.893 8.612
Supporting social network 2.542 1.46
Partial sedentary behaviour item
6. Sitting for hobbies e.g. playing of Ludo, oware,

cards
91.169 51.096

7. Sitting while using the phone, computer or internet 117.622 60.805
8. Sitting while doing household tasks 92.5 54.715
9. Sitting while caring for others e.g. babies 124.229 62.754
10. Sitting while eating and drinking 69.313 44.038
11. Driving 152.615 99.824
Total Partial sedentary behaviour (minutes) 497.429 28.135
Absolute sedentary behaviour items
12. Sitting in a car as a passenger 127.725 80.012
13. TV viewing 121.904 49.581
14. Listening to radio or any form of audio when

sitting or lying down
87.546 48.624

15. Sitting while reading 79.815 44.13
16. Sitting while listening to music 93.375 47.482
17. Sitting idle or reclining 66.184 36.24
18. Sleeping during the day 127.564 56.933
19. Lying down during the day 146.625 76.269
Total Absolute sedentary behaviour (minutes) 789.488 76.721
SB Total (minutes) 1286.92 95.484
Built environment items
1. Care and social homes 1.759 0.652
2. Secure social recreational centres 1.795 0.708
3. Absence of robbery and violence 1.964 0.703
4. Absence of motor crashes and accidents 1.976 0.681
5. Well networked roads 2.289 0.754
6. Secure tarred highways 2.193 0.814
7. Spacious road pavements 2.277 0.797
8. Volunteering opportunities 2.205 0.773
9. Close friends and relatives nearby 2.241 0.801
10. Police services 2.482 0.751
11. Health services 2.602 0.694
12. Fire services 2.289 0.815
13. Ambulance services 2.205 0.848

– – – –
Categorical Variable Level n(percent)

Gender Male 252(50%)
Female 252(50%)
Total 504(100%)

Retirement status Not retired 254(50%)
Retired 250(50%)
Total 504(100%)

Marital status Single 125(25%)
Divorced 124(25%)
Widowed 133(26%)
Married 122(24%)
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254; percent = 50%) and retired (n = 250; percent = 50%) are also almost equal. Moreover,
25% (n = 125) of all participants were single or had never married; 25% (n = 124) of all
participants were divorced; 26% (n = 133) of all participants were widowed; and 24% of all
participants were married (n = 122). Social network size (Total) is about 24 people on average
(Mean = 23.89; SD = 8.61), while the average of supporting social network is about three
people (Mean = 2.54; SD = 1.46). The average partial sedentary behaviour is about 497 min or
eight hours (Mean = 497.43; SD = 28.14), whereas the average absolute sedentary behaviour is
about 789 min or 13 h (Mean = 789.49; SD = 76.72). That is, ASB on average is about
292 min (5 h) in excess of PSB. Sedentary behaviour (Total) averages about 1287 min or
21 h (Mean = 1286.92; SD = 95.48).

Table 3 shows the correlations between variables that form the basis of the multiple linear
regression analysis. In this table, values at p < .001 and p < .05 connote a significant correlation
between variables. In Table 4, gender (β = 0.32; t = 7.31; p < .001) and marital status
(widowed) (β = 0.22; t = 4.26; p < .001) are positively associated with partial sedentary be-
haviour. This finding indicates that partial sedentary behaviour was higher among women (as
compared with men) by about 122 min, whereas older adults who were widowed had about
94 min more of sedentary behaviour than those who were married. Retirement status (β =
−0.23; t = −4.58; p < .001) and marital status (i.e. being single) (β = −0.15; t = −3.15; p < .001)
are negatively associated with partial sedentary behaviour. That is, older people who were not
retired (i.e. who were still working) put up about 93 min less of partial sedentary behaviour as
compared to those who were on retirement, and those who had never married put up about
117 min less of PSB as compared to those who were married. In addition, PSB decreases as
education (β = −0.17; t = −2.44; p < .05), age (β = −0.13; t = −2.66; p < .05), social network
size (β = −0.19; t = −4.04; p < .001), supporting social network (β = −0.170; t = −2.05; p
< .05), and availability of secure social recreational centres (SSR) (β = −0.31; t = −3.37;
p < .001), an environment devoid of robbery and corruption (ARV) (β = −0.21; t = −2.34;
p < .05), spacious road pavements (SRP) (β = −0.42; t = −3.26; p < .001), health services (β =
−0.34; t = −5.14; p < .001), and ambulance services (β = −0.43; t = −4.65; p < .001) increase.
On the other hand, PSB increases as availability of care and social homes for older people
(CSH) (β = 0.29; t = 2.93; p < .001), spacious tarred roads (STR) (β = 0.29; t = 3.08; p < .001),
volunteering opportunities (β = 0.38; t = 3.75; p < .001), and police services (β = 0.60; t =
5.76; p < .001) increase.

Table 2 (continued)

Variable type Variable Mean Standard
deviation

Total 504(100%)
Chronic disease condition Has a chronic disease 201(40%)

Do not have a chronic
disease

303(60%)

Total 504(100%)
Disability status Has a disability 178(35%)

Do not have a
disability

326(65%)

Total 504(100%)

Note: Sedentary behaviour indicators are in minutes; SB – sedentary behaviour
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Gender (β =0.10; t = 2.39; p < .05), marital status (i.e. single) (β =0.18; t = 3.91;
p < .001), and disability status (i.e. not having any disability) (β = 0.16; t = 3.88;
p < .001) are positively associated with absolute sedentary behaviour. This finding
implies that women put up about 70 min more of absolute sedentary behaviour as
compared with men, and those who had never married had about 157 min more of
ASB as compared with those who were married. Those who did not have any disability
had about 134 min more of absolute sedentary behaviour than those who had some
disability. Moreover, ASB increases as the formal education (β = 0.19; t = 2.8; p < .05),
age (β = 0.19; t = 4.03; p < .001), availability of care and social homes for older people
(β = 0.78; t = 8.34; p < .001), and volunteering opportunities for older people (β = 0.27;
t = 2.79; p < .05) increase. Gender (β =0.28; t = 7.35; p < .001), marital status (i.e.
widowed) (β =0.13; t = 2.93; p < .001), and disability status (i.e. not having any disabil-
ity) (β = 0.11; t = 2.75; p < .05) are positively associated with total sedentary behaviour.
This evidence suggests that women put up about 165 min more of total sedentary
behaviour as compared with men, and those who were widowed had about 52 min more
of total sedentary behaviour as compared with those who were married. Moreover, older
people who did not have any disability had about 118 min more of total sedentary
behaviour than those who had some disability. Retirement status (i.e. not on retirement)
(β = −0.18; t = −4.07; p < .001) is negatively associated with total sedentary behaviour,
which implies that those who were not on retirement (i.e. older adults who were
working) had about 111 min less total sedentary behaviour compared with older people
who were retired.

Total sedentary behaviour decreases with increases in: older adults’ income (β =
−0.21; t = −3.36; p < .001), social network size (β = −0.13; t = −3.29; p < .001),
supporting social network (β = −0.15; t = −3.73; p < .001), availability of secure and
spacious roads (β = −0.81; t = −10.28; p < .001), an environment devoid of motor crashes
and accidents (AMCA) (β = −0.18; t = −2.51; p < .05), well networked roads (β = −0.19;
t = −2.23; p < .05), spacious road pavements (β = −0.22; t = −2.02; p < .05), health ser-
vices (β = −0.20; t = −3.41; p < .001), and ambulance services (β = −0.36; t = −4.51;
p < .001). Availability of care and social homes for older people (β = 0.75; t = 8.82;
p < .001), volunteering opportunities for older adults (β = 0.44; t = 5.02; p < .001), police
services (β = 0.39; t = 4.35; p < .001), and fire services (β = 0.21; t = 2.86; p < .001) is
positively associated with total sedentary behaviour. In other words, total sedentary
behaviour increases as availability of care and social homes for older people,
volunteering opportunities for older adults, police services, and fire services increases.
Marital status (i.e. divorced), close friends living nearby, and chronic disease condition
(CDC) are the only variables that fail to predict total sedentary behaviour, including its
two domains, PSB and ASB.

Discussion

This study was the first to reconcile demographic variables, social capital factors, and
attributes of the built environment in evaluating sedentary behaviour in an older
population. It is also unique with respect to its concept of partial and absolute
sedentary behaviour. Findings of this study are discussed in the following sections.
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Demographic Variables and Sedentary Behaviour

According to the findings of this study, partial sedentary behaviour decreased with age, while
absolute sedentary behaviour increased with age. With its argument that older people withdraw
from society, less engage in social activity, and hardly utilise social capital to reduce sedentary
time, the DTA could be a perfect explanation of the positive association confirmed between
absolute sedentary behaviour and age. This being so, the activity theory of ageing (ATA) and
continuity theory, which pose a view contrary to the DTA, support the negative relationship
between partial sedentary behaviour and age. Notable is the fact that partial and absolute
sedentary behaviour domains receive opposing influences from age, which is one of the
findings of this study that recognise the two dimensions as different indicators of sedentary
behaviour. The contrast of these influences account for a lack of a significant association
between age and total sedentary behaviour. Failure of this study to confirm the significant
association between total sedentary behaviour and age is met with mixed findings in the
literature – extant literature features positive, negative, and non-significant associations in this
regard (Chastin et al. 2014; Tam-Seto et al. 2016; Shaw et al. 2017).

Gender is positively associated with the two domains of sedentary behaviour as well as total
sedentary behaviour, which means that women had a higher level of sedentary behaviour. This
result contrasts with a few other studies (Van Cauwenberg et al. 2015), but is mostly supported
by studies across the world (Tam-Seto et al. 2016; Huffman and Szafron 2017). Arguably, the
current finding is more acceptable for a developing African country as women, especially
married women, in Ghana and many other parts of Africa are bound to the tradition of staying
at home most of the time to take care of their children and chores. While chores and caregiving
are an opportunity for women to participate in physical activity (Van Cauwenberg et al. 2015),
our result suggests that women in our sample did not perform much of these activities, possibly
because they had house helps and children who helped them with these domestic activities. As
revealed elsewhere (Asiamah and Mensah 2017), the majority of women in African countries
do not undertake paid work and cannot benefit from work-related physical activity, which
further renders women more vulnerable to sedentary behaviour. Per the culture in Ghana,
women with adolescent and teenage children do not carry out enough house chores because it
is the responsibility of children to do all or most of the chores. With this study focusing on
older adults, it is understandable that women who participated had children who helped with
caregiving and domestic chores. In view of these possibilities, older women in African
countries more critically need activity-based volunteering and organised social participation
programs. Advocacies for women empowerment, the representation of women at the work-
place, and the promotion of gender equality in key areas of social life are also the right way
forward.

Income is negatively associated with absolute sedentary behaviour and total sedentary
behaviour. In other words, sedentary behaviour decreases with income. This outcome could
be attributed to the contribution of education to literacy and income. A way to substantiate this
point is to say that highly educated individuals have higher and more sustainable income and
are more likely to know the risks of sedentary behaviour and the need to avoid or reduce it.
This explanation is a reflection of the negative association between education and partial
sedentary behaviour and makes sense of the negative association between retirement status and
partial and total sedentary behaviour. That is to say, older adults who were not retired had less
sedentary behaviour. Confounding these findings, though, is the positive association between
absolute sedentary behaviour and education. This apparent anomaly can be premised around
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the fact that highly educated people can hold public or corporate positions that are mostly
associated with sedentary behaviour. According to Asiamah and Mensah (2017), it is common
in recent years to see business executives spend most of their time in business meetings and
behind the computer. Business executives are often highly educated and are frequently taking
up responsibilities that put them in a state of absolute physical inactivity. With 50% of our
population currently employed, this explanation is likely well-founded.

This study also indicates that having a chronic disease does not have any association with
sedentary behaviour, but disability is positively associated with absolute and total sedentary
behaviour. In other words, those who had no disability had more sedentary behaviour. This
strange outcome can be explained from two perspectives. First, the mobility of those who said
they had a disability was not hindered by any form of physical disability – they could walk and
perform any physical function. If so, their disability could relate to chronic disease conditions
that may currently be encouraging them to participate in physical activity to reduce sedentary
time. This finding is, however, opposed by the majority of previous studies (González et al.
2017; Park et al. 2018; Palmer et al. 2018) that have shown that disability discourages physical
activity and promotes sedentary behaviour.

Social Capital Factors and Sedentary Behaviour

This study found a negative association between social capital size and sedentary behaviour
and, therefore, supports the popular view that physical inactivity decreases as the number of
social network members available to older people increase. This result upholds the basic idea
behind the SCToH, which implies that social networks can serve as a source of support that
translates into positive outcomes, including health. From the point of view of the ATA, this
support is complemented by opportunities to keep social ties that result in social and physical
activity, thereby making it easier for the individual to reduce sedentary time. For example, an
older person who has a large network of friends is likely to participate in group activities such
as walking and activity-based volunteering basically because support, information sharing, and
cohesion exist in the network. With an average of about 24 people within the social network of
older people involved in this study, the foregoing argument is plausible, especially if attention
is given to many previous studies (Birrer-Hardwick, R. and Greenwood, 2017; Flórez et al.
2018) that have confirmed a negative association between sedentary behaviour and social
capital size. Of course, a few studies failed to confirm this association (Flórez et al. 2018), but
empirical findings and anecdotal evidence supporting it are substantial and validate social
network size as a key correlate of physical inactivity in older populations.

What looks more interesting about our findings is the negative relationship confirmed to
exist between sedentary behaviour and supporting social network. This outcome is in congru-
ence with the SCToH that contends that beneficial exchanges between individuals in a social
network include supports for increasing physical activity time and, in effect, reducing seden-
tary time. A facet of these supports could be a social network member accompanying an older
person to the gym or/and giving him or her reminders and encouragements for catching up
with friends in line with some group or individual routine programs (e.g. volunteering and
walking). Needless to say, a social group can hardly be beneficial to individuals in it if it
provides no support. This reasoning touches on the support some studies (Mowen et al. 2007;
Smith et al. 2017; Ory et al. 2018) have for this finding. Ory and colleagues, for example,
observed that the positive impact made by social networks on the health and physical activity
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of older people is founded on social support that is fuelled by reciprocity and trust. From this
perspective, these researchers recognise physical activity as an opportunity to remain active
and reduce sedentary time as much as possible. We admit, however, that not many studies
have confirmed the negative association between supporting social network and sedentary
behaviour, a situation that bolsters the importance of this study.

Our evidence regarding the association between sedentary behaviour and each of social
network size and supporting social network constitutes convincing support for the ATA and
continuity theory, at least with respect to their argument that older people remain physically
active (and therefore reduce sedentary time) by keeping social ties and relishing them in late
life to live a normal and usual life. Our study’s support for these two theories can be deemed
compelling considering the relatively large social network (of about 24 people on average)
being currently kept by our participants; most previous studies conducted in developed
countries and a few conducted in developed countries have reported smaller social networks
for older populations. This result, nonetheless, does not necessarily question the view of some
researchers (Smith et al. 2017; Asiamah 2017) that older people in Ghana and other developing
countries would have a smaller social network size compared to those in developed countries.
This is the case because studies (Birrer-Hardwick and Greenwood 2017; Ho et al. 2018)
conducted in developed countries have reported significantly larger social network sizes. In
addition, some studies (Uphoff et al. 2013; Langøien et al. 2017) carried out in developing
countries have confirmed a rather positive association between sedentary behaviour and social
network size and, therefore, disagree with the current study. These studies, nonetheless,
support Asiamah’s opinion that sedentary behaviour will increase as social network size
increases owing to some unfavourable built environmental conditions (e.g. absence of the
right volunteering opportunities and poor road networks and structure) in developing coun-
tries. By implication, having a large social network does not guarantee that one will utilise
social network members to reduce sedentary time in a developing country such as Ghana as the
nature of the built environment would also influence the ability of older people to make use of
social network members to reduce sedentary time.

The Built Environment and Sedentary Behaviour

This study has confirmed that sedentary behaviour increases with the availability of some built
environmental conditions, namely care and social homes for older people, police services, and
fire services. This finding means that care and social homes, police services, and fire services
available to participating older people rather discouraged physical activity and promote
sedentary behaviour. Harmonious with this result is our observation of how care and social
homes (for the elderly) and public security services operate in Ghana. The few care and social
homes available, for instance, do not engage residents in any social activity program; these
individuals live in absolute isolation and can hardly act beyond eating, taking their bath, and
attending to nature’s call. This view is supported by Asiamah (2017), who pinpointed the lack
of relevant social interventions and programs for promoting social and physical activity among
older people in developing countries. It also explains why sedentary behaviour in this study
increases with the increasing availability of volunteering opportunities. That is, volunteering
opportunities rather encouraged sedentary behaviour in our population and, therefore, did not
represent a good choice to older people. Another possible explanation is that volunteering
opportunities were appropriate for reducing sedentary behaviour but older people did not use
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them adequately to impact their social and physical activity levels. These explanations can
hardly be applied to developed countries, where social and care homes often engage older
people in programs (e.g. activity-based volunteering) and give them the opportunity to increase
social and physical activity and reduce sedentary time (Asiamah 2017; Smith et al. 2017). It is
therefore obvious that developing countries need a different model for operating social and
care homes, and the ideal model is the one that fosters social and physical activities for older
people.

Sedentary behaviour has been found in this study to decrease with the other built environ-
mental factors in line with the reasoning of many researchers (Asiamah 2017; Aznar et al.
2017; Ikeda et al. 2018). Availability of secure tarred roads, road pavements on which
pedestrians can walk and run, well-networked roads, health and ambulance services, and an
environment devoid of motor crashes and accidents is a built environmental factor that can
encourage older people to engage in physical activity to reduce sedentary time. To explain,
spacious road pavements are needed for community dwellers to jog and use the bike, but
people will be discouraged to use the road for physical and social activity if road safety is poor,
as a result of which motor accidents and crashes are frequent. Availability of health and
ambulance services also guarantees people some level of first-aid and medical assistance
against possible accidents in the community, which can be an incentive for social engagement
and activity among older people. In this light, designing the built environment to pave the way
for unhindered social engagement and activity can reduce sedentary time and promote the
health of community members, including older people.

Interestingly, the availability of police and fire services in the community is
positively associated with total sedentary behaviour, which means that sedentary
behaviour increases with the availability of these services in the community. In other
words, the availability of these services rather discourages social activity and conse-
quently increases the sedentary time of older people. We consider this finding a
manifestation of the relatively poor nature of police and fire services in Ghana and
possibly other developing countries. To explain, police services in the community are
not readily accessible to all, especially the poor, as a result of many factors. First of
all, Ghana Police is not well equipped to combat crime and free communities of
violence (Aning 2006; Baffoe and Dako-Gyeke 2013). The responsiveness of the
police to community-level violence and SOS calls leaves much to be desired as a
result. Worst of all, individuals who make time to visit charge offices to report crimes
or seek the services of the police are coerced to pay unofficial fees that are often
referred to as ‘bribe’ (Norman et al. 2017). These and other factors apply to other
security services such as Ghana Fire Service (Addai et al. 2016) and are part of
environmental conditions in developing countries that Asiamah (2017) identifies as
situations that limit older people’s social engagement and physical activity. Of course,
it is rational for older people to live in the safety of their homes when they are not
guaranteed protection from security services, or when accessing security services
requires so much effort and money. In violent communities, the foregoing issues
can increase time spent in sedentary behaviour at home, and staying indoors is a
way to avoid the difficult and expensive task of utilising security services when one
gets into trouble. Finally, the inadequacy of police personnel in Ghana (Addai et al.
2016) can limit access to police services at the community level and, therefore,
explain the positive association between availability of police services and sedentary
behaviour.
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Like the ATA, SCToH and continuity theory, this study’s findings embolden the impor-
tance of social capital factors in the promotion of physical activity and the reduction of
sedentary time. What looks like a gap in the literature that this study’s findings imply is the
failure of these theories to explain the role of the built environment in the utilisation of social
capital by older people and others to remain active rather than inactive. This gap may have
given rise to Asiamah’s (2017) theoretical realignment, but more work is needed to justify and
popularise the role of the built environment in promoting social capital as a determinant of
physical and social activities and health. We are of the view that a poorly developed
environment is as good as an island where older people cannot find any social network
member to relate with. Such an environment can plunge older people deeper into isolation,
much beyond what the DTA asserts. The built environment must indeed be in the right
condition to support the mobility of older populations.

This study, however, is without limitations. Firstly, this study employed a cross-sectional
approach that is not robust against potential confounding variables. Moreover, this approach
does not provide enough information and evidence for a robust comparison between contexts
of developing and developed countries. As such, our study alone cannot be used to conclude
that the arguments of mainstream ageing theories may not apply to developing countries. We
further admit that our inability to use objective measures of sedentary behaviour might have
introduced respondent bias. Given the above limitations, the application of objective measures
and randomized controlled interventions in future studies would be a good addition to our
study.

Conclusion

Gender and marital status are significantly associated with sedentary behaviour and its
two domains. This outcome means that the levels of partial, absolute, and total
sedentary behaviour put up by older adults are not the same for men and women.
Moreover, being single (i.e. never being married) is accompanied with lower seden-
tary behaviour relative to being married and widowed (i.e. losing a mate to death),
which comes with higher partial sedentary behaviour relative to being married. The
two domains of sedentary behaviour and total sedentary behaviour decrease as the
social capital factors, specifically social network size and supporting social network,
increase. All forms of sedentary behaviour also decrease as some built environmental
factors increase, with some of these factors being the availability of spacious and
secure roads, health services, and ambulance services.

Total sedentary behaviour, PSB, and ASB increase as some built environmental
factors increase, with specific examples being the availability of care and social
homes for older people and volunteering opportunities for geriatric adults in the
community. Partial and total sedentary behaviours increase as the availability of police
services increases in the community. Having close friends nearby in the community,
being divorced, and having a chronic disease condition are the only factors that do
not correlate with any type of sedentary behaviour – every other factor is significantly
associated with partial, absolute or total sedentary behaviour in the studied population
of older people. It is concluded in effect that the built environmental factors and most
of the socio-demographic variables are correlates of sedentary behaviour in the chosen
population of older adults in Accra.
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Implications, Recommendations, and Future Research

It has been theorised in some recent studies (Uphoff et al. 2013; Van Cauwenberg et al. 2015;
Asiamah 2017) that older people who are married would exhibit less sedentary behaviour as
compared to those who are not married because they are more likely to have children and other
peripheral social network members (e.g. in-laws) and, as a result, more significantly participate
in social activity. Such geriatric individuals are generally expected to have larger social
networks and leverage social capital to reduce sedentary behaviour or physical inactivity time.
This view is refuted by our findings, which suggest that older people who have never been
married can have a smaller amount of sedentary time. The import of this outcome is that social
groups perceived to have a large number of social network members would not necessarily
utilise their social network to reduce physical inactivity time. In contrast, those without a life
mate or are viewed as not having intimate social network members could have a large number
of social capital outside their immediate families and/or make judicious use of the few
auxiliary social network members they have, particularly if they are aware of how to take
due advantage of social network members to reduce sedentary time. Being single or divorced
presents an opportunity for engaging in multiple romantic or casual relationships that can call
for social activity relating to recreation. In African communities, people who are married are
tied to their marriage vows and avoid or at least reduce their integration with social network
members. Moreover, spouses give up many of their social network members to demonstrate
marital commitment as expected of them and, therefore, become less socially active. These
explanations further substantiate this study’s implication that being married does not neces-
sarily offer an older adult (in a developing African country) a better chance to reduce sedentary
time. They also bring to mind the roles of education, employment, volunteering opportunities,
and social integration programs in promoting physical activity and discouraging sedentary
behaviour.

To explain, formal education is a process that could accord older people (earlier in their
lives) knowledge regarding the importance of social networks and how to utilise them in later
life to avoid sedentary behaviour. Similarly, acquiring the highest possible level of formal
education earlier in life can ground older people in prophylaxis and the habit of making the
most of social capital. Employment is another opportunity to widen one’s social network (by
making close friends and acquaintances at the workplace) into late life and tap into this
network to reduce sedentary behaviour. This opinion is in line with the study of Asiamah
and Mensah (2017), which revealed that employment can offer people the opportunity to
engage in physical activity and reduce sedentary time. With about 50% of older participants in
this study being in employment, this reasoning is worthwhile and could explain why single
older adults in this study had less sedentary behaviour with respect to those who were married.
Volunteering opportunities and social integration programs that are well designed to facilitate
physical activities in older populations could accord older people, including socially disad-
vantaged ones, the opportunity to widen out and automatically expend much of their time on
physical activity, thereby reducing their sedentary time. Irrefutably, older people have a fixed
amount of time in a day to spend on activities and hobbies, and the aforementioned programs
give them the opportunity to reduce the proportion of this time spent on sedentary behaviour
by engaging in social activity.

This study upholds Asiamah’s (2017) adaptation of the DTA and other theories and,
therefore, implies that developing countries must emulate advanced countries by planning
and designing their built environment to support social activity at the community level.
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Developing countries may not have the same financial capacities as developed countries, but
the absence of appropriate environmental structures in developing countries should rather be
ascribed to politician’s lack of interest in auxiliary public health support interventions and a
lack of relevant state policies. To add, the UK’s physical activity program instituted in
partnership with WHO for the period 2016–2025 is one of several national interventions put
in place in the European region to encourage regular participation in physical activity. This and
other programs encourage the government of UK to structure its built environment and
establish community-based social integration programs to support social connectedness and
activity, with older people in mind. We are of the view that the cost of gradually taking up this
and similar programs can easily be borne by developing countries that have the necessary
political will and recognise public health as the foundation of industrial growth.

This study clearly shows that PSB and ASB are unique domains of sedentary behaviour and
are differently associated with the built environmental and socio-demographic factors. More
so, a factor (e.g. gender, availability of health services, etc.) that is positively associated with
one of these dimensions would be negatively or may not be significantly associated with the
other dimension. This finding sheds some light on the path of future research on the topic as it
insinuates that not all sedentary behaviour domains are the same. If some domains (e.g.
driving, playing a game with the arms, etc.) involve the movement of body parts in a manner
that requires, at least, minor energy expenditures, they must be differentiated from others (e.g.
sitting idle and viewing television) that represent a state of absolute inactivity. This differen-
tiation would not only fine-tune the concept of sedentary behaviour and theory but can also
help researchers to understand how the two domains impact health differently and interact with
the built environmental and socio-demographic factors. There is, thus, an urgent need for
future researchers to take this difference into account when planning and designing research on
sedentary behaviour. We admit, however, that our evidence is isolated at the moment and
would need support from future research for the above suggestions to have maximum weight.
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Evidences in the literature uphold social capi-
tal factors, namely social networks and support as a 
buffer against sedentary behaviour. A recent school 
of thought also contends that the built environment 
supports these factors to reduce sedentary behaviour. 
This study examined the role of the built environment 
in the association between the said social capital fac-
tors and sedentary behaviour. Participants of the study 
were 504 volunteer older adults in Accra, Ghana. A 
self-reported questionnaire was used to gather data, 
and structural equation modelling was used to present 
fi ndings through Amos. The structural model through 
which the associations were tested produced a good fi t 
(χ2=231,32; p=0,198). The study confi rmed that the built 
factors are directly and indirectly (via social capital 
factors) associated with sedentary behaviour. «Road 
structure and safety» and «health and paramedical 
services» directly reduced sedentary behaviour, while 
«public security services» was positively associated 
with sedentary behaviour. All the built environmental 
factors, except «care and recreational homes», infl u-
enced sedentary behaviour through the social capital 
factors. We conclude that built environmental factors 
reinforce social capital to reduce sedentary behaviour, 
but this support may also increase sedentary time if 
the built environment is not well structured.

Key words: sedentary behaviour, social capital size, 
social support, built environmental factors

Keeping physically active is a way to reduce sed-
entary behaviour and physical inactivity. That is, 
sedentary time decreases with increasing PA in any 
period. This idea influences programs aimed at en-
couraging PA opportunities for avoiding or reducing 
sedentary behaviour at the individual level and explains 
why maintaining physical activity is as important as the 
avoidance of sedentary behaviour. At the core of public 
health interventions are measures to discourage seden-
tary behaviour in populations, specifically older popu-
lations. These steps include informing older people 

about the value of social networks and guiding them 
to utilise social capital towards their continuous social 
inclusion and activity [3, 9, 15, 20, 27]. This effort 
has been informed by theory (e.g. social capital theory 
of health, continuity theory, and activity theory) and 
studies [8, 15, 22, 23, 27] that have shown that social 
participation reduces sedentary behaviour.

Social networks and their support are key to social 
participation — without social networks and availabil-
ity of support within them, there is little or no incentive 
to be socially inclusive. Even if these social capital fac-
tors (i.e. social networks and support) are available, 
they can only be accessed through the built environ-
ment. So, social networks and support cannot serve 
as opportunities for reducing sedentary time (through 
engagement in regular PA) when a suitable built envi-
ronment is not available. For example, the availability 
of cycling tracks and walking trails in the community 
is a built environmental factor that can promote social 
connectedness, increase PA and as a result decrease 
sedentary time. The allocation and location of public 
services (e.g. police, ambulance, and fire services) 
in the community is also a built environmental fac-
tor that can contribute to social stability and peace, 
thereby encouraging community dwellers to widen out. 
Older populations are potentially frail and are therefore 
much more in need of dwelling places characterised 
by the above and other appropriate built conditions. 
Our thinking is supported by some researchers [3, 5, 
17, 24] who have observed that the said built envi-
ronmental factors present a hallmark for maintaining 
PA, but we have not seen any study focused on the 
assessment of the nexus between sedentary behav-
iour and the built environment, particularly for older 
populations in developing countries. Given that PA 
and sedentary behaviour are independent determinants 
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of health, it is necessary for any argument regarding 
the potential link between sedentary behaviour and the 
built environment to be empirically evidenced to ad-
vance academic debate and make way for the develop-
ment of new public health policies.

Drawing on the discussion so far, it can be con-
tended that the built environment plays a key role in the 
association between the said social capital factors and 
sedentary behaviour. To illustrate, the absence of built 
environmental conditions mentioned above can make 
social network members and support provided by them 
less accessible and, as a consequence, worsen the re-
luctance of older adults to socially engage. From this 
point of view, social capital factors cannot do much 
in discouraging or reducing sedentary behaviour. This 
is true of older adult populations that are characteristi-
cally frail. This study insinuates that the built environ-
ment substantially mediates the influence of social cap-
ital factors on sedentary behaviour. For reasons earlier 
mentioned, increased social capital factors could fail 
to reduce sedentary behaviour in the absence of appro-
priate built environmental conditions. Though our idea 
possibly sounds laudable, its verification is worthwhile, 
as a result of which this study attempts to examine the 
role of relevant built environmental factors in the as-
sociation between social capital factors and sedentary 
behaviour in an older population. This assessment is 
expected to corroborate and justify emerging schools 
of thought that advocate for the design and develop-
ment of the built environment to discourage sedentary 
behaviour in older populations.

Materials and methods

Study design and selection

This study was a correlational design that employed 
a cross-sectional survey method. The study took place 
in Accra at the head office of the Social Security and 
National Insurance Trust (SSNIT), which administers 
Ghana’s pension scheme. This office was chosen as the 
study setting because it was visited on daily basis by 
a relatively large number of working and retired older 
adults, as a result of which using it as the study set-
ting eased access to volunteer participants. Participants 
of the study were volunteer older people who visited the 
office. The criteria for selection were being aged 60 or 
higher, having at least a basic educational qualification 
(which was an indicator of the ability to read and write 
in English, which was the medium in which question-
naires were administered) and being free of all physi-
cal and mental disabilities (e.g. blindness, mental dis-

orders, etc.) that question the ability of participants 
to provide accurate and objective responses. A total 
of 673 older people who met these criteria volunteered 
to participate in the study.

Variables and their operationalisation

Sedentary behaviour is the main outcome vari-
able of the study, which was measured in accordance 
with WHO’s GPAQ II (i.e. sedentary behaviour in a 
typical day) using different domains borrowed from 
some recent studies [19, 25, 26, 28]. Social capi-
tal factors were measured in terms of social network 
size and supporting social network. Gender (i.e. sex 
of the individual), education (i.e. the highest formal 
education attained), age (in years), income (i.e. net 
monthly income in Ghana cedis), and marital status 
(i.e. whether the individual was not married, divorced, 
widowed, or married) are the personal or demographic 
factors adjusted for. The relevant built environmental 
indicators were selected from the literature [3, 5, 17], 
with those not previously considered in any identifiable 
study but are implied by N. Asiamah’s [3] adaptation 
of the DTA included. These new ones are availability 
of care and social homes, well networked roads, se-
cure tarred highways, and spacious road pavements. 
‘Availability of care and social homes’ is part of the 
‘Care and recreational homes (CRHs)’ factor, while 
the other three new variables are indicators of the ‘road 
structure and safety (RSS)’ factor. Demographic 
variables measured as nominal categorical variables 
were dummy coded, with one level of each of these 
variables set as the reference.

Data collection and ethics

This study received approval from the office 
of SSNIT used, and all participants were made to sign 
an informed consent form to confirm their volun-
tary participation in the study. The informed consent 
form gave details about the study’s risks and benefits 
to respondents and the community. Questionnaires 
were delivered in hand to participants at the head office 
of SSNIT in Accra over three weeks (March 1–23, 
2018). Participants were asked to complete and return 
questionnaires instantly. Out of 673 questionnaires 
administered, 532 were completed and returned; how-
ever, 28 of the questionnaires were not usable and 
were discarded. That is, 504 questionnaires were anal-
ysed. As seen in tabl. 1, the average age of participants 
was about 65 years (Mean=64,86; Std. Dev.=11,01) 
and the proportions of male (n=252) and female 
(n=252) participants were equal. Moreover, 25 % 
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(n=125) of all participants were not mar-
ried; 25 % (n=124) were divorced; 26 % 
(n=133) were widowed; and 24 % (n=122) 
were married.

Data analysis method

Data was analysed using IBM SPSS 
Statistics, version 22 (IBM Corporation, 
NY, USA). Descriptive statistics (i.e. mean, 
standard deviation, frequency, and percent-
age) were used to summarise the data. The 
Expectation Maximisation option was ap-
plied to address missing items in the data, 
whereas the z-score approach was employed 
to look for outliers in the data. Data was 
analysed using structural equation modelling 
(SEM), which is robust for the assessment 
of direct and indirect effects simultaneous-
ly. In data analysis, a structural model was 
specified to estimate the direct associations 
of the social capital factors with sedentary be-
haviour as well as their indirect associations 
(with sedentary behaviour) through the built 
environmental factors. The control variables 
were incorporated into the structural model. 
Values of p<0,001 and p<0,05 were con-
sidered statistically significant. Mediation as-
sessment through this model was done in line 
with some studies [12, 24]. Prior to fitting the 
structural model, Pearson’s correlation test 
was used to examine the correlation between 
relevant variables. Multivariate normality 
of data was assumed and confirmed through 
the structural model. In line with procedures 
applied elsewhere [4], multivariate normality 
was confirmed on the basis of each p2 value 
of the Mahalanobis distance test meeting the 
criterion p2>0,05.

Results and discussion

Tabl. 1 shows the correlation between 
variables. In this table, the correlation be-
tween two variables is significant at p<0,05 
and non-significant at p>0,05. For example, 
sedentary behaviour is negatively corre-
lated with social network size (r=–0,261; 
p<0,0001; two-tailed) and supporting so-
cial network (r=–0,284; p<0,0001; two-
tailed) at 1 % significance level. This result 
can be interpreted as a decrease in sedentary 
behaviour when social capital size and so-
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cial support increase. Coefficients in tabl. 2 are based 
on these and other correlations in tabl. 1.

In tabl. 2, social network size and supporting so-
cial network each is negatively associated with seden-
tary behaviour at p<0,0001. It is thus confirmed that 
sedentary behaviour decreases as social network size 
and supporting social network increase. Comparatively, 
supporting social network more strongly reduces sed-
entary behaviour than social network size. Availability 
of CRHs is the only built environmental factor that 
fails to predict sedentary behaviour directly (p>0,05). 
Availability of RSS and HPS is negatively associated 
with sedentary behaviour at p<0,0001, which implies 
that sedentary time decreases as availability of these 
factors increases. PSS is on the other hand positively 
associated with sedentary behaviour at p<0,0001. 
That is, sedentary behaviour increases as availability 
of police and fire services in the community increases. 
Availability of PSS and CRHs is negatively associ-
ated with social network size at p<0,0001, a result 
that indicates that social network size decreases as the 
availability of these built environmental characteristics 
increases.

Availability of RSS and HPS are positively as-
sociated with social network size at p<0,0001 and 
p<0,05 respectively. By implication, social network 
size increases as availability of health and paramedi-
cal services as well as the availability of spacious road 
pavements and safe tarred roads in the community in-
creases. Availability of CRHs fails to predict support-
ing social network, but availability of PSS is positively 
associated with it at p<0,0001. Thus, supporting 
social network increases as availability of public se-
curity services (i.e. fire and police services) increases. 
Interestingly, supporting social network decreases as 
availability of HPS and CRHs increases.

Notably, availability of PSS, RSS and HPS are 
factors whose influence on sedentary behaviour is me-
diated by social network size. In other words, these fac-
tors make both direct and indirect influences on seden-
tary behaviour. The influence of the same set of built 
environmental attributes on sedentary behaviour is 
also mediated by supporting social network. That be-
ing so, availability of CRHs is the only factor that fails 
to influence sedentary behaviour directly and indirect-
ly. Education is positively associated with sedentary 
behaviour at p<0,05, likewise gender and age. This 
finding indicates that sedentary behaviour increases 
with education and age, and females were about 153 
minutes (per day) more sedentary than males. Those 
who were not married were about 110 minutes more 

sedentary in behaviour than those who were married, 
and a cedi increase in income would decrease sedentary 
behaviour by about 56 minutes when the influences 
of the other predictors (of SB) are held off.

This study confirms a significant overlap between 
sedentary behaviour and each of the two social capital 
factors, a result that converges with the thinking that 
social networks and support are resources for social and 
physical activity. Invariably, having more social capital 
could reduce sedentary behaviour because social net-
work members and their support can encourage uptake 
of physical and social activity to a level that appreciably 
reduces sedentary time. This idea is consistent with the 
import of the social capital theory of health and activ-
ity and continuity theories of ageing, which recognise 
physical activity as a way to reduce sedentary time and 
remain healthy. These theories and previous research 
[5, 7, 11, 13] indicate that the avoidance of sedentary 
behaviour through social and physical activity confers 
several health benefits on older people. Interpretations 
of the above theories and empirical evidences [3, 13, 
14], including anecdotal evidences, have appreciated 
the reduction of sedentary behaviour in older popula-
tions as a top responsibility for both individuals and 
public health stakeholders in line with the principle 
of healthy ageing.

The idea that the built environment is a deter-
minant of social participation, physical activity, and 
health is increasingly prominent in the literature, and 
proponents of this school of thought [3, 13, 17] have 
put forth a meaningful rhetoric regarding the capability 
of the built environment to positively influence commu-
nity health and healthy ageing. This study supports this 
school on the basis of the direct association between the 
built environmental factors and sedentary behaviour it 
confirms. Nevertheless, not all built environmental fac-
tors can reduce sedentary behaviour in a developing 
country. In the current study for example, availability 
of public security services is a built environmental fac-
tor that rather increases sedentary behaviour, and there 
are potentially good explanations to this finding. First 
of all, public security services may fail to reduce sed-
entary behaviour and can increase it when they are dif-
ficult to access and are poorly administered. Ghana 
Police, for instance, are not well equipped to combat 
crime and free communities of violence [2, 6]. The re-
sponsiveness of the police to community-level violence 
and SOS calls leaves much to be desired as a result. 
Worst of all, individuals who make time to visit charge 
offices to report crimes or seek the services of the police 
are coerced to pay unofficial fees that are often referred 
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Table 2

The association between built environmental factors, social capital factors, and sedentary behaviour

Dependent variable Path Independent variable
Coeffi cients

Unstandardized 
(B) 95 % CI Beta 

(β)
Std. 

Error t p

Main infl uence
Sedentary behaviour ← Social network size –6,78 ±3,04 –0,20 1,55 –4,38 ***
Sedentary behaviour ← Supporting social network –55,02 ±16,01 –0,26 8,17 –6,73 ***
Sedentary behaviour ← Care and recreational homes –10,31 ±2,88 –0,04 1,47 –1,22 0,224
Sedentary behaviour ← Road structure and safety –21,40 ±7,76 –0,18 3,96 –5,41 ***
Sedentary behaviour ← Health and paramedical services –44,38 ±15,01 –0,19 7,66 –5,79 ***
Sedentary behaviour ← Public security services 61,21 ±15,56 0,27 7,94 7,71 ***
Social network size ← Public security servicesb –2,08 ±0,41 –0,32 0,21 –9,82 ***
Social network size ← Care and recreational homesa –1,37 ±0,47 –0,19 0,24 –5,74 ***
Social network size ← Road structure and safetyb 0,61 ±0,22 0,18 0,11 5,46 ***
Social network size ← Health and paramedical servicesb 0,72 ±0,43 0,11 0,22 3,28 0,001
Supporting social 
network

← Public security servicesb 0,36 ±0,08 0,34 0,04 9,29 ***

Supporting social 
network

← Care and recreational homesa 0,09 ±0,08 0,07 0,04 1,92 0,055

Supporting social 
network

← Road structure and safetyb –0,06 ±0,04 –0,11 0,02 –2,99 0,003

Supporting social 
network

← Health and paramedical servicesb –0,34 ±0,08 –0,31 0,04 –8,25 ***

Covariate infl uence 
Social network size ← Education –3,01 ±0,53 –0,37 0,27 –11,13 ***
Social network size ← Gender (reference = male) 0,01 ±1,25 0,00 0,64 0,01 0,991
Social network size ← Income 1,36 ±0,35 0,25 0,18 7,72 ***
Social network size ← Divorced (reference = married) –1,94 ±1,29 –0,10 0,66 –2,95 0,003
Social network size ← Widowed (reference = married) –7,90 ±2,69 –0,19 1,37 –5,79 ***
Social network size ← Single (reference = married) 1,27 ±1,45 0,06 0,74 1,72 0,086
Social network size ← Age –2,25 ±0,76 –0,19 0,39 –5,84 ***
Sedentary behaviour ← Education 28,88 ±20,36 0,10 10,39 2,78 0,005
Sedentary behaviour ← Gender (reference = male) 153,14 ±43,28 0,23 22,08 6,94 ***
Sedentary behaviour ← Income –55,94 ±12,56 –0,30 6,41 –8,73 ***
Sedentary behaviour ← Age 66,89 ±26,77 0,16 13,66 4,90 ***
Sedentary behaviour ← Divorced (reference = married) –24,33 ±15,31 –0,04 7,81 –1,07 0,286
Sedentary behaviour ← Widowed (reference = married) –33,22 ±8,58 –0,02 4,38 –0,69 0,492
Sedentary behaviour ← Single (reference = married) 110,16 ±19,67 0,14 25,34 4,35 ***
Supporting social 
network

← Education 0,13 ±0,10 0,10 0,05 2,63 0,008

Supporting social 
network

← Gender (reference = male) 0,38 ±0,24 0,12 0,12 3,16 0,002

Supporting social 
network

← Income 0,12 ±0,06 0,14 0,03 3,72 ***

Supporting social 
network

← Age –0,11 ±0,14 –0,06 0,07 –1,50 0,135

Supporting social 
network

← Divorced (reference = married) 0,31 ±0,24 0,09 0,12 2,52 0,012

Supporting social 
network

← Widowed (reference = married) –0,79 ±0,27 –0,21 0,14 –5,79 ***

Supporting social 
network

← Single (reference = married) 0,40 ±0,49 0,06 0,25 1,59 0,112

a Built environmental factor whose infl uence on sedentary behaviour is not mediated by the corresponding social capital factor; b Built environmental 
factor whose infl uence on sedentary behaviour is mediated (at p<0,0001 or p<0,05) by the corresponding social capital factor. Fit Statistics: χ2 =231,32; 
p=0,198; RMSEA =0,032; TLI =0,932; GFI =0,927; *** p<0,0001; CI = confi dence interval.



239

УСПЕХИ ГЕРОНТОЛОГИИ • 2019 • Т. 32 • № 1–2

to as «bribe» [1, 21]. These and other factors apply 
to other security services such as Ghana Fire Service 
[1] and are part of environmental conditions in de-
veloping countries that N. Asiamah [3] identifies as 
situations that limit older people’s social engagement 
and physical activity. Drawing on these arguments, 
this study contends that the built environment can be a 
threat to geriatric health if not appropriately structured 
to facilitate social activity.

The built environmental factors are found 
to be indirectly associated with sedentary behaviour 
through the social capital factors, albeit this indirect 
influence does not wholly reduce physical inactivity 
for reasons mentioned above. This notwithstanding, 
our result reinforces the theorised impact of the physi-
cal environment on healthy behaviour i.e. social and 
physical activity. It is worthwhile to differentiate be-
tween the resulting direct and indirect influences of the 
built environment on sedentary behaviour and their 
respective implications for health promotion. The di-
rect influence implies that the physical environment can 
have a buffering effect on sedentary behaviour inde-
pendent of the social capital factors. This explanation 
can be buttressed from the point of view of loners who 
are often reluctant to widen out or integrate with soci-
ety but make use of community facilities (e.g. gyms 
and cycling trails) to reduce sedentary time by engag-
ing in physical activity. If so, the ecological approach 
to health promotion delineated elsewhere [5, 13, 17] 
should prioritise community infrastructural develop-
ment. Stakeholders, especially politicians, should 
therefore view relevant built environmental factors (i.e. 
those captured in this study) and investment in them 
as community-level attributes that can influence health 
and consequently national wealth. The foregoing in-
direct influences make a portrait of the role of social 
capital in health promotion and uphold the concep-
tion that having more social capital is an opportunity 
to maximise the direct buffering influence of the built 
environment on sedentary behaviour.

In agreement with the disengagement theory of age-
ing (DTA), this study found a positive association be-
tween age and sedentary behaviour. This is to say that 
sedentary behaviour increases with age due to factors 
explained by the DTA such as the withdrawal of old-
er persons from society. This evidence is supported 
by N. Asiamah [3], who in his review of some age-
ing theories, argued that social isolation in older popu-
lations (as posited by the DTA) is more applicable 
to developing countries owing to unavailability of ap-
propriate built environmental factors in the communi-

ties of these countries. This idea and our evidence thus 
refute the continuity and activity theories with which 
the DTA comes to odd. As reasoned by N. Asiamah 
[3], however, this disagreement does not discredit any 
of these ageing theories because their primary inputs 
are justifiable. Invariably, the DTA and ATA have 
been confirmed significantly in research and their dis-
agreement does not necessarily imply that at least one 
of them is not valid. The basis of the conflict between 
them is their failure to explain environmental and psy-
chosocial factors that can influence social isolation and 
activity in older populations. For instance, the DTA is 
blind to the idea that availability of public services and 
suitable conditions for social engagement (e.g. volun-
teering, peace and stability in the community, etc.) 
is an opportunity for older people to maintain social 
ties and remain physically and socially active. On the 
other hand, the ATA, which was propounded in a de-
veloped country (i.e. U. S.), does not consider a lack 
of opportunities in developing countries for older adults 
to remain socially and physically active. By implica-
tion, these theories are weak for ignoring the possible 
impact of the environment on ageing and behaviour at 
old age. As a consequence, their adaptation to develop 
models that are cognizant of the role of the built envi-
ronment in influencing geriatric health and behaviour 
is worthwhile.

Education is positively associated with sedentary 
behaviour, which means that physical inactivity in-
creases with increasing formal education. To explain, 
high education is associated with more employment 
responsibility, which in both developed and developing 
countries decrease physical activity time and increase 
sedentary time [11, 16]. With income being negatively 
associated with sedentary behaviour in this study, it 
could be argued that earning highly is an opportuni-
ty to pay for public services (e.g. gyms, tennis, golf, 
etc.) that contribute to the reduction of sedentary time. 
Along this line of thinking, it is clear that the positive 
influence of education on sedentary behaviour is op-
posed by well-paying employment. Needless to say, 
any employment that pays well demands a high level 
of job commitment from employees who are highly 
educated. It could be insinuated therefore that formal 
education does not always support healthy behaviour 
when it leads to jobs that demand high commitment 
from the individual. Furthermore, being single is found 
to be positively associated with sedentary behaviour. 
In other words, those who were not married had a high-
er sedentary behaviour by about 110 minutes compared 
with those who were married. This result supports the 
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reasoning of N. Asiamah [3] that older people who 
are married have a higher chance of receiving social 
support from peripheral relations like spouses, children, 
in-laws, among others.

Our study illustrates that social capital is indeed a 
resource that older adults can utilize to remain socially 
and physically active into late life, but if not well struc-
tured, the built environment can be a limiting factor 
in the use of social capital to leverage social support. 
Hence, communities that are well-planned and built 
to support social connectedness for all social groups, 
including older people, are the standard for encourag-
ing healthy behaviour (e.g. social and physical activity) 
and play a central role in the community development 
approach to health promotion. In conformity with what 
others [3, 5, 9, 10, 13] have done on this topic there-
fore, it is high time stakeholders saw the subjection 
of healthy ageing to the physical environment, particu-
larly the immediate built environment.

Conclusion

Social network size and supporting social network 
are negatively associated with sedentary behaviour as 
a result of which the study concludes that sedentary 
behaviour reduces as one’s social network size and sup-
port emanating from this network increase. The buffer-
ing influence of the social capital factors on sedentary 
behaviour is however not independent of the built envi-
ronmental factors. That is, social network size decreas-
es as the availability of public security services and care 
and recreational homes (for older people) in the com-
munity increase, which implies that availability of PSS 
and CRHs influence sedentary behaviour through so-
cial capital size. Availability of health and paramedi-
cal services as well as safe roads and spacious road 
pavements in the community also impact sedentary 
behaviour indirectly by increasing social network size. 
Since social network size reduces sedentary behaviour, 
it is apparent that availability of HPS and RSS indi-
rectly decreases sedentary behaviour through it, while 
the other two built environmental factors indirectly 
promote sedentary behaviour among elderly through 
social network size.

Similarly, availability of PSS indirectly reduces 
sedentary behaviour by increasing supporting social 
network, whereas availability of CRHs has no indirect 
influence on sedentary behaviour through support-
ing social network. Availability of RSS and HPS are 
negatively associated with supporting social network 
and therefore indirectly increase sedentary behaviour 
through supporting social network. More interestingly, 

all the built environmental variables, except availabil-
ity of public security services, are directly negatively 
associated with sedentary behaviour. Contrary to this 
result, availability of public security services increases 
sedentary behaviour. It is concluded in effect that the 
built environmental factors directly and indirectly in-
fluence sedentary behaviour in the chosen population 
of older people. Thus, older people have a better op-
portunity to utilise social networks and support to re-
duce sedentary time when the built environment allows 
them to move about freely and safely in their communi-
ties.

Findings of this study imply that social engage-
ment by older people should not only aim at creating 
social networks and increasing their size but should 
also prioritize the elicitation and maintenance of sup-
port within these networks. This approach is rationally 
a way to maximize the degree to which social networks 
increase physical activity and reduces sedentary time. 
It has been opined elsewhere [13, 16, 18] that social 
support abounds more in social networks characterized 
by trust, cohesion, and reciprocity, which are outcomes 
of positive behaviour in the community and within 
social groups. Of course, bad behaviour is destruc-
tive to trust, cohesion and reciprocity and is the literal 
hallmark of negative social capital. This study there-
fore bolsters the importance of older people doing away 
with resentful behaviours and cultivating those that re-
sult in cohesion and trust. Furthermore, trust and reci-
procity grow when altruistic behaviour flourish in social 
networks. For this reason, volunteering and other forms 
of altruistic behaviour in older populations should be 
encouraged at the national and community levels. That 
being so, it is incumbent on stakeholders to provide 
opportunities for older people to contribute to soci-
etal growth in the way of volunteering. For instance, 
older people could be made key facilitators in sporting 
events, research, and election activities in developing 
countries where the social roles of older people more 
quickly diminish.

Not all built environmental factors enable older 
people to increase their social capital and support — 
some decrease both social network size and support. 
This situation is apparently owing to the poor and 
inappropriate nature of some built environmental fac-
tors in Ghana and possibly other developing countries. 
For example, care and recreational homes in Ghana, 
per our result, host and isolate older people from the 
rest of society instead of empowering them to engage 
in social and physical activity. By induction, the built 
environment is not an automatic buffer against seden-
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tary behaviour — it only contributes to social integra-
tion and activity when well-planned and structured. 
An environment that encourages uptake of healthy 
behaviour, including physical activity, is therefore an 
intelligent creation rather than a natural habitat for hu-
mans. Consequently, federal and local governments 
have to see community infrastructural development as 
an opportunity to improve public health, economic de-
velopment of communities, and national wealth.

The built environment’s direct influence on physi-
cal inactivity implies that the availability of its struc-
tures is a requirement for physical activity in older 
populations, regardless of whether or not individuals 
belong to social groups and receive social support. 
For example, individuals who do not have any social 
network to engage with can utilize community facilities 
like gyms and cycling tracks to reduce sedentary time. 
It can be concluded therefore that the built environ-
ment is essential to regular uptake of PA by commu-
nity-dwelling older adults even when treated as an in-
dependent social factor, a fact that highlights the need 
for governments to pursue a community development 
approach to health promotion. Within this paradigm, 
policies should be developed and implemented to max-
imize access to public services and create activity-ori-
ented community road networks.
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СВЯЗЬ МЕЖДУ ФАКТОРАМИ СОЦИАЛЬНОГО ПОЛОЖЕНИЯ И СИДЯЧИМ ПОВЕДЕНИЕМ 
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Ряд исследований признают существенными социальные факторы, такие как социаль-
ные сети, и предостерегают от пассивного (сидячего) образа жизни. Утверждается, что пре-
образованная человеком окружающая среда способствует снижению негативного влияния 
пассивного образа жизни. Изучали роль урбанизированной окружающей среды во взаимосвя-
зи с так называемыми социальными факторами и пассивным образом жизни. Исследование 
было проведено на 504 добровольцах пожилого возраста из Аккре, Гана. Для сбора сведений 
был использован самозаполняемый опросник, а для предоставления данных через систему 
АМОС использовалась структурно-управленческая модель. Структурная модель, с помощью ко-
торый были протестированы эти взаимосвязи, показала хороший результат (χ2=231,32; p=0,198). 
Исследование подтвердило, что урбанизированная окружающая среда как прямо, так и косвен-
но (через социальные факторы) связана с пассивным образом жизни. «Структура безопасности 
на дорогах», «медицинское обслуживание» непосредственно ослабляют последствия пассивно-
го образа жизни, в то время как «служба общественной безопасности» напрямую связана с си-
дячим образом жизни. Все стороны урбанизированной окружающей среды, за исключением «до-
мов отдыха и досуга», так или иначе влияли на пассивный образ жизни посредством социальных 
факторов. Основной вывод работы состоит в том, что урбанизированная окружающая среда спо-
собствует влиянию социальных факторов, снижающих последствия сидячего образа жизни, 
но это обстоятельство может и увеличить время малоподвижного образа жизни, если не бу-
дет четко отрегулированной структуры.

Ключевые слова: малоподвижный образ жизни, размер социального капитала, социальная 
поддержка, факторы урбанизированной окружающей среды
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Physical activity (PA) has been evidenced 
to be associated with self-reported health, but studies 
providing this evidence have failed to incorporate 
some relevant covariates, especially those pertinent 
to an African sample. This study examined the 
association between PA and self-reported health, 
with relevant lifestyle factors, comorbidities, and 
personal characteristics treated as covariates in this 
assessment. The study population was retired and 
working older people aged 60 years or more in Accra, 
Ghana. A total of 686 individuals responded to self-
reported questionnaires. Pearson’s chi-square test and 
binary logistic regression were used to present fi ndings. 
Our data indicated that older adults who participated 
in moderate PA for more than 60 minutes were 7 times 
(OR=7,41; p=0,000) more likely to report good health 
compared with those who were active for less than 30 
minutes. Similarly, those who participated in vigorous 
PA for 60 or more minutes were 5 times (OR=4,52; 
p=0,003) more likely to report good health compared 
with those who were active for less than 30 minutes. 
It is concluded that PA is likely to better enhance self-
reported health when older people avoid sedentary 
behaviour, reduce their frequency of smoking, and 
modify their diet, but our covariate adjustment 
suggests that alcohol intake does not necessarily mar 
self-reported health.

Key words: physical activity, sedentary behaviour, 
lifestyle factors, self-reported health, older adults

Physical activity (PA) is considered a central part 

of prophylactic behaviour, and stakeholders such as 

the World Health Organization (WHO) continue 

to collaborate with governments to encourage individu-

als to regularly engage in it and meet its recommended 

levels [26]. Research to date shows that meeting rec-

ommended PA levels protects the individual against 

cardiovascular disease (e. g. stroke, hypertension, type 

2 diabetes, etc.), depression, neurodegenerative dis-

eases (i.e. dementia, Parkinson’s disease), and other 

morbidities [3, 5, 22, 24]. This fact makes PA not 

just a potent medicine for older populations but also 

a requirement for ageing well. There are however sev-

eral behavioural traits that can counter the beneficial 

impact of PA on the health of older people. Sedentary 

behaviour (SB) is one of them and is generally con-

sidered a new health risk globally [23]. SB is an inde-

pendent determinant of health [14], which means that 

even those who meet recommended PA levels but are 

unable to avoid sedentary behaviour cannot make the 

most of active living. This is why the current interest 

of stakeholders such as WHO and governments is not 

only to encourage people to meet suggested PA levels 

but also to inform them of the risks of sedentary behav-

iour and support them to reduce sedentary time to the 

lowest possible level.

Regular participation in PA by the individual is 

a form of lifestyle modification that many researchers 

recommend [16, 19]. That being the case, efforts made 

by a person daily to reduce sedentary time is an expect-

ed response to health promotion programs and efforts. 

Arguably, lifestyle adjustment in response to health 

promotion efforts is more vital in older populations that 

suffer the most vulnerabilities in society. In developed 

countries, in particular, access to health information 

and facts regarding the role of PA in health promotion 

continue to increase [4], which is facilitating relevant 

lifestyle modifications. Progress being made in this 

vein in developing countries, however, leaves much 

to be desired, owing to a combination of factors includ-

ing poverty and poor access to formal education [1]. 

Yet in line with the opinion of N. Asiamah [2], health-

driven lifestyle adjustment is most crucial in Africa as 

African countries still account for some of the highest 

mortality rates in the world. One of the main issues fac-

ing African countries is that their governments under-

score public health and fail to significantly contribute 

to its promotion [1, 2], a phenomenon that makes older 

people in developing African countries more vulnerable 

to health risk factors (e. g. sedentary behaviour and 

morbidities) than their peers in developed countries. 
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This problem is sometimes a hindrance to individual-

level healthy lifestyle modification, but in this study, 

we try to draw on evidence to suggest ways in which 

older adults in developing countries can modify their 

lifestyles to maintain health without or with little sup-

port from their governments.

It has been reported elsewhere [7, 21, 23] that sed-

entary behaviour, poor eating habits, inadequate social 

networking, smoking, and excessive intake of alcohol 

form the core of older people’s lifestyle in developing 

countries such as Ghana. Older people in these coun-

tries are hesitant to modify these behaviours to enhance 

their health [1, 2], as a consequence of which vulner-

abilities of ageing faced by them are compounded. We 

fear that these behaviours, which have not been cap-

tured as covariates in any identifiable previous study 

in analysing the association between PA, SB, and self-

reported health, may neutralise or at least reduce the 

beneficial impact of PA on the health of older persons. 

Moreover, upon taking a deep look into the literature, 

we realised that no study has examined the PA-self-

reported health relationship and concurrently adjusted 

for the set of covariates considered in this study. As a 

result, previous studies may not have uncovered impli-

cations for health promotion. This study, therefore, at-

tempts to examine the influence of PA on self-reported 

health among older people in the face of these risky 

behaviours to guide individual and collective actions 

towards healthy lifestyle modification. The current 

study is unique and novel in the sense that, unlike re-

lated previous studies [1, 27], it incorporates lifestyle 

factors in assessing the association between PA and 

self-reported health and controls for demographic vari-

ables and comorbidity that are likely to confound the 

primary relationship. This is the first time this relation-

ship is being tested on an African sample, and the cur-

rent study allows us to discover new lessons for health 

promotion.

Materials and methods

This study was a correlational design that em-

ployed a cross-sectional survey method. The study 

setting was the head office of the Social Security and 

National Insurance Trust (SSNIT) in Accra where 

access to eligible older participants was guaranteed. 

Participants were volunteer older people who visited 

the said office in the months of September and October 

2018. The criteria for selecting participants were: (a) 

being aged 60 or higher; (b) having at least a basic 

educational qualification (that was an indicator of the 

ability to read and write in English, which was the me-

dium in which questionnaires were administered); and 

(c) being free of all physical and mental disabilities (e. 

g. blindness, mental disorders, etc.) that questioned 

the ability of participants to provide accurate and ob-

jective responses. Seven-hundred and thirty (730) 

of older adults who met these conditions participated 

in the study. The primary dependent variable was self-

reported health whereas the independent variables (i.e. 

predictors) are shown in tabl. 1. Self-reported health 

was measured as a dichotomous (categorical) variable 

by asking older people to indicate whether their health 

was good or poor. Tabl. 1 shows the independent vari-

ables (including the lifestyle factors) and the control 

variables as well as information regarding their mea-

surement and coding.

This study received approval from the office 

of SSNIT that served as the study setting, and all par-

ticipants were made to sign an informed consent form 

to confirm their voluntary participation in the study. 

The informed consent form used provided details 

about the study’s risks and benefits to respondents and 

society. Questionnaires were delivered in hand to par-

ticipants in the study area between September 3 and 

October 31, 2018. To maximise the response rate, par-

ticipants were made to respond to questionnaires in-

stantly. Out of 730 questionnaires administered, 697 

were completed and returned; however, 11 of the ques-

tionnaires were not usable and were therefore discard-

ed. That is, 686 questionnaires were analysed. Data 

were analysed using IBM SPSS Statistics, version 24 

(IBM Corporation, NY, USA). Descriptive statistics 

(i.e. frequency and percentage) were used to sum-

marise the data. Findings were presented using binary 

logistic regression, but before using this statistic tool, 

Pearson’s chi-square test was used to assess group dif-

ferences concerning self-reported health (tabl. 2). At 

the level of logistic regression, associations were esti-

mated in terms of adjusted Odd Ratios (ORs) given 

the control variables incorporated into the analysis. 

Values of p<0,05 were considered statistically signifi-

cant.

Results and discussion

Tabl. 2 shows the results of the Pearson’s Chi-

square test that examines the relationship between 

self-reported health, PA, lifestyle factors, and control 

variables. In the tabl. 2, 12 % (n=84) of older par-

ticipants said they never engaged in volunteering; 58 % 

(n=399) of the participants said they less often vol-

unteered, and 30 % (n=203) of them indicated they 

often engaged in volunteering. There is a significant as-
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sociation between volunteering and self-reported health 

(χ2=27,02; p=0,000). In addition, 8 % (n=56) 

of all older participants said they engaged in SB at 

all times; 34 % (n=231) of them said they engaged 

in SB most hours of the day; 33 % (n=224) of them 

said they engaged in SB a few hours of the day; and 

26 % (n=176) of them indicated they engaged in SB 

a few minutes in the day. There is a significant associa-

tion between SB and self-reported health (χ2=28,78; 

p=0,000). Moderate (χ2=63,21; p=0,000) and 

vigorous (χ2=37,98; p=0,000) PA are also associ-

ated with self-reported health. Vegetarian status is the 

Table 1

Variable categorisation, defi nition, and coding

№ Factor Indicators Defi nition Coding

1 Dependent variable Self-reported health Whether the individual perceived his 
or her health to be good or poor

poor — 0;
good — 1

2 Independent variables Moderate PA Time spent in moderate physical 
activities such as walking in a 
typical day

<30 minutes — 1;
30–60 minutes — 2;

≥60 — 3

3 Vigorous PA Time spent in vigorous physical 
activities such as running 
in a typical day

<30 minutes — 1;
30–60 minutes — 2;

≥60 — 3

4 Sedentary behaviour Time spent in sedentary situations 
e.g. sleeping, sitting idle, 
viewing TV, etc.

virtually at all times — 1; 
most hours of the day — 2;
a few hours in the day — 3;

a few minutes in the day — 4

5 Cardiovascular disease 
condition (CDC)

Whether the individual had one 
or more cardiovascular diseases or not

none — 1;
one or more CVDs — 2

6 Volunteering Frequency of participation in social 
and community intervention programs 
such as communal labour, advocacy, 
social campaign, research, etc.

never— 1;
less often — 2;
very often — 3

7 Smoking Frequency of smoking none — 1;
a few times a week — 2;
most times a week — 3

8 Alcohol intake How often the individual consumed 
alcohol

none — 1;
a few times a week — 2; 
most times a week — 3

9 Vegetarian Whether the individual was 
a vegetarian or not

no — 1;
yes — 2

10 Meaty food The degree to which the individual 
ate meat or food containing meat

most of the days — 1;
a few of the days — 2;

none — 3

11 Food rich in fruits and 
vegetables

The degree to which the individual 
ate fruits and vegetables or food 
containing them

most of the days — 1;
a few of the days — 2;

none — 3

12 Personal characteristics Gender The sex of the individual male — 1;
female — 2

13 Education The highest education 
of the individual

basic — 1;
secondary — 2;

tertiary — 3

14 Age The age (in years) of the person 60–64 yrs — 1;
≥65 — 2

15 Income The net income (in cedis) 
of the individual 

≤200 — 1;
201–400 — 2;
≥401 — 3

16 Daily spending How much (in cedis) the individual 
spent a day

< Ghc50 — 1;
Ghc50–100 — 2;
≥ Ghc100 — 3

17 Marital status Whether the individual was married 
or not

not married — 1;
married — 2

18 Employment status Whether the individual was employed 
or not

not employed — 1;
employed — 2
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Table 2

Groups differences by self-reported health

Variable Group Total, n (%)
Self-reported health, n (%)

χ2

poor good

Volunteering Never 84 (12,2) 49 (7,1) 35 (5,1) 27,0**

Less often 399 (58,2) 126 (18,4) 273 (39,8)

Very often 203 (29,6) 56 (8,2) 147 (21,4)

Total 686 (100,0)a 231 (33,7)b 455 (66,3)c

Smoking None 455 (66,3) 112 (16,3) 343 (50,0) 49,7**

A few times a week 203 (29,6) 105 (15,3) 98 (14,3)

Most times a week 28 (4,1) 14 (2,0) 14 (2,0)

Alcohol intake None 231 (33,7) 63 (9,2) 168 (24,5) 10,7*

A few times a week 364 (53,1) 126 (18,4) 238 (34,7)

Most times a week 91 (13,3) 42 (6,1) 49 (7,1)

Sedentary 
behaviour

Virtually at all times 56 (8,2) 28 (4,1) 28 (4,1) 28,8**

Most hours of the day 231 (33,7) 98 (14,3) 133 (19,4)

A few hours of the day 224 (32,7) 49 (7,1) 175 (25,5)

A few minutes in the day 175 (25,5) 56 (8,2) 119 (17,3)

Moderate PA 
(minutes/day)

<30 63 (9,2) 49 (7,1) 14 (2,0) 63,2**

30–60 392 (57,1) 105 (15,3) 207 (41,8)

≥60 231 (33,7) 77 (11,2) 154 (22,4)

Vigorous PA 
(minutes/day)

<30 175 (25,5) 91 (13,3) 84 (12,2) 38,0**

30–60 224 (32,7) 70 (10,2) 154 (22,4)

≥60 287 (41,8) 70 (10,2) 217 (31,6)

Vegetarian Not vegetarian 518 (75,5) 175 (25,5) 343 (50,0) 0,01

Vegetarian 168 (24,5) 56 (8,2) 112 (16,3)

Meaty food Most of the days 210 (30,6) 98 (14,3) 112 (16,3) 25,6**

A few of the days 245 (35,7) 77 (11,2) 168 (24,5)

None 231 (33,7) 56 (8,2) 175 (25,5)

Food rich in fruits 
and vegetables

Most of the days 287 (41,8) 56 (8,2) 231 (33,7) 44,8**

A few of the days 372 (54,1) 161 (23,5) 210 (30,6)

None 28 (4,1) 14 (2,0) 14 (2,0)

Gender Male 343 (50,0) 77 (11,2) 266 (38,8) 38,7**

Female 343 (50,0) 154 (22,4) 189 (27,6)

Education Basic 147 (21,4) 42 (6,1) 105 (15,3) 13,9*

Secondary 49 (7,1) 28 (4,1) 21 (3,1)

Tertiary 490 (71,4) 161 (23,5) 329 (48,0)

Age (years) 60–64 511 (74,5) 175 (25,5) 336 (49,0) 0,3

≥65 175 (25,5) 56 (8,2) 119 (17,3)

Income (GHc) ≤200 42 (6,1) 35 (5,1) 7 (1,0) 52,6**

201–400 70 (10,2) 28 (4,1) 42 (6,1)

≥401 574 (83,7) 168 (24,5) 406 (59,2)

Marital status Not married 413 (60,2) 175 (25,5) 238 (34,7) 35,2**

Married 273 (39,8) 56 (8,2) 217 (31,6)

CVD Condition None 287 (41,8) 56 (8,2) 231 (33,7) 44,3**

One or more CVDs 399 (58,2) 175 (25,5) 224 (32,7)

Employment status Not employed 217 (31,6) 105 (15,3) 112 (16,3) 30,8**

Employed 469 (68,4) 126 (18,4) 343 (50,0)

* p<0,05; ** p<0,001; aoverall total that is consistent with all other predictors; bfi rst column total that is consistent with all other predictors; csecond 

column total that is consistent with all other predictors.
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only lifestyle factor that does not relate to self-reported 

health (χ2=0,012; p=0,915). Among the control vari-

ables, only age (in years) is not associated with self-

reported health (χ2=0,295; p=0,587).

In tabl. 3, individuals who had less often volun-

teered were 141 (OR=141,35; p=0,000) times more 

likely to report good health compared with those who 

never volunteered. Similarly, older adults who very 

often volunteered were 14 (OR=14,36; p=0,000) 

times more likely to report good health compared 

with those who never volunteered. Interestingly, old-

er adults who consumed alcohol a few times a week 

were 23 (OR=22,72; p=0,000) times more likely 

to report good health compared with those who did 

not consume alcohol at all, and those who consumed 

alcohol the most times a week were 12 (OR=12,00; 

p=0,000) times more likely to have good health com-

pared with those who did not take alcohol at all. Older 

adults who engaged in SB most hours of the day were 

less likely (OR=0,06; p=0,000) to report good 

health compared with those who were sedentary virtu-

ally at all times, and participants who engaged in SB a 

few hours of the day were 21 (OR=21,16; p=0,000) 

times more likely to report good health compared 

with those who were always sedentary. Older adults 

who participated in moderate PA for between 30 and 

60 minutes were less likely (OR=0,01; p=0,000) 

to report good health compared with those who were 

in PA for less than 30 minutes. However, those who 

participated in moderate PA for more than 60 minutes 

were 7 (OR=7,41; p=0,000) times more likely to re-

port good health compared with those who were active 

for less than 30 minutes. Older adults who partici-

pated in vigorous PA for between 30 and 60 minutes 

were less likely (OR=0,03, p=0,000) to report good 

health compared with those who were in PA for less 

than 30 minutes, and those who participated in vigor-

ous PA for 60 or more minutes were 5 (OR=4,52; 

p=0,003) times more likely to report good health 

compared with those who were active for less than 30 

minutes. It can be seen from tabl. 3 that PA, SB and 

the other lifestyle factors are all associated with self-

reported health after controlling for the demographic 

variables.

In line with previous research conducted 

[12, 13, 25], this study confirms that older adults who 

engaged in 60 or more minutes of moderate and vig-

orous PA are more likely to have good self-reported 

health than those who engaged in PA for less than 30 

minutes. This finding means that participation in mod-

erate and vigorous PA for at least 60 minutes in older 

populations benefit self-reported health. Noteworthy is 

the finding that those who engaged in moderate and 

vigorous PA for between 30 and 60 minutes were less 

likely to report good self-reported health compared 

to those who engaged in PA (moderate and vigorous) 

for less than 30 minutes. It could thus be said that PA 

ultimately contributes to self-reported health if a spe-

cific level of it is achieved. This thinking agrees with the 

principle behind WHO’s [26] physical activity rec-

ommendations for the European region. Individual re-

searchers [8] have reasoned along this line of thought 

and evidenced that PA can only minimise the risk 

of diseases such as cardiovascular diseases when ad-

equate levels of it are met in line with popular recom-

mendations that includes WHO’s [26] guideline. 

A key lesson implied by this study, therefore, is that 

PA is unlikely to positively impact individual health at 

any level. For this reason, health promotion programs 

may not serve their purpose if they fail to stress the 

need for recommended PA levels to be met in practice.

Older adults who engaged in sedentary behaviour 

most hours of the day were less likely to report good 

health compared to those who were sedentary, an out-

come that is supported by many studies in the literature 

[14, 23]. This evidence affirms the need for older adults 

to reduce or at best avoid sedentary behaviour in line 

with the Activity Theory of Aging (ATA), which as-

serts that health can be maintained when older people 

participate in PA and avoid sedentary behaviour. This 

thinking is congruent with the idea behind the continu-

ity theory of ageing (CTA) and thus emphasises the 

need for health promotion programs to encourage up-

take of PA in older populations. Also resulting from 

the current study is the fact that older individuals who 

engaged in SB a few hours of the day were more likely 

to report good health compared to their counterparts 

who engaged in SB at all times. This outcome could 

indicate that a specific level of SB must be reached 

for self-reported health to be adversely affected. Thus, 

as other studies [1, 15] indicate, sedentary behaviour 

is only likely to mar health when it is sufficiently high, 

a reason why good health can be maintained by older 

people who put up minimal sedentary behaviour, meet 

recommended PA levels, engage in volunteering, and 

pursue other healthy behaviours.

This study also confirms that volunteering among 

older adults can support the maintenance of health 

in older populations. This evidence is backed by many 

studies [9, 11], but what makes the current evidence 

unique and possibly novel is the fact that our logistic 

regression model adjusts for potential confounders 

in the form of demographic variables and comorbidi-

ties. It might for this reason interest health promot-



294

N. Asiamah et al.

Table 3

The association between PA, lifestyle factors and self-reported health

Predictor Group OR p
95% CI

lower upper

Volunteering Never(reference) 1 – – –

Less often 141,351 0,000 15,411 1296,466

Very often 14,363 0,000 4,342 47,513

Smoking None (reference) 1 – – –

A few times a week 2,077 0,568 0,169 25,57

Most times a week 0,079 0,050 0,006 1,004

Alcohol intake None(reference) 1 – – –

A few times a week 22,718 0,000 5,68 90,869

Most times a week 11,996 0,000 4,009 35,891

Sedentary behaviour Virtually at all times (reference) 1 – – –

Most hours of the day 0,056 0,000 0,013 0,246

A few hours of the day 21,163 0,000 5,365 83,478

A few minutes in the day 1,41 0,530 0,482 4,127

Moderate PA 
(minutes/day)

<30 (reference) 1 – – –

30–60 0,01 0,000 0,002 0,068

≥60 7,41 0,000 2,791 19,671

Vigorous PA 
(minutes/day)

<30 (reference) 1 – – –

30–60 0,028 0,000 0,009 0,091

≥60 4,523 0,003 1,682 12,163

Vegetarian Not a vegetarian (reference) 1 – – –

Vegetarian 0,558 0,546 0,084 3,715

Meaty food Most of the days (reference) 1 – – –

A few of the days 0,14 0,002 0,040 0,483

None 1,461 0,554 0,417 5,114

Food rich in fruits and 
vegetables

Most of the days (reference) 1 – – –

A few of the days 0,966 0,979 0,071 13,144

None 0,03 0,008 0,002 0,399

Gender Male (reference) 1 – – –

Female 36,282 0,000 11,617 113,313

Education Basic (reference) 1 – – –

Secondary 42,958 0,000 7,766 237,612

Tertiary 5,38 0,060 0,933 31,042

Age (in years) 60–64 (reference) 1 – – –

≥65 0,394 0,068 0,145 1,073

Income (GHc) ≤200 (reference) 1 – – –

201–400 0,000 0,000 0,000 0,001

≥401 0,235 0,057 0,053 1,042

Daily spending (Ghc) <50 (reference) 1 – – –

50–100 116,225 0,000 16,088 839,620

≥100 4,532 0,131 0,638 32,214

Marital status Not married (reference) 1 – – –

Married 0,996 0,993 0,444 2,233

CVD Condition None (reference) 1 – – –

One or more CVDs 21,460 0,000 8,449 54,508

Employment status Not employed (reference) 1 – – –

Employed 0,010 0,000 0,003 0,035

Note. CI = confi dence interval; OR = odd ratio (adjusted); Nagelkerke = 0,761
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ers and researchers to know that volunteering remains 

an opportunity for older people to maintain health 

in the face of key lifestyle factors (PA, diet, smok-

ing, SB, intake of alcohol) and personal characteris-

tics. Particularly in developing countries, volunteering 

in older populations is rare [2], which means that many 

older people in these countries and similar jurisdictions 

are missing out on the opportunities embedded in vol-

unteer or community service. Moreover, while research 

has repeatedly confirmed volunteering as a predictor 

of health [11], health promotion programs have hardly 

advocated for it and brought it to the notice of older 

adults as a vital way to maintain PA and health. This 

observation challenges stakeholders to intensify and 

formalise their campaigns for regular volunteering 

in older populations, bearing in mind the amazing eco-

nomic benefits that volunteering yields [9, 18].

What seems to be a surprising outcome of the 

study is that older people are more likely to report hav-

ing good health when their frequency of alcohol intake 

increases. This evidence stands in opposition to studies 

[1, 17] that have confirmed that intake of alcohol in-

creases the risk of disease and can lead to poor health. 

Even so, it must be borne in mind that some alco-

holic drinks have properties that protect against can-

cer and cardiovascular diseases to which older people 

are most vulnerable [17]. From this point of view, our 

finding connotes that older people must consume al-

coholic beverages only endorsed by relevant authori-

ties (i. e. dieticians, food and drugs authorities, etc.) 

to support and maintain good health. While the above 

explanations may be plausible, we are more inclined 

to attribute the foregoing evidence to the presence 

of covariates in the regression model. This is to say 

that the excessive consumption of alcohol may remain 

a health hazard, but this behaviour can benefit self-

reported health if accompanied with health-seeking 

behaviour (e. g. PA, healthy eating, volunteering) and 

appropriate personal conditions (e. g. having enough 

income). This perspective bolsters the role of lifestyle 

adjustment in healthy ageing and should encourage 

future researchers to incorporate all relevant covariates 

in their regression model(s) when analysing similar re-

lationships.

This study also indicates that older adults who 

smoked a few times a week were more likely to report 

good health compared to those who never smoked. 

Considering evidence in previous studies and the risk 

of smoking documented in some studies [1, 20], it is 

not agreeable that smoking benefits health even when 

it is not frequent in one’s life. This stance convinces 

us that some health-seeking behaviours like PA and 

volunteering can overcome the adverse impact of occa-

sional smoking on self-reported health. Along this line 

of thinking, older people who smoke occasionally (as 

our evidence suggests) can report having good health. 

These points of ours are corroborated by the fact that 

about 91 % of older people engaged in moderate PA 

for at least 30 minutes a day whereas 75 % of them par-

ticipated in vigorous PA for at least 30 minutes a day. 

We would, therefore, want to point out that healthy 

behaviour can counteract negative lifestyles in favour 

of one’s health, and the ultimate approach to healthy 

ageing is avoiding all negative lifestyles by older people 

to pave way for healthy choices to maximise their im-

pact on health.

Furthermore, the study found no relationship be-

tween vegetarian status and self-reported health, a re-

sult that indicates that living on a vegetarian diet does 

not necessarily contribute to health as other studies 

[6, 7, 10] indicate, but our special adjustment (for co-

variates) in this study could account for the difference 

between the current study and the said previous re-

search. Interestingly though, those who did not eat 

fruits and vegetables at all were less likely to report 

good health compared to those who ate them most 

times of the week. This result supports some studies 

and the theory that eating a vegetarian diet regularly 

can benefit health. It also underscores a lack of associa-

tion between vegetarian status and self-reported health 

as tabl. 3 shows. Living on fruits and vegetables is a life 

course approach to healthy ageing, particularly when 

associated with other health-seeking behaviours like 

regular engagement in PA and volunteering. The cur-

rent study also indicates that older adults who ate meat 

or food containing meat a few days in the week were 

less likely to report good health as compared to those 

who ate meat most days of the week. This result poses 

several implications that are validated by mixed evi-

dence in the literature regarding the relationship be-

tween meat consumption and self-reported health. 

First, older adults ate the type of meat that supports 

health in harmony with the conception of Burkert and 

associates [6] that some types of meat support health 

and meat generally builds the body and contributes 

to health when eaten moderately. It could also be said 

that frequent consumption of meat or meaty diets does 

not necessarily mar health in older populations when 

older adults participate in enough physical activity, 

avoid sedentary behaviour, and put up other health-

supporting behaviours. Given our covariate adjustment, 

our result suggests that frequent consumption of meat 

is not necessarily a health risk and that previous studies 

that have discovered frequent consumption of meat as 
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a health risk did not control for some relevant covari-

ates. This reasoning supports confounding as a threat 

to internal validity and the need for researchers to ad-

just for all potential lurking variables when testing as-

sociations.

As our discussion so far indicates, many of the find-

ings reached in this study support previous research and 

empirical evidence, but some findings are either new 

or rare possibly owing to the presence of a unique set 

of relevant covariates captured in the regression model. 

This point unfolds the novelty of our findings and re-

quires public health correlational designs to incorpo-

rate all potential covariates in analysing the association 

between variables in future. We would want to admit, 

however, that this study is unable to establish causa-

tion between its variables as a correlational design. It 

is therefore believed that future researchers could apply 

longitudinal designs to evaluate the effect of PA and 

relevant lifestyle factors on self-reported health. Like 

some researchers [1, 10, 12], we recommend the use 

of more objective assessments of health, particularly 

in the application of interventional trials.

Conclusion

Older adults who engaged in moderate and vigor-

ous PA for more than 60 minutes a day are more likely 

to have good health compared with those who engaged 

in PA for less than 30 minutes a day. It is therefore 

concluded that daily participation in PA for at least 

60 minutes by older adults is likely to translate into 

good self-reported health. Older people are also likely 

to have good health if they avoid sedentary behav-

iour or reduce their sedentary time as much as pos-

sible. Besides, older people are more likely to report 

to have good health as their frequency of volunteering 

increases. Alcohol intake is associated with good self-

reported health, whereby older adults are more likely 

to report to have good health when they consume alco-

hol a few or several times a week. Older adults who eat 

meat or food containing meat a few times a week were 

less likely to report good health compared with those 

who ate meat or food containing meat several times 

a week. This outcome suggests that the ‘meaty diet’ 

taken by older people benefitted self-reported health. 

Older people who did not take fruits and vegetables 

or food containing them were less likely to report good 

health compared with those who had nothing to do 

with this diet. Hence, regular consumption of fruits 

and vegetables or a diet containing them is beneficial 

for self-reported health.

Recommendations and implications for practice

The highest likelihood that an older individual will 

report having good health lies with both moderate and 

vigorous PA lasting 60 or more hours, whereas those 

who participated in moderate and vigorous PA for less 

than 60 minutes are less likely to report good health 

compared to those who engaged in PA (both moderate 

and vigorous) for less than 30 minutes. This outcome 

connotes that not all levels of PA are beneficial to the 

individual for maintaining health and specific levels 

of moderate and vigorous PA predict self-reported 

health. In other words, older people need to meet spe-

cific levels of PA to maintain health. If so, researchers, 

health promoters, and other stakeholders would have 

to modify their viral campaigns for participation in PA 

in the general and older populations by stressing the 

need for individuals and groups to meet recommended 

PA levels. In this respect, health promotion programs 

and advocacy must not only encourage older people 

to remain active but must also stress the need for peo-

ple to regularly (daily) engage in PA and meet PA 

levels recommended (e.g. WHO recommendations).

This study further implies that community par-

ticipation in the way of volunteering is an opportuni-

ty for older people to maintain social ties and health. 

Unfortunately, older people in developing coun-

tries do not have the opportunity to volunteer frequent-

ly for reasons relating to the inappropriateness of their 

built environment and culture [2]. Hence, one way 

to maximise PA in older populations is to create op-

portunities for geriatric volunteering and gear public 

health promotion efforts towards communicating the 

importance and roles of these opportunities and how 

individuals can take advantage of them. To illustrate, 

there are many community and social programs that 

are ideal for older people’s involvement. Community 

sporting events, elections, church programs, conven-

tions, seminars and conferences are avenues for older 

people to play leadership and key roles in the name 

of volunteering. When older people willfully participate 

in these events as facilitators and organisers, they are 

undoubtedly involved in volunteering in an appropriate 

manner that could benefit their PA levels and health. 

Yet, volunteering opportunities need to be created and 

information regarding these opportunities disseminated 

(through health promotion programs) to facilitate older 

adults’ community participation.

Another key connotation of this study is that liv-

ing on a meat-based diet does not necessarily mar 

self-reported health, and depending on a diet made 

of or containing vegetables and fruits does not guaran-
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tee health. It could be deduced that a leafy diet does 

not necessarily contain elements that support health 

and a meaty diet is not always hazardous to health. 

Nevertheless, our evidence may have been driven by 

the presence of control and other variables in the lo-

gistic model. That being the case, it is rational to say 

that a meaty diet could promote health if accompanied 

by healthy lifestyles such as meeting recommended PA 

levels, avoiding SB, and participating in volunteer ac-

tivities. Of course, comorbidities such as CVDs could 

also influence dependence on a meaty diet to mar in-

dividual health. Similarly, negative lifestyles such as 

smoking, SB, and partial or absolute dependence on a 

meaty diet can nullify the desired impact of a leafy/

vegetarian diet on self-reported health. The aforemen-

tioned thoughts indicate the need for zero tolerance 

for negative behaviours (e.g. smoking, SB, etc.) when 

pursuing a healthy and active lifestyle. To reiterate, 

health promoters and researchers must endeavour not 

to only guide older populations to inculcate healthy and 

active living habits but must also unfold the risks asso-

ciated with accompanying healthy behaviours with the 

bad ones. Older people are likely to modify their lives 

appropriately if they know that their efforts to maintain 

health may prove futile if they fail to avoid unhealthy 

behaviour as they try to meet recommended PA levels 

and inculcate other health-seeking behaviours. 

The researchers declared no confl icts of interest.
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ЗАВИСИМОСТЬ ФИЗИЧЕСКОЙ АКТИВНОСТИ И САМООЦЕНКИ ЗДОРОВЬЯ 
У ЛЮДЕЙ ПОЖИЛОГО ВОЗРАСТА: УРОКИ, ВЫТЕКАЮЩИЕ ИЗ ФАКТОРОВ ОБРАЗА ЖИЗНИ
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Доказано, что физическая активность (ФА) связана с самооценкой здоровья, но в исследо-
вания, подтверждающие эти данные, не были включены некоторые существенные независимые 
переменные, особенно те, которые относятся к африканской выборке. В этом исследовании из-
учали связь между ФА и самооценкой здоровья, с соответствующими факторами образа жизни, 
сопутствующими заболеваниями и индивидуальными характеристиками, которые рассматрива-
ли как независимые переменные в ходе данной оценки. В исследование были включены люди, 
которые уже вышли на пенсию, а также те, кто продолжают работать в возрасте 60 лет и старше 
(Аккра, Гана). В общей сложности на анкету-опросник ответили 686 человек. Для представления 
результатов использовали критерии Пирсона и бинарную логистическую регрессию. Наши дан-
ные показали, что люди пожилого возраста, которые занимались умеренной ФА более 60 мин 
за 7 занятий (OR=7,41; р=0,000), с большей вероятностью сообщали о хорошем здоровье по срав-
нению с теми, у которых ФА занимала менее 30 мин. Точно так же, те, кто занимался активной 
ФА в течение 60 мин или более за 5 занятий (OR=4,52; р=0,003), с большей вероятностью сооб-
щали о хорошем здоровье по сравнению с теми, у которых ФА занимала менее 30 мин. Был сде-
лан вывод, что ФА улучшает самооценку здоровья, если люди пожилого возраста стараются 
избегать сидячего образа жизни, снижают частоту курения и изменяют свой рацион питания, 
но наша независимая переменная корректировка предполагает, что употребление алкоголя обя-
зательно ухудшает самооценку здоровья.

Ключевые слова: физическая активность, сидячий образ жизни, факторы образа жизни, 
собственная оценка здоровья, пожилые люди
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Abstract
This study assessed the behavioral outcomes of Coronavirus 2019 (COVID-19) social distancing protocols and their influ-
ences on mental health. An online survey hosted by Survey Monkey was utilized to collect data from residents of three 
Ghanaian cities of Accra, Kumasi and Tamale. A total of 621 surveys were analyzed, with a sensitivity analysis utilized to 
select covariates for the regression model. The average age of participants was about 36 years. Findings indicate that reduced 
physical activity time and a change in sexual activity and smoking frequency are some short-term changes in behavior 
resulting from social isolation during the lockdown. An increase in sedentary behavior had a negative influence on mental 
health. For the most part, changes in behaviors in the short-term were associated with lower mental health scores. The study 
implied that COVID-19 social distancing measures should be implemented alongside public education for discouraging 
unhealthy changes in behaviors.

Keywords COVID-19 · Behavior · Health behavior · Social isolation · Mental health · Ghana

Introduction

Coronavirus 2019 (COVID-19) is a novel virus that was first 
detected in Wuhan City, China (Lewnard and Lo 2020; Lin 
et al. 2020). Over a period of < 5 months (between Decem-
ber 2019 and April 2020), the virus grew from being a local 
epidemic in Wuhan to a fear-inspiring global pandemic. As 
of September 13, 2020, the virus had killed 920,795 out of 

28,787,808 people who tested positive for it (Johns Hopkins 
University 2020), making it one of the world’s deadliest pan-
demics (Lin et al. 2020; Pung et al. 2020). COVID-19 can 
be considered a highly contagious virus not only because 
it has infected thousands of people but also because it has 
taken a relatively short time to spread to most regions of the 
world. Without appropriate measures to contain it therefore, 
COVID-19 could infect a third of the world in a year.
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As the case has been with previous pandemics, the non-
availability of a vaccine has allowed COVID-19 to spread and 
grow into a global pandemic. Since the testing and produc-
tion of a potential vaccine for an infectious disease takes an 
average period of 24 months (Josefsberg and Buckland 2012; 
Anderson et al. 2020), measures to cut the chains of infection 
are the only way to contain COVID-19 in the short-term. One 
of such measures, which is considered the best way to contain 
an epidemic or pandemic in the absence of a vaccine (Lin 
et al. 2020; Pung et al. 2020), is the enforcement of social 
distancing protocols in affected regions. With COVID-19, 
the adoption of this approach is a global shared goal that has 
brought about a complete or partial lockdown of affected 
countries. As demonstrated by China with its lockdown of 
Wuhan, social distancing protocols are the ultimate weapon 
for fighting COVID-19 in the short-term. This notwithstand-
ing, their socio-economic impacts can be dire (Brooks et al. 
2020; Armitage and Nellums 2020). Economic impacts such 
as unemployment, the weakening of the foundation of the 
global economy characterized by the United States (US) and 
China, and a potential collapse of emerging economies, at 
least in the short-term, are frequently reported economic 
consequences of COVID-19 (Anderson et al. 2020; Lewnard 
and Lo 2020). Other consequences that are significant but 
seem underreported (Lewnard and Lo 2020; Armitage and 
Nellums 2020) are social implications such as public health 
decline that exacerbate the above economic losses. Social 
distancing mechanisms, for example, could curtail individ-
ual physical activity (PA) trajectories. It is also possible that 
social distancing will limit access to food and public services, 
especially in developing countries where citizens may be 
unable to afford basic needs such as food if socially isolated.

We argue based on the Fogg behavior model (FBM) pro-
posed by Fogg (2009) that a pandemic such as COVID-19 
and its sudden lockdowns are extreme events that would 
cause fear and panic as people try to cope with them. Per 
the disengagement theory of aging developed by Cumming 
and Henry (1961), anxiety and mental health struggles may 
result from a sudden lockdown because social disengagement 
is a gradual process that would overwhelm people who try to 
achieve it instantly or in the short-term. We are, therefore, of 
the view that social isolation necessitated by a COVID-19-re-
lated lockdown would not only cause fear and panic in the 
short-term but could also lead to anxiety and consequently a 
decline in mental health in the general population. Similarly, 
short-term social isolation can cause major changes in health 
behaviors that can increase the burden of disease and dis-
ability. This argument is corroborated by some researchers 
(Malcolm et al. 2019; Armitage and Nellums 2020) who have 
opined that a decline in mental health is the most likely con-
sequence of social isolation caused by an unexpected event 
such as the outbreak of a disease. If so, stakeholders need to 
understand how significant changes in behaviors and their 

influences on mental health are and roll out suitable programs 
for avoiding or at least reducing public health risks that could 
be predicted by a COVID-19 lockdown. With some predict-
ing the outbreak of a similar epidemic in future (Lewnard and 
Lo 2020; Li and Siegrist 2012) and others seeing the possibil-
ity of COVID-19 spreading for a long time (Li and Siegrist 
2012; Pung et al. 2020), stakeholders need to understand 
changes in behaviors that could result from a lockdown as a 
precursor to designing appropriate programs for discouraging 
unhealthy changes in behaviors.

Possible COVID-19-related changes in behaviors have 
been acknowledged in the literature. The most frequently 
acknowledged changes are reduced PA and increased seden-
tary behavior due to limited access to the built environment 
and community services during the lockdown (Chen et al. 
2020). On the other hand, the ability of exercise service pro-
viders to promptly move exercise classes online in response 
to social distancing measures have been reported (Chen 
et al. 2020; Jakobsson et al. 2020). As such, many individu-
als could exercise at home during the lockdown. Conspiracy 
theories have also indicated that alcohol intake, smoking, 
and the use of some substances (e.g. garlic) can protect the 
individual against COVID-19. Particularly in less educated 
populations, therefore, many individuals may take to sub-
stance use and smoking. Because families including couples 
may spend more time together at home during the lockdown 
(Fisher et al. 2020), sexual activity and domestic violence are 
also likely to increase due to social distancing measures. This 
study aimed to examine these changes and their influences on 
mental health. We understand that the aforesaid changes can 
be affected by demographic and individual characteristics. 
Education and income, for example, are likely to affect one’s 
ability to utilize online exercise classes during the lockdown. 
For this reason, we adjusted for key covariates in testing the 
association between the said behavioral changes and mental 
health. Our choice of mental health as an outcome variable 
draws on commentaries indicating that mental health is the 
aspect of health most likely to be affected in the short-term by 
social distancing protocols (Serafini et al. 2020; Vindegaard 
and Eriksen Benros 2020). Our investigation was based on 
this primary research question: Do changes in behaviors due 
to COVID-19 social distancing measures have a significant 
influence on mental health?

Methods

Design and Approach

This study employed the descriptive correlational approach and 
online surveys targeting the general population. A cross-sectional 
analysis technique was adopted. The exclusive use of an online 
survey was the only way to collect data during the lockdown.
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Population and Selection

As this study was aimed at informing policy decisions for 
a specific region, the setting of this study was three cit-
ies (i.e. Greater Accra, Kumasi, and Tamale) affected by 
a COVID-19 mandatory lockdown in Ghana. The study 
population was individuals of the general population, 
preferably those aged 18 years or more, who were socially 
isolated as they complied with the mandatory lockdown. 
Participants were selected based on four inclusion criteria: 
(1) currently living in any of the cities facing mandatory 
lockdown; (2) having acquired at least a basic education 
instructed in English, the medium in which the survey was 
administered; (3) being in social isolation owing to the 
lockdown; and (4) willingness to participate in the study. 
The use of a powered sample (i.e. a sample determined 
based on a pre-determined statistical power and effect 
size) was not possible in this study for a couple of reasons. 
Firstly, we did not find any existing study that was based on 
our context. Secondly, we could not have used information 
from previous research to calculate a sample size because 
all existing studies applied substantially different methods. 
A deep look into the literature suggested that related web-
based studies had utilized sample sizes ranging between 
n = 32 and n = 4222 to reach credible findings (Merolli 
et al. 2014; Balhara and Verma 2014; Liang et al. 2006). 
Considering our research approach and the geographical 
scope of the study setting, we hoped to achieve a sample 
size between 250 and 700.

Structure of the Online Survey

The survey was developed by the researchers and hosted on 
Survey Monkey, a free survey creation platform that allows 
data sharing and analysis between research team members. 
It was chosen because of the researchers’ ample experi-
ence with it and the fact that it provides user-friendly data 
transfer and analysis tools. The survey was developed from 
scratch, as opposed to using a template, because no existing 
template was suited for our study. The survey comprised 
23 multiple-choice questions and a question introducing 
the mental health measure. The first question included the 
ethics statement and instructions for completing the survey. 
The next two questions (i.e. Q2 and Q3) screened for indi-
viduals who did not meet the inclusion criteria. Questions 
4–8 and 13 captured demographic variables and covariates. 
Changes in behaviors were measured with questions 9–12 
as well as 14–23. Question 24 presented the 9-item mental 
scale measure. The ‘one question per page’ design option 
that comes with the most legible text (Regmi et al. 2017) 
was chosen.

Survey Development, Validation, and Piloting

The survey was developed after the researchers discussed 
with two groups on what could be the ideal measures of 
mental health and changes in behaviors in the context of the 
study. The first group, which included four of the authors, 
was a WhatsApp-based group made up of research fellows 
of a Center of Excellence. Members, through the use of 
text messages and audio recordings, suggested potential 
measures for the study. Over Skype, the researchers then 
consulted with the second group, comprising two psy-
chometricians and a statistician, to agree on an initial list 
of items for the survey. The lead researcher then developed 
a questionnaire of the items proposed. Following this, 10 
copies of the questionnaire in sealed envelopes were sent 
through a private courier to individuals aged 24 years or 
more who had agreed to complete it in the neighborhood of 
the lead researcher. This step was part of the survey piloting 
arrangement. Over 2 days, questionnaires were completed 
and returned by 8 out of the 10 participants through the 
courier. Respondents commented on ambiguities and word-
ing problems associated with the questionnaire. Through a 
voice call, the lead researcher contacted the participants to 
confirm and better understand the issues reported, enabling 
the researchers to further improve the wording of the items. 
A major change made to the instrument was replacing the 
word ‘self-isolation’ with ‘social isolation’ in most of the 
measures. An online survey of the final items (including 
an ethics statement) was then developed and piloted online 
with 10 different participants (WhatsApp = 4; Facebook = 5; 
Twitter = 1). With no issues identified in the second pilot 
study, we sent the survey back to the two psychometricians 
consulted earlier for approval.

Variable Selection and Operationalization

This study focused on possible short-term changes in behav-
iors resulting from COVID-19-related social isolation or 
fears. Changes in smoking frequency, alcohol intake, and 
substance dependence were incorporated into the study 
owing to fake news about the possibility of smoking and 
the dependence on some substances (e.g. garlic, alcohol, 
marijuana) protecting against COVID-19. The other changes 
in behaviors were considered because they could be encour-
aged by social isolation. Table 1 shows a summary of all 
changes in behaviors and their operationalization. As Table 1 
indicates, categorical variables were dummy-coded and one 
of their levels (categories) set as the reference. The table 
also shows underlying health conditions and demographic 
variables that, per existing studies (Sederer 2016; Lund et al. 
2018), can confound the primary relationships of interest. 
Mental health was measured with a 9-item standard scale 
(with descriptive anchors strongly disagree—1; disagree—2; 
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somewhat agree—3; agree—4; and strongly agree—5) from 
Lukat et al. (2016). This tool is a unidimensional scale that 
produced satisfactory psychometric properties (including 
a Cronbach’s α coefficient = 0.93) on a sample represent-
ing the general population. It was preferred to other mental 
health measures because it has been properly validated for 
the general population and is the most holistic mental health 
measure (Lukat et al. 2016). In the current study, it produced 
a satisfactory Cronbach’s α coefficient of 0.82. Scores on 
the mental health measure were generated in harmony with 
the Lukat and colleagues; items were ‘parceled’ by adding 
them up. Appendix Table 5 shows items of the mental health 
measure used.

Data Collection and Ethical Steps

This study received ethical clearance from an institutional 
ethics review committee (# 0012020-ACE) after the research 
protocol and ethical statement were reviewed by the com-
mittee. In agreement with best practices, we ensured that the 
first question of the survey presented the ethical statement 
(Merolli et al. 2014; Balhara and Verma 2014), which means 
that only individuals who agreed to participate voluntarily 
(by ticking ‘Yes’) completed the survey. The ethical state-
ment indicated the purpose and importance of the study as 
well as the risk-free nature of our data collection process. 
The inclusion criteria and instructions for completing the 
survey were also presented as aspects of the ethical state-
ment. We created different versions of the survey that could 
easily be completed on all social media platforms includ-
ing WhatsApp. We published the survey a week after the 
lockdown by sending a link of it to all our contacts using 
WhatsApp and asking them to complete the questionnaire 
and share it with their contacts. Thus, snowball selection 
was applied to distribute the survey. Subsequently, the 
researchers, through their personal accounts, published the 
link on Facebook, Twitter, LinkedIn and other social media 
platforms. The shared link took the participant to a pop-up 
questionnaire that could be completed even with a relatively 
weak internet network. Participants did not have to down-
load the survey before completing it. The survey was distrib-
uted and completed over about 2 weeks (April 4–16, 2020) 
and was closed on April 16, 2020. Its average completion 
time was about 7 min. We programed the survey at Survey 
Monkey to prevent multiple responses from the same partici-
pant. For further research purposes, we designed the survey 
to allow individuals outside the study setting to respond. We 
did not provide incentives for participation.

Statistical Analyses Method

Data in a Microsoft (MS) Excel format were downloaded 
from Survey Monkey. Coding was done in MS Excel and 

the resulting data transported to SPSS version 25 (IBM Inc., 
NY, USA), which was used for data analysis. Descriptive 
statistics (frequency and per cent) were used to summa-
rize the data after five questionnaires with missing items 
were discarded in line with the recommendation of Garson 
(2012). The Shapiro–Wilk’s test was performed to screen 
for outliers and confirm normality of data of mental health 
(Garson 2012). This test on the data confirmed normality 
(p = 0.294) and the absence of outliers. Pearson’s correlation 
test was then used to assess bivariate correlations between 
the variables. A multiple linear regression model was fitted 
to assess the influence of the changes in behaviors on mental 
health, with potential confounding variables adjusted for. 
Before fitting the regression model, a sensitivity analysis 
was conducted to screen for relevant potential confounding 
variables in harmony with the procedure adopted elsewhere 
(Rothman and Greenland 1998; Rezai et al. 2008). In this 
analysis, univariate regression models were used to estimate 
crude coefficients (i.e. standardized and unstandardized 
coefficients and their 95% confidence intervals) indicating 
the influence of the covariates and changes in behaviors 
on mental health. Covariates with p > 0.25 were removed 
and those with p ≤ 0.25 were kept for the second level of 
the sensitivity analysis. At this stage, only chronic disease 
status (CDS) was removed. At the second level, multiple 
linear regression models were fitted to estimate coefficients 
(including their 95% confidence intervals) representing the 
influences of changes in behavior and each of the remain-
ing covariates on mental health. Any covariate that led to a 
10% change (decrease or increase) in the coefficients of the 
behaviors from the first level was kept and incorporated into 
the final regression model (see Table 3) as a covariate. At 
this stage, age and income were removed.

Findings

Response Rate, Demographic Characteristics, 
and Changes in Behaviors

We achieved a survey completion rate of 100%, which means 
all participants (n = 643) completed the survey. After apply-
ing the inclusion criteria, 22 questionnaires were dropped. 
Of the 621 remaining questionnaires analyzed, 55% (n = 342) 
were completed by residents of Accra, 25% (n = 157) by resi-
dents of Kumasi; and 20% (n = 122) by residents of Tamale. 
As Table 2 indicates, about 35% (n = 215) of participants 
were female and 65% (n = 406) were male. About 94% of 
participants (n = 586) had tertiary education, which means 
that most of the sample had a high education. The age of 
participants ranged between 18 and 64 years. Table 2 shows 
some dramatic changes in behaviors. That is, 80% of par-
ticipants lost moderate physical activity time, with over 
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Table 2  Summary statistics 
on covariates and changes in 
behaviors

Category Variable Levels (groups) n Per cent (%)

Demographic vari-
ables and covariates

Gender (N = 621) Female 215 34.6
Male 406 65.4

Educational level (n = 621) Secondary level 35 5.6
Tertiary level 586 94.4

Age (N = 621) 18–24 years 110 17.7
25–34 years 213 34.3
35–44 years 143 23
45–54 years 120 19.3
55–64 years 35 5.6

Income (N = 621) None 105 16.9
< 500 50 8.1
500–1000 115 18.5
> 1000 351 56.5

CDS (N = 621) None 556 89.5
≥ 1 65 10.5

Changes in behavior MPA time lost (N = 621) None 124 20.0
1–30 min 45 7.20
30–59 min 73 11.8
1–3 h 174 28.0
4–6 h 75 12.1
> 6 h 130 20.9

VPA time lost (N = 621) None 184 29.6
1–30 min 65 10.5
30–59 min 144 23.2
1–3 h 158 25.4
4–6 h 35 5.6
> 6 h 35 5.6

Sedentary behavior time added (N = 621) None 114 18.4
1–30 min 35 5.6
30–59 min 49 7.9
1–3 h 153 24.6
4–6 h 150 24.2
> 6 h 120 19.3

Exercising (N = 621) Yes 397 63.9
No 224 36.1

Smoking frequency (N = 621) SF-unchanged 173 27.9
SF-non-smoker 448 72.1

Alcohol intake (N = 621) AI-increased 19 3.1
AI-unchanged 164 26.4
AI-not applicable 438 70.5

Eating frequency (N = 621) EF-decreased 75 12.1
EF-increased 262 42.2
EF-no change 284 45.7

Substance use (N = 621) No 571 91.9
Yes 50 8.1

Sexual activity (N = 621) SA-decreased 125 20.1
SA-increased 77 12.4
SA-no change 419 67.5

Domestic violence increase (n = 621) No 571 91.9
Yes 50 8.1

CDS chronic disease status, MPA moderate physical activity, VPA vigorous physical activity, N total sam-
ple analyzed, n frequency
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50% losing at least 1 h of moderate physical activity time. 
Similarly, more than 50% added at least 1 h to their sed-
entary behavior time. About 64% (n = 397) of participants 
were exercising during the lockdown, whereas there was no 
change in the frequency of smoking for 28% (n = 173) of 
participants who were smokers. The frequency of alcohol 
intake increased for 3% (n = 19) and did not change for 26% 
(n = 164) of participants. The frequency of eating decreased 
for 12% (n = 75) and increased for 42% (n = 262) of partici-
pants. About 8% (n = 50) of participants agreed they used 
substances to protect themselves against COVID-19 and 
faced a higher risk of domestic violence. Sexual activity 
decreased for 20% (n = 125) and increased for 12% (n = 77) 
of participants. Appendix Table 6 shows a distribution of 
average mental health scores across categorical predictors.

The Influences of Changes in Behaviors on Mental 
Health

Table 3 shows some significant correlations at p < 0.001 
and p < 0.05. For example, MPATL and mental health are 
negatively correlated (r = − 0.235; p < 0.001; two-tailed). 
This result connotes that mental health decreases as mod-
erate physical activity time lost increases. Table 4 shows 
regression coefficients resulting from this and other corre-
lation coefficients in Table 3. It can be seen that moderate 
PA time lost makes a significant influence on mental health 
(β = − 0.07; t = − 3.28, p < 0.05), suggesting that mental 
health decreased with an increase in moderate PA time lost. 
Sedentary behavior time added also made a negative influ-
ence on mental health (β = − 0.85; t = − 46.76, p = 0.000). 
The influence of ‘SF-unchanged’ is about 2 times lower 
compared with that of ‘SF-non-smokers’ (B = −  2.05; 
t = −  4.97, p = 0.000), which indicates that the mental 
health of individuals who did not have a change in their 
smoking frequency was lower compared with non-smokers. 
The influence of ‘AI-not applicable’ on mental health is 
about 2 times lower compared with that of ‘AI-increased’ 
(B = − 2.34; t = − 5.76, p = 0.000), implying that individu-
als who did not drink alcohol at all reported lower mental 
health scores compared with those whose frequency of alco-
hol intake decreased. The influence of ‘AI-unchanged’ on 
mental health is about 0.7 times higher compared with that 
of ‘AI-decreased’ (B = 0.695; t = 4.26, p = 0.000), indicating 
that individuals whose frequency of alcohol intake remained 
the same reported larger mental health scores compared 
with those who had a decrease in their frequency of alcohol 
intake. An increase in eating frequency (i.e. EF-increase) 
and a decrease in eating frequency (i.e. EF-decrease) were 
both associated with lower influences on mental health com-
pared with ‘EF-no change’. That is, compared with those 
whose eating frequency remained the same, individuals 
whose eating frequency increased or decreased reported 

lower mental health scores. Those who used substances to 
protect themselves against COVID-19 had better mental 
health compared with those who did not (B = 1.55; t = 3.08, 
p < 0.05). Finally, those with increased sexual activity (i.e. 
SA-increase) had better mental health compared with those 
whose sexual activity level did not change (β = 2.44; t = 5.75, 
p = 0.000). The independence-of-errors and multicollinearity 
assumptions were met based on tolerance ≥ 0.1 (for each pre-
dictor) and Durbin–Watson = 1.65 (for the regression model) 
in Table 4 (Garson 2012).

Discussion

A major change in behavior resulting from COVID-19-re-
lated social isolation is a reduction in physical activity 
and an increase in sedentary behavior time. This outcome 
is consistent with studies (Mata-Lima et al. 2013; Martin 
2015; Armitage and Nellums 2020) that have confirmed or 
reported a decline in PA and an increase in sedentary behav-
ior as a result of social isolation caused by natural events 
including wars, earthquakes, and epidemics. A loss of mod-
erate PA time was further found to make a negative influence 
on mental health, which suggests that mental health reduces 
in the sample as moderate PA time lost increases and seden-
tary behavior time added increases. Supporting this evidence 
is the systematic review of Hoare et al. (2016) indicating 
that mental health reduces with PA and an increase in sed-
entary behavior time. The empirical study of Ellingson et al. 
(2018) conducted in the US also backs our result with its 
evidence that a loss in moderate PA time and an increase in 
sedentariness is negatively associated with mental health in 
young adults. More so, several studies (Walsh 2011; Allen 
et al. 2014; Shim et al. 2014; Lund et al. 2018) reported 
a negative influence of reduced PA or increased sedentary 
behavior on mental health in the general population. Unlike 
previous pieces of evidence however, our result is the first 
linked to social isolation driven by a pandemic. A notewor-
thy connotation of our result is that social distancing meas-
ures should be rolled out with PA promotion programs to 
encourage indoor PA during social isolation. It may thus be 
necessary for governments to intensify PA counseling via 
the media before and during a lockdown. As done in parts 
of the UK (Mytton et al. 2012; Anderson et al. 2020), gyms 
and parks should be considered essential service providers 
and allowed to operate during a lockdown. However, a strict 
observance of social distancing protocols at these PA centers 
is imperative.

Despite the strong force with which conspiracy theorists 
used the social media to promote smoking as a behavior 
that protects against COVID-19 (Li and Siegrist 2012; 
Anderson et al. 2020), this study did not find any change 
in smoking among socially isolated participants. Based on 
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commentaries in the literature (Jones-Jang et al. 2019), we 
argue that this result may be due to the fact that over 94% 
of the sample were highly educated individuals who may 
not yield to unfounded claims. Besides, smokers whose fre-
quency of smoking did not change reported lower mental 
health scores than their colleagues who never smoked. This 
finding endorses previous studies that have found a negative 
relationship between smoking and mental health (Lawrence 
et al. 2009; Walsh 2011; Allen et al. 2014; Shim et al. 2014; 
Lund et al. 2018). Coupled with other distressing conditions 
caused by social distancing during the spread of COVID-19, 
our result may be an indicator of an intensified consequence 
of smoking. In any case, campaigns discouraging smoking 
and related behaviors during a lockdown ought to be intensi-
fied. Since the primary weapon for fighting many infectious 

diseases such as COVID-19 is the individual’s immunity, 
behaviors such as smoking that have the tendency of weak-
ening or disabling the immune system (Lawrence et al. 2009; 
Lund et al. 2018) must be eschewed at the individual level. 
For this reason, there is no alternative to conscientizing 
smokers regarding the health risks of smoking, particularly 
for those socially isolated.

A key change in behavior associated with COVID-19-re-
lated social isolation is a decrease and increase in the fre-
quency of alcohol intake. Interestingly, those who did not 
drink alcohol at all reported smaller mental health scores 
compared to those who maintained their frequency of alco-
hol intake. This outcome tends to support previous empiri-
cal studies (German and Walzem 2000; Kaplan et al. 2000; 
Chiva-Blanch and Badimon 2020) confirming a positive 

Table 4  The association 
between mental health, changes 
in health behaviors, and 
covariates (N = 621)

B unstandardized coefficient, β standardized coefficient, CI confidence interval, S.E. standard error (of B), 
SBTA sedentary behavior time added, MPATL moderate physical activity time lost, VPATL vigorous physi-
cal activity time lost, SF smoking frequency, AI alcohol intake, EF eating frequency, SA sexual activity, 
DVI domestic violence increase
a Dummy variable for smoking frequency with ‘SF-non-smoker’ as reference
b Dummy variable for alcohol intake with ‘AI-decreased’ as reference
c Dummy variable for eating frequency with ‘EF-no change’ as reference
d Dummy variable for sexual activity with ‘SA-no change’ as reference
**p < 0.001; *p < 0.05

Variables Coefficients 95% CI Tolerance

B S.E. β t

Main influences
(Constant) 42.526 1.755 – 24.228** ± 6.894 –
MPATL − 0.297 0.091 − 0.072 − 3.279* ± 0.356 0.603
VPATL 0.072 0.111 0.015 0.65 ± 0.437 0.545
SBTA − 3.593 0.077 − 0.853 − 46.755** ± 0.302 0.868
Exercising (ref.—yes) − 0.151 0.279 − 0.010 − 0.543 ± 1.095 0.847
 SF-unchangeda − 2.045 0.412 − 0.125 − 4.965** ± 1.617 0.453
 AI-not  applicableb − 2.341 0.407 − 0.147 − 5.756** ± 1.598 0.441
 AI-unchangedb 0.695 0.163 0.086 4.257** ± 0.641 0.709
 EF-increasec − 0.747 0.300 − 0.051 − 2.484* ± 1.181 0.688
 EF-decreasec − 0.987 0.418 − 0.044 − 2.361* ± 1.642 0.817

Substance use (ref.—no) 1.545 0.502 0.058 3.080* ± 1.970 0.814
 SA-increased 2.441 0.425 0.111 5.749** ± 1.668 0.774
 SA-decreased 0.186 0.340 0.010 0.548 ± 1.334 0.818

DVI (ref.—no) 0.058 0.514 0.002 0.114 ± 2.019 0.774
Covariate influences
Gender (ref.—female) 1.015 0.286 0.067 3.545** ± 1.125 0.816
Education 1.282 0.552 0.041 2.323* ± 2.167 0.936
Model fit
R2 0.825
Adjusted  R2 0.821
R2 change 0.004
Durbin–Watson 1.646
F 178.54**
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influence of moderate alcohol intake on health. Also shed-
ding light on this finding is the gradual growth in empirical 
research evidence indicating that wine, beer and other alco-
holic beverages have properties that protect the individual 
against cardiovascular diseases and cognitive disorders (Ger-
man and Walzem 2000; Lindberg and Amsterdam 2008). 
Even so, researchers (Kaplan et al. 2000; Chiva-Blanch and 
Badimon 2020) have warned that excessive consumption 
of alcohol increases the risk of disease. This being so, an 
increase in the frequency of alcohol intake can cause a major 
public health concern, especially for those forced into social 
isolation owing to the spread of an infectious disease such 
as COVID-19.

A change in the frequency of eating as a result of social 
isolation is a key finding of this study. While a fall in eating 
frequency may be due to poor access to supermarkets and 
supplies, an increase is possible for the working class or 
managerial elites with abundant food supplies. As social iso-
lation during the lockdown compelled individuals to spend 
more time at home, an increase in the frequency of eating 
among those with enough savings is likely. This can be said 
of most of our participants who were highly educated and 
had a regular income. Further to the above, an increase and 
decrease in the frequency of eating were associated with 
lower mental health scores, logically because an increase 
translated into abuse of food while a decrease resulted in 
malnutrition in the short-term. This thinking squares with 
studies (Prentice 2001; Fuhrman 2018) that have revealed 
that food can only confer its nutritional and health benefits 
when consumed in moderation. Moreover, short-term side 
effects of over- and/or under-eating include mental health 
struggles that can compel individuals to poorly rate their 
mental health (Prentice 2001; Fuhrman 2018). With these 
possibilities in view, programs for conscientizing residents 
facing a lockdown would have to be cognizant of potential 
changes in dietary behaviors.

A segment of our sample used substances (e.g. garlic, gin-
ger) to protect themselves against COVID-19 during social 
isolation, which points to the likelihood that people were 
influenced by fake news regarding the protective proper-
ties of eating garlic, ginger, and other substances against 
COVID-19. More interestingly, those who used these sub-
stances reported higher mental health scores, an outcome 
that tends to add weight to claims that garlic, ginger, and 
similar substances have anti-inflammatory properties and 
therefore enhance the immune system and confer other 
health benefits (Arreola et al. 2015; Percival 2016). We 
would want to reason that the foregoing result was possibly 
driven by participants’ psychological reaction to using sub-
stances to protect themselves against COVID-19. That is, 
dependence on substances may have boosted the confidence 
of participants in their health and consequently made them 
to overrate their mental health. Whether substance use was 

well-fated or a guise, it is understandable that people are 
likely to use unprescribed substances during the lockdown 
to protect themselves against COVID-19. Regardless of its 
impact on mental health in this study, substance use could 
mar individual and public health, thereby causing disabilities 
that may cost governments a fortune to rehabilitate.

Over the years, empirical research has produced mixed 
findings regarding the influence of sex on mental health 
(Bennett 2000; Galinsky and Waite 2014), but research-
ers, from a psychology perspective, have reasoned based 
on different scenarios that mental health could improve 
with sexual activity (Ganong and Larson 2011). Congru-
ent with this stance is our result indicating an increase in 
mental health in those whose sexual activity increased. A 
common explanation to a positive influence of sexual activ-
ity on mental health is that sexual intercourse and romance 
increase individuals’ happiness and satisfaction with life if 
they satisfy the individuals emotional needs (Bennett 2000; 
Galinsky and Waite 2014). We opine based on this argu-
ment that sexual activity would make a positive short-term 
influence on mental health during COVID-19-related social 
isolation. We would want to premise this stance around the 
idea that sexual activity in the early days of the lockdown 
may have provided total emotional satisfaction possibly 
because most participants, who make up an elite working 
class, did not have enough time for sex before the lockdown. 
As such, the participants had unsatisfied sexual needs before 
they went into social isolation. Psychologists explain that an 
increase in sexual activity to meet one’s unsatisfied sexual 
needs always produces mental health benefits (Galinsky and 
Waite 2014).

Drawing on the foregoing assertion, we admit that 
changes in behaviors and their influences on mental health 
may differ in the long run when people may successfully 
adapt to the lockdown or use up economic resources saved. 
Moreover, the dynamics may differ from what was explained 
based on the disengagement theory and FBM in the short-
term, leading to a more or less compelling changes in behav-
iors. We, therefore, concede that focusing on short-term 
changes in this study is a major shortcoming that future 
researchers should address. This said, further studies may 
adopt randomized longitudinal designs to assess the impact 
of time on the changes considered in this study as well as 
their effects on mental health. We are also worried that our 
sample was not powered and may, as a result, not be repre-
sentative of the general population. While we believe find-
ings of this study may apply to some settings owing to the 
normal distribution of our data (Garson 2012; Yap and Sim 
2011), it is important for future studies to use representative 
samples to enhance the generalizability of our results. The 
replication of this study in new contexts may suffice in situ-
ations where the use of a powered or representative sample 
is not possible. Some segments of the population (e.g. older 
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people) who did not use the internet were not included in 
the sample. With English serving as the sole medium of 
questionnaire administration, residents with poor English 
skills may have been underrepresented. Despite these limita-
tions, this study is novel for being the first to assess changes 
in behaviors that may result from self-isolation during the 
spread of an epidemic. It does not only provide a founda-
tion for future research but also offers insights into what 
stakeholders could do to ensure that behavior changes do not 
compound public health issues accompanied by the spread 
of an epidemic or a related extreme event. At least, this study 
makes us to contemplate the need for COVID-19 social dis-
tancing measures to be rolled out alongside public education 
programs for discouraging unhealthy changes in behaviors.

Conclusion

The study confirms short-term changes in behaviors attribut-
able to COVID-19-related social isolation, with key exam-
ples being a reduction in individuals’ physical activity time 
and an increase in sedentary behavior time. Sexual activ-
ity and eating frequency have changed in the short-term 
owing to COVID-19-related social isolation. An increase 
in sedentary behavior time has made the most compelling 
negative influence on mental health, which suggests that the 
biggest decline in mental health in our sample was due to 
increased sedentariness. The only change in behavior that 
has a positive influence on mental health is substance use. 
For the most part, changes in behaviors in the short-term 
attributable to COVID-19 social isolation were associated 
with lower mental health scores. These changes in behavior 

are, therefore, potential public health risks that may com-
pound over time.
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Appendix 1

See Table 5.

Table 5  Summary statics on 
items of mental health and its 
items

Variable N Minimum Maximum Mean SD

I am often carefree and in good spirits 616 1 5 3.70 1.19
I enjoy my life 621 1 5 4.01 0.90
All in all, I am satisfied with my life 621 1 5 3.91 0.92
In general, I am confident 616 1 5 4.28 0.75
I manage well to fulfil my needs 621 1 5 4.09 0.81
I am in good physical and emotional condition 621 1 5 4.09 0.81
I feel that I am well equipped to deal with life and 

its difficulties
616 1 5 3.94 0.89

Much of what I do brings me joy 611 1 5 3.93 0.79
I am a calm, balanced human being 621 2 5 4.23 0.68
Mental health 621 10 45 30.12 7.25
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Appendix 2

See Table 6.

Table 6  Average mental health 
scores distribution across 
categorical predictors

SD standard deviation, SE standard error, CI confidence interval, CDS chronic disease status, MPATL mod-
erate physical activity time lost, VPATL vigorous physical activity time lost

Variable Levels N Mean 95% CI

Value SD SE

MPATL None 124 33.04 7.64 0.69 ± 2.72

< 30 min 45 34.11 7.68 1.14 ± 4.61

30–60 min 73 29.51 6.50 0.76 ± 3.03

1–3 h 174 28.97 5.77 0.44 ± 1.73

4–6 h 75 28.27 6.41 0.74 ± 2.95

> 6 h 130 28.92 8.11 0.71 ± 2.82

Total 621 30.12 7.25 0.29 ± 1.14

VPATL None 184 32.16 7.44 0.55 ± 2.16

< 30 min 65 29.38 5.76 0.71 ± 2.86

30–60 min 144 29.50 7.07 0.59 ± 2.33

1–3 h 158 29.56 6.75 0.54 ± 2.12

4–6 h 35 28.00 8.42 1.42 ± 5.78

> 6 h 35 28.00 8.37 1.41 ± 5.75

Total 621 30.12 7.25 0.29 ± 1.14

Sedentary time added None 114 40.57 2.74 0.26 ± 1.02

< 30 min 35 38.86 3.93 0.66 ± 2.70

30–60 min 49 33.22 3.50 0.50 ± 2.01

1–3 h 153 29.69 4.18 0.34 ± 1.33

4–6 h 150 25.57 3.58 0.29 ± 1.15

> 6 h 120 22.63 2.22 0.20 ± 0.80

Total 621 30.12 7.25 0.29 ± 1.14

Exercising Exercising 397 29.96 7.20 0.36 ± 1.42

Not exercising 224 30.40 7.34 0.49 ± 1.93

Total 621 30.12 7.25 0.29 ± 1.14

Smoking frequency Unchanged 173 30.39 8.07 0.61 ± 2.42

Non-smoker 448 30.02 6.91 0.33 ± 1.28

Total 621 30.12 7.25 0.29 ± 1.14

Alcohol intake Increased 19 32.47 3.84 0.88 ± 3.70

Unchanged 164 31.07 8.19 0.64 ± 2.53

Not applicable 438 29.67 6.94 0.33 ± 1.30

Total 621 30.12 7.25 0.29 ± 1.14

Eating frequency Decreased 75 29.00 6.44 0.74 ± 2.96

Increased 262 29.61 7.26 0.45 ± 1.77

No change 284 30.89 7.38 0.44 ± 1.72

Total 621 30.12 7.25 0.29 ± 1.14

Substance use No 571 30.09 7.24 0.30 ± 1.19

Yes 50 30.50 7.36 1.04 ± 4.18

Total 621 30.12 7.25 0.29 ± 1.14

Sexual activity Decreased 125 30.16 8.27 0.74 ± 2.93

Increased 77 33.35 7.62 0.87 ± 3.46

No change 419 29.52 6.69 0.33 ± 1.29

Total 621 30.12 7.25 0.29 ± 1.14

Domestic violence increase No 571 30.28 7.26 0.30 ± 1.19

Yes 50 28.30 6.94 0.98 ± 3.95

Total 621 30.12 7.25 0.29 ± 1.14

CDS None 556 30.21 7.12 0.30 ± 1.19

1+ 65 29.38 8.28 1.03  4.10

Total 621 30.12 7.25 0.29 ± 1.14

Gender Female 215 30.28 7.83 0.53 ± 2.10

Male 406 30.04 6.93 0.34 ± 1.35

Total 621 30.12 7.25 0.29 ± 1.14
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ABSTRACT
Introduction Many researchers are of the opinion that the incorporation of physical activity prescription (PAP) into healthcare is

a move that can add value to healthcare, but there are others who think this move would rather disrupt clinical practice. This study,

therefore, examined the influence of physicians’ PAP (PPAP) on healthcare quality indicators.

Methods The study adopted a correlational approach and was performed at a primary care facility. Participants were 605 patients
in wards and the outpatient department of a district healthcare facility. A self-reported questionnaire was used to gather data.

Structural equation modeling was used to present findings.

Results The study found that PPAP has a positive influence on care quality (b 5 0.4, critical ratio 5 10.59, and p 5 .000), patient

satisfaction, and patient loyalty. Physical activity prescription also has a positive indirect influence on patient loyalty through patient satisfaction.

Conclusions: Physicians’ physical activity prescription in healthcare can improve healthcare quality indicators. A key implication of
our results is that the incorporation of PPAP into healthcare could be in harmony with the key mission of hospitals. Physical activity

prescription in healthcare could be a way to satisfy and retain patients.

Keywords: physical activity, physicians, care quality, patient satisfaction, patient loyalty

Introduction
Research over the last 2 decades has produced a wealth
of evidence indicating the positive influence of physical
activity on health.1-4 There is also a growing body of
empirical evidence suggesting that physical activity
protects against mortality5-8 and is as effective as
medication for noncommunicable diseases.9-11 Inter-
ventions and programs aimed at encouraging active
behaviors in the general population have, as a result,
become necessary. A noteworthy program is the World
Health Organization’s physical activity plan for the
European region, which encourages individuals to
meet recommended physical activity levels. Despite
these positive developments in physical activity pro-
motion, the global level of physical inactivity remains
high at 27.5%.12 Some researchers,10,11,13 given the
worrying level of physical activity insufficiency and its
consequences in the general population, have

indicated the need for physical activity prescription
(PAP) to be incorporated into healthcare,10,14,15 with
many countries including the United States already
providing PAP forms in healthcare.14,15

Two groups of researchers have influenced how
policymakers view PAP in healthcare. The dominant
group proposes the incorporation of PAP into health-
care as a necessary move, whereas the other is of the
view that this move has little or nothing to do with the
mission of hospitals and would thus shift the focus of
healthcare.10,11 This opposing argument questions the
relevance of PAP in healthcare, as a consequence of
which stakeholders have no reason to endorse the
promotion of physical activity in healthcare.9-11 Cur-
rently needed, therefore, is empirical evidence showing
that PAP in healthcare squares with the mission of
health facilities, which is to maintain access to quality
and satisfactory care.10,16 Hence, this study aimed at
examining the influence of physicians’ PAP (PPAP) in
healthcare on key healthcare outcomes, namely, care
quality, patient satisfaction, and patient loyalty.

Methods

Design and Recruitment
This study used a correlational and cross-sectional
approach to assess the association between PPAP and
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the said healthcare performance indicators. The
study population was patients in the outpatient
department (OPD) and wards of a district health
facility, a 30-bed primary healthcare facility. Two
considerations informed recruitment and sampling
in this study. First, the study had to focus on a district
health facility where leadership was interested in
formally incorporating PAP into its services. Second,
limitations such as not having enough experience
with healthcare and relevant language skills made
many patients unable to complete questionnaires.
Hence, members of the accessible population were
selected based on the inclusion criteria under
Supplemental Digital Content 1 (see Appendix A,
http://links.lww.com/JHQ/A118).

Physicians in the clinic assisted in screening the
general population based on the fourth of the
criteria above-mentioned. The number of patients
who satisfied these criteria was 621. Because themain
statistical tool used to analyze data (i.e., structural
equation modeling) produces the best results with
a sample size$500,17 we decided to gather data on all
621 patients recruited. That is, sampling size de-
termination was not necessary in this study. In
recruiting participants, we contacted each patient
who was part of the clinic’s registry through a phone
call or email to discuss the purpose and benefits of
the study as well as other research conditions and
plans. Those who agreed to participate were then
screened based on the selection criteria.

Measures and Data Collection
Physicians’ physical activity prescription was mea-
sured using a 9-item scale developed by Asiamah
et al.18 based on the study’s sample. This instrument
comprises two domains, namely, physical activity
recommendation (i.e., PAP frequency captured with
five items) and follow-up (i.e., how frequently the
physician followed up with patients to know about
progress and developments in their physical activity).
This domain constituted three items shown in
Supplemental Digital Content 1 (see Appendix A,
http://links.lww.com/JHQ/A118). This scale, which
has three descriptive anchors (i.e., not at all—1,
sometimes—2, and always—3), was used because it is
the only available tool for measuring PPAP in
healthcare and has produced satisfactory psychomet-
ric properties, specifically validity (i.e., discriminant
and convergent validity) and internal consistency
assessed with Cronbach’s alpha (a). In the cur-
rent study, the scale produced a Cronbach’s a value
of 0.777 (follow-up 5 .753 and physical activity

recommendation 5 0.732), which satisfies the
recommended criterion of a $ 0.7.17,19

Healthcare quality was measured using
HEALTHQUAL, a 26-item scale developed by Lee20

and that comprised five domains, namely, empathy,
tangibles, safety, efficiency, and quality care improve-
ment. With five descriptive anchors (very bad 21,
bad22, somewhat good23, good24, and very good
25), it originally produced a Cronbach’s alpha a $
0.8 for each domain anda. 0.9 for the whole scale.20

In the current sample, it produced a Cronbach’s a
coefficient $0.7 for the domains and a 5 0.889 for
the whole scale. Patient satisfaction and loyalty were
measured using two and three items, respectively,
borrowed from Sharma.21 Items used to measure
care quality, patient satisfaction, and patient loyalty
are shown in Supplemental Digital Content 2
(Appendix B, http://links.lww.com/JHQ/A119).
The scale used to measure patient loyalty produced
a Cronbach’s a 5 0.856 and factor loadings $0.5,
whereas that of patient satisfaction yielded a Cron-
bach’s a 5 0.811 and factor loadings $0.5. Gender,
education, National Health Insurance Scheme
(NHIS) status, and age were measured as potential
covariates. Gender (male vs. female) andNHIS status
were measured as dichotomous variables and were
dummy-coded twice in data analysis. The highest
formal education qualification acquired by the
patient was measured as education, whereas the
individual’s monthly take-home pay (¢) was mea-
sured as individual income.

This study was approved by the management of
the hospital and received ethical clearance from the
regional ethics review committee with the institu-
tional review board number ACE-EPP2019. Ques-
tionnaires were administered through hand delivery
at the hospital over a month (September 1, 2019–
October 3, 2019). Three (3) trained field workers
assisted in administering questionnaires. All respond-
ents participated in the study voluntarily after signing
an informed consent form that detailed the purpose
and benefits of the study.

Data Analysis Method
SPSS for Windows 25 (IBM SPSS Inc, New York, NY)
and its Amos software were used to analyze the data.
Data were analyzed in two phases. In the first
exploratory phase, data were summarized using
descriptive statistics. Estimates of skewness and
kurtosis were found to meet recommended levels22

and thus signified the absence of outliers in the data.
Multivariate normality of the data, which is
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a requirement for confirmatory factor analysis, was
met in the structural (hypothesis-testing) model with
the criterion p2 .0.05.19,23 The exploratory analysis
included a sensitivity analysis conducted to screen for
relevant potential confounding variables in harmony
with the procedure adopted elsewhere.24,25 In this
analysis, univariate regression models were used to
estimate crude coefficients (i.e., standardized and
unstandardized coefficients and their 95% confi-
dence intervals [CIs]), indicating the influence of the
covariates and PPAP on each of the healthcare
performance indicators. Covariates with p. .25 were
removed, and those with p # .25 were kept for the
second level of the sensitivity analysis. At this stage,
only NHIS status was removed.

At the second level, multiple linear regression
models were fitted to estimate coefficients (including
their 95% CIs), representing the influences of PPAP
and each of the covariates on each of the perfor-
mance indicators. Any covariate that led to a 10%
change (decrease or increase) in the coefficients of
the performance indicators from the first level was
kept and incorporated into the structural model as
a covariate. At this stage, gender and educational
level were retained. In the second phase, a structural
model was fitted to assess both direct and indirect
associations, providing a basis for mediation analysis.
The mediation influences of care quality and patient
satisfaction on the association between PPAP and
patient loyalty were conducted per previous
approaches.19 Statistical significance of associations
was detected at p , .05.

Results
Table 1 summarizes patient characteristics. Of the
605 patients who responded, 60% (n5 363) of them
were women, whereas 40% (n 5 242) were men.
Table 1 shows descriptive statistics of other patient
variables. In Table 2, the average PPAP is about 24
(mean 5 24.1; SD 5 4.12), whereas the average
patient satisfaction is about 6 (mean 5 6.3; SD 5
3.32). The average patient loyalty and care quality is
about 10 (mean5 9.82; SD5 2.44) and 93 (mean5
92.73; SD 5 18.53), respectively. Physicians’ physical
activity prescription is positively correlated with care
quality (r 5 0.401; p 5 .000; two-tailed), patient
satisfaction (r 5 0.173; p 5 .000; two-tailed), and
patient loyalty (r5 0.393; p5 .000; two-tailed). Other
relevant correlations are shown in Table 2.

In Table 3, PPAP makes a positive influence
on care quality (b5 0.4; critical ratio [CR]5 10.59;

p5 .000), patient satisfaction (b5 0.17; CR5 3.9; p
5 .000), and loyalty (b5 0.21; CR5 5.44; p5 .000).
In addition, care quality makes a direct positive
influence on patient satisfaction and loyalty,
whereas patient satisfaction also makes a positive
direct influence on patient loyalty. Furthermore,
PPAP makes no significant indirect influence on
patient satisfaction through care quality (b 5
0.015; p . .05). The indirect influence of care
quality on patient loyalty through patient satisfac-
tion is not significant (b 5 0.01, p . .05). Finally,
PPAP makes an insignificant indirect influence on
patient loyalty through care quality (b 5 0.02, p .
.05) but a significant indirect influence on patient
loyalty through patient satisfaction (b 5 0.17; p ,
.05). Under Table 3, model fit indices meet the
following recommended criteria: x2 $ 3, p $ .05,
GFI $0.95, TLI $ 0.9, and RMSEA #0.08.17,20 The
fit of the structural model through which the
relationships were tested was therefore satisfactory.

Limitations
This study was based on a sample drawn from a single
health facility and used a correlational technique that
is not robust enough against confounding variables.
The replication of this study in other populations
using experimental designs such as randomized
controlled interventional trials is therefore impera-
tive. With experimental designs, future researchers
can demonstrate the causal effect of PPAP on
healthcare performance indicators. Experimental
designs coupled with the use of powered samples
can improve the generalizability of our findings.
Finally, we admit that telling patients the benefits and
purpose of the study may have caused response bias.

Discussion
This study assessed the influence of PPAP in health-
care on indicators of quality care in a primary care
facility. The study found that PPAP makes a positive
influence on care quality, patient satisfaction, and
patient loyalty. This result connotes that patients’
perceived care quality, satisfaction, and loyalty in-
crease with PPAP in a primary care setting. Backing
this evidence are studies10,16,26 that have reported
patients’ recognition of physical activity as a healthy
behavior that benefits individual health. In
some studies,10,26-28 patients reported PAP as a nec-
essary service that can encourage and facilitate active
behaviors, including meeting recommended
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physical activity levels. Suffice it to say, physical
activity guidance from nurses would support the
health of patients and would, as a result, be valued by
patients. As such, patients’ care quality rating would
increase as PAP in a clinical setting improves.
Furthermore, the foregoing result is consistent with
the social exchange theory (SET) originally de-
veloped by Homans.29 This theory posits that people

develop relationships based on a cost-benefit analysis
in which they compare their benefit in the relation-
ship to their cost. If the benefit exceeds the cost the
relationship is deemed by the individual rewarding
and valuable. Because of its incremental impact on
physical activity therefore, PPAP is a form of benefit
that patients would appreciate from healthcare
facilities. So, as PPAP increases in a clinical

Table 1. Patient Characteristics and Covariates

Variable Level Frequencya/Meanb Percenta/SDb

Gender Male 242 40%

Female 363 60%

Total 605 100%

Educational level Basic 165 27%

Secondary 289 48%

Tertiary 151 25%

Total 605 100%

NHIS subscription Subscriber 430 71%

Nonsubscriber 175 29%

Total 605 100%

Age (y) — 35.21 3.21

Income (¢) — 900.32 12.09

—, Not applicable; NHIS, National Health Insurance Scheme.
a For categorical variables.
b For continuous variables.

Table 2. Descriptive Statistics and Correlation Between Physicians’ Physical Activity Prescription
and Healthcare Outcomes

Variable Mean SD # 1 2 3 4 5 6

PPAP 24.10 4.12 1 1 .173a .393a .401a 20.053 .213a

Patient satisfaction 6.30 3.32 2 1 .256a .142a 2.203a 20.037

Patient loyalty 9.82 2.44 3 1 .492a 2.245a .199a

Care quality 92.73 18.53 4 1 2.291a .206a

Gender (female) 0.59 0.49 5 1 2.160a

Education 1.94 0.71 6 1

a p , .001.
PPAP, physicians’ physical activity prescription.
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environment, the value of healthcare increases,
thereby, motivating patients to rate the quality of
care highly.

The study further confirmed a positive influence
of PPAP on patient satisfaction, an outcome
reflecting the value-laden nature of physical
activity counseling in healthcare. It has been
reported in a plethora of studies30-32 that patient
satisfaction or the likelihood that healthcare will
meet patient expectations increase with the quality
of care. As a direct determinant of care quality,
therefore, PPAP would contribute to the satisfac-
tion of patients in a healthcare setting. To add, the
positive influence of PPAP on patient satisfaction
further endorses patients’ recognition of physical
activity counseling as an important component of

medical care and a way to meet emerging patient
needs.15,33 Also interesting is the positive influence
of PPAP on patient loyalty in this study, which
implies that the probability of patients returning to
a primary care provider increases as PAP in that
facility increases. This evidence agrees with the
SET which implies that rational individuals will
stick to a rewarding or beneficial relationship as
long as possible. This is to say that loyalty is an
indicator of patients’ repeated use of a primary
care facility because of PPAP. Some research-
ers10,26-28 have also premised a positive association
between PAP and patient loyalty around the idea
that physical activity counseling often requires
patients to regularly revisit their caregivers and
report progress with their new active lifestyle.

Table 3. The Association Between Physicians’ Physical Activity Prescription, Care Quality, Patient
Satisfaction, and Patient Loyalty

Dependent variable Path Independent variable

Coefficients

Std. Error of B CR

Other coefficients

B b Indirect b Total b

Main influence

Care quality — PPAP 1.805 0.401 0.170 10.588c — 0.401c

Patient satisfaction — PPAP 0.138 0.172 0.035 3.897c 0.015 0.187c

Patient loyalty — PPAP 0.123 0.210 0.023 5.440c [0.02]a[0.17d]b 0.380c

Patient loyalty — Care quality 0.046 0.350 0.005 8.871c 0.006 0.356c

Patient satisfaction — Care quality 0.007 0.038 0.008 0.830 — 0.038

Patient loyalty — Patient satisfaction 0.115 0.157 0.026 4.399c — 0.157c

Covariate influence —

PPAP — Education 1.218 0.238 5.115c

PPAP — Gender (female) 20.162 0.342 20.474

Patient satisfaction — Education 20.532 0.193 22.751d

Patient satisfaction — Gender (female) 21.353 0.282 24.797c

Patient loyalty — Gender (female) 20.449 0.181 22.479d

Patient loyalty — Education 0.259 0.122 2.119d

—, value not applicable; CR, critical ratio; B, unstandardized effect; b, standardized effect; PPAP, physicians’ physical activity prescription; CR, critical ratio.
a Indirect influence of PPAP on patient loyalty through care quality.
b Indirect influence of PPAP on patient loyalty through patient satisfaction.
c p , .001.
d p , .05.
Model fit indices: chi-square (x2)5 1.109; p5 .232; goodness-of-fit index (GFI)5 0.992; Tucker–Lewis index (TLI)5 0.945; root mean square error of

approximation (RMSEA) 5 0.033.
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Also interesting is the partial mediation influence
of care quality and patient satisfaction on the
influence of PPAP on patient loyalty, which suggests
that PAP by physicians more strongly predicts patient
loyalty when it results in care quality and patient
satisfaction. Even so, the positive influence of PAP on
care quality and patient satisfaction is not a necessary
antecedent to the association between exercise
counseling in healthcare and patient loyalty. Yet,
ensuring that PAP increases care quality and patient
satisfaction would maximize the influence of clinical
exercise prescription on patient loyalty. In tune with
some studies,15,28 therefore, the adoption of a policy
emphasizing PAP in relevant medical departments in
a hospital can encourage constant utilization of
health services by patients and would, as a result,
increase hospital revenue. The incorporation of PAP
into healthcare is, therefore, a potential way to
improve revenue, especially in the private healthcare
sector where private hospitals struggle to retain
customers and generate revenue.30

Conclusion
It is concluded that increasing the level of PPAP in
healthcare can enhance indicators of care quality,
which makes PAP in healthcare a way to address
patient needs and is therefore in line with the core
mandate and mission of hospitals. Similarly, the
infusion of physical activity counseling into health-
care would rather enhance the value of healthcare
proxied with healthcare quality and patient satisfac-
tion. Contrary to the views of some researchers, the
infusion of physical activity into clinical practice is
unlikely to shift the focus of health service delivery.
Rather, this move can better position health facilities
to fulfil their obligation. Because many patients value
expert advice on exercise, making PAP a clinical
routine is a way to further make healthcare patient-
oriented.

Implications for Quality Improvement
Our findings suggest that the incorporation of PAP
into healthcare can benefit the delivery of quality and
satisfactory health services in a clinical setting. Health
facilities can maximize patient loyalty and the
continuous utilization of health services, thereby
easing their effort to finance quality healthcare
sustainably. Training physicians and other frontline
healthcare personnel to prescribe physical activity in
healthcare has prospects including improved patient

satisfaction. Our findings refute the argument that
PAP in healthcare has little or nothing to do with the
mission of hospitals. By formalizing PAP in health-
care, health facilities and governments would en-
hance the value of healthcare and thus encourage
patients to always use health services. Finally, this
study provides a foundation for future interventions
evaluating the effect of exercise prescription on
healthcare performance outcomes.
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