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 Physical inactivity progresses with older age and contributes to several non-

communicable diseases (NCD). The decline in physical activity (PA) levels 

can be attributed to a variety of variables, including environmental factors. 

The aim of this cross-sectional study was to examine the interaction of 

physical activity with elements of the built environment amongst older 

adults. A total of 300 older adults were conveniently recruited. Physical 

activity level and perception of the built environment were assessed with 

the International Physical Activity Questionnaire (IPAQ) and the 

neighborhood environment walkability scale respectively. We excluded 

participants with musculoskeletal disorders, central nervous dysfunction or 

other conditions which may prevent walking for long periods or taking 

regular steps. More than half of the respondents were between the age of 

60 and 69 years (52.3%) and females (52.3%).  Seventy percent of adults 

possessed moderate to high levels of physical activity. There was an inverse 

association between PA level and location (residential density) (p = 0.010). 

We found no association between PA level and participants’ perception of 

their built environment (p = 0.692). However, Individuals in low-density 

residential areas tend to be more physically active than those resident in 

medium to high-density suburbs. In our context, elements other than the 

perception of the built environment may be responsible for the PA levels in 

adults and should be further explored. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Physical inactivity continues to be a major public health concern, being the fourth leading cause of death 

globally [1], [2] with developing countries bearing the brunt of the mortality burden [2], [3]. About 28% of 

persons over the age of 18 are physically active [4]. Physical inactivity progresses with older age, [1], [5] and 

contributes to the development of non-communicable diseases [6], [7]. Specifically, in Nigeria, non-

communicable diseases account for 29% of all mortality [8]. Cardiovascular fitness and a reduction in death 

rates are achievable if the transition into older adulthood is met with an active physical activity plan [9], [1]. 

Physical activity (PA) is not limited to exercise, instead, it encompasses all forms of bodily movement, from 

leisure time activities to household tasks [11]. The benefits of (PA)have been proven over time [12], [13], 
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[4]. Notwithstanding, the recommended amount of (PA) is rarely attained especially amongst the elderly [14]. 

Environmental factors are known to contribute to physical inactivity during leisure time, at work, and at home 

[15]. People who live in supportive environments are more likely to engage in PA than those who live in 

unsupportive environments [16]. Environmental models of healthy behaviors such as PA are driven by a range 

of variables, one of which is the built environment [3]. 

 

The built environment comprises buildings, the grounds surrounding them, the layout of towns and cities, 

parks, as well as transportation systems [17]. A built environment usually incorporates elements that address 

issues of safety, functionality, destination, and aesthetics [18]. These elements include building maintenance, 

street lighting, neighborhood surveillance, safe crosswalks, sidewalks, and bike lanes, ease of access, 

presence of parks and green spaces, land-use distinctiveness, accessibility of public transport, and street 

connectivity [19- 22]. The layout of a neighborhood can have an impact on the PA and overall health of its 

residents, including older adults [17], [23- 27]. The features of the built environment play an important role 

in encouraging more active living by reducing the barriers to opportunities for PA [28]. For older adults, their 

daily travel distance from their home often reduces as they age, and an excellent neighborhood environment 

becomes increasingly vital to avoid a sudden and steep drop in PA level [29]. 

 

In Nigeria, the built environment has been referred to as chaotic [30]. The neighborhood and physical 

environment in Enugu Nigeria is rapidly deteriorating due to rapid urbanization and the depreciation of urban 

facilities [31- 33]. Socioeconomically disadvantaged areas frequently have less supportive environmental 

conditions [34]. Osuide and Dimuna [35] pointed out the lack of basic amenities and facilities to support the 

rapid urbanization occurring in Nigeria, substandard housing and poor sanitation are among the issues of the 

built environment. This results in congestion and the development of squatter neighborhoods. Due to the 

uniqueness in the way of life, environmental needs, and policies across different locations, there is a need for 

specific research to ascertain the relationship between the level of physical activity and the built environment. 

Few works have been conducted in Nigeria on the relationship between the built environment and physical 

activity and particularly amongst older adults. This study was therefore designed to better understand how 

the built environment affects the degree of physical activity among older adults in Enugu, Nigeria. 

 

2. Methods 

 

2.1 Setting and samples 

This was a cross-sectional study involving a convenience sample of 300 older adults (60 years and above) 

residing in Enugu metropolis. Enugu metropolis which is in Enugu state, one of the south eastern states in 

Nigeria, is located between latitudes 6°27’N and 7°28N and longitudes 7°30E and 8°19E. The urban land 

area is roughly 72.8 square Kilometers with the rural environs covering an additional area of about 200 square 

metres. It comprises three local government areas namely, Enugu North, Enugu East and Enugu South. The 

population has been on the increase within the metropolis in the last few decades as a result of rapid 

urbanization and subsequent influx of people [36]. 

 

We recruited residents from two neighborhoods in each of the three local government areas within Enugu 

metropolis namely: Trans- Ekulu and Abakpa (Enugu East), New Haven and Achara Layout (Enugu South), 

and Coal camp and Ogbete (Enugu East). Participants who met the eligibility criteria of (1) living within the 

identified neighborhoods, (2) being 65 years and above (3) not with musculoskeletal disorders or other 

conditions which may prevent walking for long periods, or taking regular steps and (4) being able to complete 

or understand the survey tool (with/ without the help of the researcher). Ethical approval was sought and 

obtained from the Ethical Review Committee of the University of Nigeria Teaching Hospital Ituku-Ozalla, 
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Enugu state.  Prior to enrollment, the purpose and nature of the study were adequately explained to each 

participant, and confidentiality throughout the study was assured. On this basis, their written informed 

consents were obtained.  Socio-demographic data including age, gender, marital status, education, location, 

and body mass index were obtained. We designed this cross-sectional study using the Strengthening the 

Reporting of Observational Studies in Epidemiology (STROBE) checklists [37]. 

 

2.2 Measures 

2.2.1 Physical activity 

Physical activity was assessed using the International Physical Activity Questionnaire (IPAQ). The IPAQ is 

a valid and reliable measure of physical activity, [38] with Intra-class correlation (ICC) for total activity 

scores of 0.93 (CI: 0.86 to 0.97). Total activity scores significantly relate to pedometer step counts (Pearson 

r = .66) [39]. It assesses the types of the intensity of physical activity and sitting time that people do as part 

of their daily lives and considered to estimate total physical activity in metabolic equivalent (MET)-min/week 

and time spent sitting. The IPAQ comprises a set of 4 questionnaires, and it is an acceptable measurement 

property for use in many settings and in different languages and is suitable for national population-based 

prevalence studies of participation in physical activity [40]. 

 

2.3 Built environment 

We adopted two approaches to the assessment of the built environment. Firstly, we determined the nature of 

participants’ residential location in terms of population density [31], [41], [42]. Six neighbourhoods from the 

three local government areas within the metropolis (Enugu East, Enugu South, and Enugu East) were 

randomly selected and stratified into high and low population density areas. Respondents from these 

neighbourhoods were also randomly selected. Secondly, we assessed the participants’ perception of their built 

environment using the Neighborhood Environment Walkability Scale (NEWS). The NEWS is a frequently 

used questionnaire for assessing perceived attributes of the neighborhood environment for physical activity. 

It is a reliable and valid instrument [21], [43]. It has been tested internationally, including in Africa [44]. In 

Nigeria, moderate to high test-retest reliability (ICC range 0.59 –0.91) was observed [45]. 

 

2.4 Ethics 

Ethical approval was obtained from the Health Research Ethics Committee of University of Nigeria Teaching 

Hospital Enugu, Nigeria.  Each respondent gave assent by signing a voluntary informed consent form prior 

to the participation in the study. Privacy and confidentiality of each respondent was ensured, and all data 

obtained were used solely for the research purpose. 

 

2.5 Statistical analysis 

Descriptive statistics was used to analyze for percentages and frequencies of the variables. Chi-square was 

used to examine the interaction between the built environment and physical activity level. The level of 

significance was set at P<0.05. Data were analyzed using SPSS version 22.0. 

 

3. Results 

A total of 300 older adults (60 years and above) participated in this study. More than half of the respondents 

were between the ages of 60 and 69 years (52.3%), and females (52.3%). A hundred and seventy-six (58.7%) 

of the respondents were married, while 61% had attained post-primary education (Table 1).  

 

Table 1: Sociodemographic characteristics of respondents. n = 300 

Variables  Frequency                Percentage (%) 
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Age 

 

 

 

60-69 years 

70-79 years                                           

80-89 years                                           

90-99 years                                            

157  

108 

25 

10 

52.3 

36.0 

8.3 

3.3 

Sex                                 

 

Male 

Female                                                

143                            

157 

47.7 

52.3  

Local Government Area 

(Location/Residence) 

Enugu South (Achara layout) 

Enugu South (New Haven)                      

Enugu North (Ogbete)                              
Enugu North (Coal Camp)                    

Enugu East  (Abakpa)                                                                      

Enugu East (Trans-Ekulu)                     

50   

50   

50   
50   

50   

50   

16.7 

16.7                                  

16.7 
16.7 

16.7 

16.7 

Educational Background                        

 

 

No Formal Education 

Primary School                                    

Secondary School                               

Tertiary Institution                                                 

27        

88 

105 

80                                         

9.0 

29.3 

35.0 

26.7  

Marital Status Single                                                   

Married                                               

Divorced/Separated                            

Widowed                                            

9 

176 

55 

60 

3.0 

58.7 

18.3 

20.0 

 

Table 2 and 3 shows the level of respondent’s satisfaction with places for walking and cycling in the 

neighbourhood, and the neighbourhood aesthetics. With the exception of sidewalks separated from the 

road/traffic by parked cars and presence of grass/dirt strip separating streets from sidewalks, a greater 

percentage of the respondents were not satisfied with the streets and sidewalks of their neighbourhood as it 

limits activities of cycling and walking. Majority of the respondents were not satisfied with the environmental 

aesthetics of their neighbourhood, except for attractive buildings and homes. 

 

Table 2: Respondents Level of Satisfaction with Places for Walking and Cycling in the Neighbourhood. 

Places for walking and cycling 
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There are sidewalks on most of the streets in my neighbourhood. 
91 85 81 43 

The sidewalks in my neighbourhood are well maintained (paved, even, 

and not a lot of cracks).  
74 111 81 34 

There are bicycle or pedestrian trails in or near my neighbourhood that 

are easy to get to. 
57 126 80 37 

Sidewalks are separated from the road/traffic in my neighbourhood by 

parked cars. 
42 95 120 43 

There is a grass/dirt strip that separates the streets from the sidewalks 

in my neighbourhood. 
35 98 106 61 
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Table 3: Respondents level of satisfaction with environmental aesthetics 

Environmental Aesthetics 
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There are trees along the streets in my neighbourhood. 88 90 71 51 

Trees give shade for the sidewalks in my neighbourhood. 81 95 78 46 

There are many interesting things to look at while walking in my 

neighbourhood. 

51 102 107 40 

My neighbourhood is generally free from litter. 53 121 87 39 

There are many attractive natural sights in my neighbourhood 

(such as landscaping, views). 
45 120 103 32 

There are attractive buildings/homes in my neighbourhood. 51 89 113 47 

 

Table 4 shows that majority of the respondents in the low density areas have a moderate to high level of 

physical activity. Those in high density areas have a low physical activity level, with the exception of those 

living in Abakpa having a moderate (44%) physical activity level; and those in Ogbete having a high (62%) 

physical activity level. 

 

Table 4: Association between the location of residence and physical activity level 

 

Residential location 

Physical Activity Level 

Low                Moderate            High 

    

Low density resident areas    

Enugu East (Trans-Ekulu) 3(6.0%) 20(40.0%) 27(54.0%) 

Enugu South (New Haven) 
8(16.0%) 23(46.0%) 19(38.0%) 

High density resident areas     

Enugu North (Coal Camp) 33(66.0%) 8(16.0%) 9(18.0%) 

Enugu North (Ogbete) - 19(38.0%) 31(62.0%) 

Enugu East (Abakpa) 11(22.0%) 22(44.0%) 17(34.0%) 

Enugu South (Achara layout) 32(64.0%) 1(2.0%) 17(34.0%) 

Total 87(29.0%) 93(31.0%) 120(40.0%) 

 

From Table 5, it was observed that our participants’ perception of their built environment was not significantly 

associated with their level of physical activity. The level of physical activity was mostly moderate to high 
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irrespective of whether the built environment was positive (42.7%) or negative (37.9%). 

 

Table 5: Association between the level of physical activity and perception of built environment 

  

Physical Activity Level 

Low                 Moderate        High 
χ2 P 

Built Environment  Positive 
36(27.5%) 39(29.8%) 

56(42. 

7%) 
.737a .692 

Negative 
51(30.2%) 54(32.0%) 

64(37.9

%) 

  

χ2: Chi-square value 

 

4. Discussion 

The study finding revealed that majority of the respondents were dissatisfied with their built environment as 

it hampers on walking and cycling activities thereby limiting the propensity for physical activity and hence a 

decline in physical activity level. Also, the respondents were not satisfied with the environmental aesthetics. 

A great percentage were not satisfied with the fact that there were less or no trees to provide shade, no 

attractive natural sights, and a rarely litter free environment. The findings of his study is in line with the study 

carried out by Huang [46], which reported that pleasant landscapes can propel people to indulge in outdoor 

activities of walking and cycling. The study of [47], [48], reported that greenery can increase levels of 

physical activity by providing shade as people enjoy cycling and walking in greenery areas. According to 

[49], Greenery has a likelihood of increasing perceived walkability of a residential neighbourhood. [50] 

reported that walking and cycling trails can enhance physical activity level. 

 

Physical activity levels varied significantly across neighborhoods and local governments. Low levels of 

physical activity were infrequent in low-density areas (6% in Trans-Ekulu and 16% in New Haven) but were 

prevalent in medium- to high-density areas (64% in Achara layout and 66 percent in Coal camp). This result 

is similar to [51], [52] and suggests an inverse relationship between residential density and physical activity. 

This supports the claim that neighborhood built environment characteristics influence individuals' 

lifestyles/behaviors and associated health problems. This further shows that roads or streets, as well as the 

volume of traffic, may operate as a barrier to outdoor physical activity [52]. In neighborhoods with a high 

residential density, as in our study, the roads or streets are often narrow and/or congested with traffic, 

signaling that outdoor activities are not safe. Local residents living in such highly-dense neighborhoods may 

be unwilling to take on the risk of participating in outside physical activities [52]. 

 

Residents' sense of proximity to recreational facilities and neighborhood safety for walking are also possible 

facilitators of physical activity participation [53]. Given the complexity of the interaction between the built 

environment and physical activity, further investigation into the underlying mechanisms is necessary, 

particularly in the Nigerian setting. Nonetheless, in our context, incorporating built environment 

characteristics such as residential density and land-use mix (street connectivity, transportation, and sidewalks, 

among others) into town planning may aid in the creation of a healthy environment and contribute to the 

reduction of non-communicable diseases. 

 

The finding that the participants’ perception of their built environment was not associated with physical 

activity level contradicts [27] which reported an association between perception of the built environment and 

physical activity amongst adolescents in a Nigerian populace. The discrepancy could be attributed to the fact 

that our study focused on older adults and this may indicate that the physical activity level amongst older 
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adults is independent of the perception of the built environment. Regardless of how the built environment 

was perceived, 70 to 71% of moderate to vigorous physical activity was observed. This contradicts previous 

studies [54- 57]. Our findings are consistent with that of [58] a Nigerian study that found no significant 

relationship between physical activity level and perceptions of the majority of the built environmental 

features. Additionally, perceptions of the built environment may be influenced by one's cultural orientation, 

education, and socioeconomic status [58]. One major limitation of this study was its reliance on the perceived 

built environment, which is an approximation of the built environment. Further studies should incorporate 

geographic information systems in multi-level studying of the built environment. 

 

5. Conclusions 

Physical activity level varies depending on location (residential/population density). Older adults in low-

density residential areas tend to be more physically active compared with those resident in medium to high-

density suburbs. In our context, amongst older adults, perception of the built environment does not seem to 

influence physical activity participation. 
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