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ABSTRACT

This study was aimed to determine the relationship of physical activity (PA) with the neighborhood environment
and social support for PA among patients with diabetes mellitus (DM). A total of 193 consenting individuals with
DM attending endocrinology clinic in a Nigerian tertiary hospital participated in this cross-sectional study. The
international physical activity questionnaire short form, physical activity neighborhood environment scale
(PANES), and physical activity and social support scale (PASSS) were used to assess the PA level (low, moderate,
and high), neighborhood environment and social support for PA, respectively. The results of bivariate analyses
showed that all elements of built environment and social support were significantly associated with PA.
Regression model analyses indicate that PANES score was associated with moderate (adjusted odds ratio [aOR]:
10.76; 95% confidence interval [Cl]: 3.82-30.32) to high (aOR: 45.73; 95% Cl: 12.14-172.27) PA. In addition, easy
access to quality walking facilities (aOR: 46.53; 95% Cl: 3.89-557.32; aOR: 46.13; 95% Cl: 2.65-802.40) and easy
access to recreation infrastructure (aOR: 46.89; 95% Cl: 3.95-487.83; aOR: 17.99; 95% Cl: 1.28-252.98) were
associated with moderate to high PA, respectively, while safety from crime (aOR: 0.21; 95% ClI: 0.07-0.64) and easy
access to services and shops (aOR: 21.90; 95% Cl: 1.83-262.59) were associated with moderate and high PA.
Informational social support was associated with moderate PA (aOR: 1.44; 95% Cl: 1.04-2.00). In conclusion, the
neighborhood environmental and social support factors were associated with the PA activity level among Nigerian
patients with DM.
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more than the resting metabolic rate [7]. According to the
recommendations of the American Diabetes Association,
patients with diabetes should do a minimum of 150 minutes of

INTRODUCTION

Diabetes mellitus (DM) is a chronic, metabolic disease
characterized by elevated blood glucose levels which results,
over time, to severe damage to the blood vessels, nerves, and
to the major organs of the body [1]. Recent reports have shown
that about 171 million people are affected by DM worldwide
and its prevalence is estimated to be doubled by 2030 [2].
Furthermore, epidemiological data have shown that the
prevalence of DM has increased proportionately [3].
Specifically, a prevalence of up to 10% is reported in Nigeria [4]
of which approximately two million of the cases of DM are
unfortunately undiagnosed, and the yearly deaths related to
DM in Nigeria were assessed to be 105,091 cases [5].

The management of DM include medications, diet and
behavioral or lifestyle changes. One of the lifestyle factors in
the management of DM involves engaging in physical activity
(PA) [6]. PA is defined as a behavior, particularly a body
movement, that occurs from the contraction of skeletal muscle
and which results in increased energy expenditure which is

moderate-intensity aerobic PA and a minimum of 60 minutes
of vigorous-intensity PA weekly [8].

A study reported that moderate to high intensities aerobic
PA and increased levels of cardio-respiratory fitness are
associated with significant reductions in the morbidity and
mortality in both males and females with type 1 and type 2
diabetes [9]. Participation in PA assist patients with diabetes to
achieve decreased insulin resistance, increased cardio-
respiratory fitness, improved glycemic control, increased vigor,
improved lipid profile, maintenance of weight loss and blood
pressure  reduction [10-12]. However, despite the
incontrovertible evidence of PA as being a positive contributor
to general health and wellbeing, physical inactivity is a
common  phenomenon worldwide among different
populations including those with diabetes [13, 14].

In Nigeria, recent report had indicated that patients with
DM have low level of PA participation [15] indicating the need
to further assess the factors influencing participation and
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engagement in PA among patients with DM in the Nigeria
context.

Drawing from the socio-ecological model, as used in health
intervention protocols, it has been proven that health behavior
is influenced by different but multiple levels of individual,
social, cultural, physical environment, and policy [16].
Consequent to the foregoing, the main socio-ecological factors
implicated in literature as influencing PA levels are
environmental and  social  factors.  Neighborhood
environmental factors have been shown to be associated with
different levels of PA [17-19]. Neighborhood environment
includes the social and the physical environments [20].
Physical environment measures the objective aspect of the
neighborhood environment and it include the neighborhood
design while the social environment is characterized by using
the administrative data which describes the availability of
services that promote social interaction and organization [21].

Findings from the study by Chiang et al. [22] highlighted the
advantages of an activity-friendly neighborhood environment
in the engagement in PA. In some developed nations, studies
have also shown that individuals that live in supportive built
physical neighborhood environment (high residential density,
well-connected streets, a mixture of land uses, and pedestrian
facilities that support active transportation) had higher
participation in PA than those living in areas without
supportive environment [23-25]. However, the results of these
studies have been reported to have little or no applicability to
Africa due to different environmental neighborhood [26, 27].
Besides, most of these studies were carried out among
apparently healthy individuals indicating the need for studies
investigating the relationship between PA participation and
local neighborhood environment especially as it relates to
Nigerian patients with DM.

One of the encouraging factors that enable individuals
including people with DM to participate in PA is social support
[28-30], and it has been shown through systematic reviews that
support from family and friends for an individual enhances PA
behavior [31-35]. Social support is a social determinant of
health defined as the degree to which a person’s basic social
needs (which includes belonging, security, identity, affection
and esteem or approval) are satisfied by interaction with others
[36]. Social support has been reported to be a key contributor
to participation in PA through the buffering hypothesis [30].
The hypothesis provides that social support reduces the
unpleasant experiences of undergoing stressful event like PA
through the development of better coping mechanisms, and by
altering or lowering the affective, physiological, or abnormal
response of the individuals to a stressful event [30, 37]
including that of the PA. Although, several studies have
characterized the relationship between social support and PA,
the results of these studies did not evaluate all aspects of
functional social support [30].

The five well-validated aspects of functional social support
are emotional, companionship, instrumental, informational,
and validation [37, 38], however, most studies on PA and social
support mainly focused on three (companionship, emotional,
and instrumental) of the five forms of functional social support
[30, 32, 34]. The lack of information on the relationship of PA
with all aspects of social support has been attributed to lack of
validated instrument that assesses all forms of social support
until recently when a new validated instrument was developed
that could assess all the domains of functional social support
[30]. Moreover, omission of some aspects of social support as it

relates to PA may hamper understanding the true relationship
between PA and all aspects of social support and may also
undermine processes undertaking in providing targeted or
individualist social support intervention for PA [30]. Besides,
socio-demographic  and  socio-cultural  characteristics
influence how individuals perceive the type and level of social
support they receive [29].

Thus, there is need to investigate the influence of social
support on PA in the Africa setting especially in Nigeria. As
stated earlier, socio-ecological model provides that multiple
interactions and undercurrent are responsible for health
behavior, however, to our knowledge, there is no study
conducted to investigate interplay of environmental and social
factors on PA participations in disease population especially
among patients with DM. This study was aimed to evaluate the
influence of neighborhood environment and social support on
PA levels among patients with DM in Nigeria. Understanding
the environmental and social correlates of PA among Nigerians
with DM is useful for policies and programmatic actions to
enhancing PA in this population, as well as others.

MATERIALS AND METHODS

Setting and Respondents

This cross-sectional study was conducted between March
and December 2021. The respondents were patients with DM
attending the Endocrinology Clinic of the Osun State University
Teaching Hospital, Osogbo, Nigeria. Patients with type 1 or 2
DM who were 18 years and older were included in the study.
However, those with other underlying medical conditions
apart from diabetes that may impair PA e.g., stroke;
musculoskeletal problems or deformity preventing them from
engaging in PA e.g., amputation; aphasia, major hearing
problem, and those with impaired cognitive function were
excluded from the study. The sample size was calculated using
the formula for cross-sectional survey: N=Z2p(1-p)/e? [39],
where N is the required sample size, Z is standard normal
deviation (95% confidence level=1.96), p is pre- study estimate
of proportion, and when considered the prevalence (p) of DM in
Nigeria, which has been estimated to be 10% [4], p=10, while e
is the desired level of precision (0.05), and N=1.962x10(1-
10)/0.05%=125. Therefore, a minimum of 125 respondents were
required for this study. However, a total of 193 respondents
were recruited. Verbal confirmation and marking of the charts
of interviewed patients were used to avoid data recycling.

Instrument and Measurement
Socio-demographic characteristics

A self-developed proforma was used to collect data on
physical, clinical, and socio-demographic characteristics (age,
sex, BMI, time since diagnosis of diabetes, employment,
marital, education status, and income level) of the eligible
respondents. Marital status was classified as married or single.
Education was classified as no formal, primary, secondary, and
tertiary education levels. Employment status was categorized
into employed and unemployed. Income was categorized into
three groups of low (<$2 per day), medium ($2-$5 per day) and
high (>$5 per day) income levels. The body mass index was
categorized into normal weight (<25 kg/m? and
overweight/obese (225 kg/m?). None of the respondents was
underweight. Waist circumference (assessed at the midpoint
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between the iliac crest and the lower costal margin) was
measured with a non-stretch tape to the nearest centimeters.
Waist circumference values <102 cm and <88 cm were classified
as normal in male and female respondents [40].

Physical activity assessment

The self-reported PA of the respondents was evaluated by
the International PA questionnaire short form (IPAQ-SF). The
IPAQ-SF is an instrument comprising seven items eliciting
information on PA performed for at least 10 minutes at a time
over the last seven-day period. The questionnaire collects
information on the number of days and average time per day
spent on PA in terms of vigorous-intensity activity, moderate-
intensity activity, and walking activity. The metabolic
equivalent task (MET) scores, which is the individual’s working
metabolic rate relative to resting metabolic rate [6], was
calculated for each of the three domains in order to assess the
intensity of PA of the respondents. The MET score was derived
by multiplying the total minutes and days of PA within a week
with the MET for each of vigorous PA (MET=8.0), moderate PA
(MET=4.0), and walking (MET=3.3). The total MET was obtained
by adding all the MET values of the three domains in IPAQ-SF
together. The total MET was categorized into low (<600 MET-
min per week), moderate (=600 MET-min per week) and high
(23,000 MET-min per week) PA levels. Furthermore,
respondents were categorized into health-enhancing PA
(HEPA) and non-health-enhancing PA groups based on the PA
global recommendations [22, 41-43]. In order to eliminate or
reduce the reported problem of overestimation of PA by the
use of questionnaire, the second item (question on moderate
PA) on IPAQ-SF was reordered as item 1 and vice-versa in this
study. Evidence has shown that the placement of vigorous-
before moderate-intensity items on IPAQ contribute to
overestimation of PA due to possible double-counting of
activity [44-46]. The IPAQ- SF has been reported to have a
consistent high criterion validity and reliability (0.66 to 0.88) in
assessing PA [47, 48].

Neighborhood environment assessment

The physical activity neighborhood environment scale
(PANES) was used to assess the perceived physical
neighborhood environment of the respondents. The PANES
items assess neighborhood attributes in terms of social
environment, aesthetics, and walkability. The PANES is a 17-
item survey (seven core and 10 optional) which assesses the
perceived neighborhood environment in relation with PA. The
seven core items, used in this study, evaluate residential
density; access to shops/ services, public transit, and
recreation facilities; presence of sidewalks, bike paths; and
personal safety from crime. The core items, apart from the
residential housing item, were asked by applying a 4-point
Likert scale ranging from “strongly disagree” to “strongly
agree” while the housing item was asked by using a 5-point
scale. Neighborhood has previously been defined as the area
within a 10 to 15 minute walk from home [49]. PANES was
scored by summing the dichotomized items 1 through 6 and
created a summary score that ranges from zero to six based on
the Likert-scale response options [50]. The higher the PANES
score the greater the neighborhood environmental support for
PA. Dichotomized PANES items have been reported to have
acceptable validity and reliability [49]. Furthermore, response
options of items 2 to 7 were collapsed and recoded into a 2-
level variable ‘no’ (strongly disagree and somewhat disagree
options) vs. ‘yes’ (strongly agree and somewhat agree options)

in response to their perceived neighborhood environment in
relation to PA. The PANES is reported to place less survey
burden on the respondents with adequate content validity and
test-retest reliability (0.52 to 0.88) in assessing relationship
between physical neighborhood and PA outcomes [50-52].

Social support assessment

The physical activity and social support scale (PASSS) was
used to assess the respondents’ level of perceived social
support for PA. The PASSS has 20 items eliciting information on
the level of social support received to participate in PA. The
degree of social support was assessed by using a Likert-type
scale with scores ranges from 1 (never), 4 (sometimes), 7
(always) to 0 (not applicable). This scale analyzes five forms of
social support which include companionship, instrumental,
emotional, validation and informational [30]. The maximum
total PASSS score is 140. The higher the PASSS score the higher
the degree of social support experienced by the respondents to
engage in PA [30]. Furthermore, the five aspects of PASSS were
scored separately by adding the scores equivalent to the
response on the items for each aspect of social support. The
corresponding items for the five forms of social support on
PASSS are: emotional support (items 1-4), validation support
(items 5-8), informational support (items 9-12), companionship
support (items 13-16), and instrumental support (items 17-20).
The maximum score for each of the aspect of social support on
PASSS is 28. The validity of PASSS in assessing social support
for PA has been reported as adequate with test-retest reliability
of 0.82 [30]. Since Yoruba is the common language in the study
setting, the IPAQ-SF, PANES, and PASSS were culturally
translated and adapted to Yoruba language. Ethical clearance
was obtained from Research Ethics Committee of the Osun
State University Teaching Hospital Osogbo, Nigeria. The
purpose of the research was explained to the respondents and
their written informed consent was obtained before the
commencement of the study.

Data Analysis

Descriptive statistics of frequency, percentage, mean, and
standard deviation was used to summarize data. Chi-square
was used to evaluate the association of socio-demographic,
physical and neighborhood environmental factors with PA
levels, while Spearman’ rank-order coefficients was employed
to assess the correlations of elements of perceived social
support and neighborhood environment with the total amount
and types (vigorous, moderate, and walking) of PA. The
relationship between PA levels (low, moderate, and high) and
social support and neighborhood environmental factors was
examined by multinomial logistic regression expressed in odds
ratio (OR) and 95% confidence interval (Cl). While using
respondents in low level PA as reference group, the social
support and neighborhood environment variables were
entered in model 1. Model 2 was however adjusted for age,
gender, marital status, educational level, income, and
employment status. Alpha level was set at p<0.05. Data
analyses were carried out using SPSS 21.0 version software
(SPSS Inc., Chicago, IL, USA).

RESULTS

The mean age of the respondents was 58.5+11.5 years,
higher proportion of the respondents were women (63.7%),
those with tertiary education (39.9%), and those who had high
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Table 1. Association between socio-demographic characteristics and physical activity levels of the respondents (N=193)

Physical activity levels

Variable Totaln (%) Low leveln (%) Moderate leveln (%) High leveln (%) X p-value
Gender 2.217 0.330
Male 70 (36.3) 44 (40.7) 14 (29.2 12 (32.4)
Female 123 (63.7) 64 (59.3) 34 (70.8 25 (67.6)
Age 8.032 0.018*
<64 134 (69.4) 66 (61.1) 38(79.2 30(81.1)
=65 59 (30.6) 42(38.9 10 (20.8 7(18.9)
Education 22.588 0.001*
None 18(9.3) 13(12.0) 4(8.3) 1(2.7)
Primary 34 (17.6) 23(21.3) 4(8.3) 7(18.9)
Secondary 64 (33.2) 43 (39.8) 9(18.8) 12 (32.5)
Tertiary 77 (39.9) 29 (26.9) 31 (64.6) 17 (45.9)
Marital status 1.384 0.501
Married 158 (81.9) 91 (84.3 39 (81.3) 28 (75.7)
Single® 35(18.1) 17 (15.7 9(18.7) 9(24.3)
Income level 6.875 0.143
Low 77 (39.9) 49 (45.4) 15(31.3) 13(35.1)
Medium 69 (35.8) 31(28.7) 20 (41.7) 18 (48.6)
High 47 (24.4) 28 (25.9) 13 (27.1) 6(16.2)
Employment 16.052 0.003*
Formal 30 (15.5) 11(10.2) 14 (29.2) 5(13.5)
Self-employed 102 (52.8) 68 (63.0) 15 (31.3) 19 (51.4)
Unemployed 61 (31.6) 29 (26.8) 19 (39.5) 13(35.1)
BMI 4.328 0.115
Normal 75 (38.9) 42 (38.9) 14(29.2 19 (51.4)
Overweight/obesity 118 (61.1) 66 (61.1) 34 (70.8) 18 (48.6)
Waist circumference 9.046 0.011*
Normal 50 (25.9) 27 (25.0) 7 (14.6) 16 (43.2)
High 143 (74.1) 81 (75.0) 41 (85.4) 21(56.8)

Note. 2Including the unmarried, separated, and widowed; x% Results of the Chi-square test of association between socio-demographic
characteristics and the physical activity levels; *Indicates significant association at p< 0.05; & BMI: Body mass index

Percent

Low Moderate High
Physical Activity Levels

Figure 1. Bar chart showing the proportion of physical activity
levels of the respondents (Source: Authors own elaboration)

waist circumference (74.1%). The rates for low, moderate, and
high levels of PA were 56.0%, 24.9%, and 19.1%, respectively,
44% and 56% of the respondents engaged in health-enhancing
and non health-enhancing PA. The mean and standard
deviation of the total PASSS and PANES scores were
56.87+38.61 and 2.17+2.04 (Table 1, Figure 1, and Figure 2).
Those considered as active in the health-enhancing physical
activity (HEPA) were respondents who met at least 600 MET-
min-per week of physical activity.

The PA level was significantly associated with each of age
(x?=8.032; p=0.018), education status (x?=22.588; p=0.001),
employment status (x?=16.052; p=0.003) and waist
circumference (x?=9.046; p=0.011) of the respondents (Tablel).

Furthermore, there was significant association between PA
level and most neighborhood environmental factors-easy
access to services and shops (x*=36.603; p<0.001), easy access

8

Percent

Active Group
Health-enhancing Physical Activity Groups

Inactive Group

Figure 2. The distribution of the health-enhancing physical
activity participation by the respondents (Source: Authors own
elaboration)

to traffic stops (x?=42.850; p<0.001), presence of walking
facilities (x>=47.123; p<0.001), quality of walking facilities
(x>=45.068; p<0.001), and easy access to recreation
infrastructure (x*=42.702; p<0.001) (Table 2).

The total METs, including vigorous, moderate, and walking
PA METs of the respondents was significantly correlated with
environmental factor (r=0.76; p<0.001) and perceived social
support for PA (r=0.38; p<0.001). The total PA score was also
negatively correlated with age (r=-0.2; p<0.001). Meanwhile,
total METs was significantly correlated with each of emotional
(r=0.30; p<0.001), validation (r=0.32; p<0.001), informational
(r=0.38; p<0.001), companionship (r=0.25; p<0.001), and
instrumental (r=0.36; p<0.001) aspect of social support.
Furthermore, each of vigorous, moderate, and walking type of
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Table 2. Associations of neighborhood environmental factors with physical activity levels of the respondents (N=193)
. Physical activity levels
Variable Low level n (%) Moderate level n (%) High level n (%) X p-value
Many shops, stores, markets, or other places to buy things | need are within easy walking distance of my home
Yes 47 (43.5) 40 (83.3) 33(89.2) 36.603 0.000*
No 61 (56.5) 8(16.7) 4(10.8)
It is within a 10-15-minute walk to a transit stop (such as bus, train, trolley, or tram) from my home
Yes 35(32.4) 25(52.1) 35(94.6) 42.850 0.000*
No 73 (67.6) 23 (47.9) 2 (5.4)
There are sidewalks on most of the streets in my neighborhood
Yes 14 (13.0) 29 (60.4) 22 (59.5) 47.123 0.000*
No 94 (87.0) 19 (39.6) 15 (40.5)
There are facilities to bicycle in or near my neighborhood like special lanes, separate paths, or trails, shared use paths for cycles and pedestrians
Yes 13 (12.0) 11(22.9) 25 (67.6) 45.068 0.000*
No 95 (88.0) 37(77.1) 12 (32.4)
My neighborhood has free/low cost recreation facilities (parks, walking trails, bike paths, recreation centers, playgrounds, public swimming pools)
Yes 14 (13.0) 8(16.7) 24 (64.9) 42.702 0.000*
No 94 (87.0) 40 (83.3) 13 (35.1)
The crime rate in my neighborhood makes it unsafe to go on walks at night
Yes 57 (52.8) 23 (47.9) 18 (48.6) 0.379 0.820
No 51(47.2) 25(52.1) 19 (51.4)
Note. x% Chi-square test of association & *Indicates significant association at p<0.001
Table 3. Correlations of physical activity with neighborhood environment and social support factors
1 2 3 4 5 6 7 8 9 10 11 12 13
Total PA (MET) -
Vigorous PA (MET) 0.68** -
Moderate PA (MET)  0.71**  0.73** -
Walking PA (MET) 0.81** 0.32** 0.29** -
PANES score 0.76* 0.62** 0.67** 0.51** -
PASSS total score 0.38**  0.40** 0.31** 0.21** 0.53** -
PASSS-EMO 0.30** 0.35** 0.25"* 0.29** 0.51** 0.87** -
PASSS-VAL 0.32** 0.35** 0.25"* 0.16* 0.48** 0.84** 0.66** -
PASSS-INF 0.38** 0.38** 0.29** 0.24** 0.51** 0.88** 0.68** 0.78** -
PASSS-COM 0.25** 0.22** 0.18** 0.16** 0.45* 0.82** 0.63** 0.63** 0.78** -
PASSS-INS 0.36** 0.39** 0.29** 0.19** 0.38** 0.82** 0.69** 0.69** 0.61** 0.55** -
Duration 0.12 0.07 -0.03 0.13 0.06 0.14 0.12 0.14 0.13 0.18* 0.11 -
Income -0.003  0.040  0.100 -0.090 0.005 0.090 0.040 0.130 0.170** 0.090 -0.040 -0.090 -
Age -0.20**  -0.16* -0.20** -0.110 -0.16* -0.070 -0.008 -0.120 -0.060 -0.060 -0.040 0.31**  0.130

Note. PA: Physical activity; MET: Metabolic equivalent of task; PANES: Physical activity neighborhood environment scale; PASSS: Physical activity
and social support scale; PASSS-EMO: Physical activity and social support scale-emotional support; PASSS-VAL: Physical activity and social

support scale-validation support; PASSS-INF: Physical activity and soc

ial support scale-informational support; PASSS-COM: Physical activity and

social support scale-companionship support; PASSS-INS: Physical activity and social support scale-instrumental support; *Indicates significant

correlation at p<0.05; & **Indicates significant correlation at p<0.001

PA was significantly correlated with the environmental and
social support factors (p<0.05) (Table 3).

In the first model of multinomial logistic regression
analyses, the neighborhood environment (PANES score) was
significantly associated with moderate (OR: 6.77; 95% Cl: 3.01-
15.24) and high (OR: 32.60; Cl: 10.31-103.07) levels PA
compared with respondents with low PA level. In this model,
respondents were likely to engage in moderate PA with
presence of easy access to traffic stops (OR: 3.69; 95% Cl: 1.11-
12.26), quality walking facilities (OR: 40.46; 95% Cl: 4.64-
352.28), easy access to recreation infrastructure (OR: 7.89; 95%
Cl: 1.22-51.34), and safety from crime (OR: 0.36; 95% Cl: 0.14-
0.94). In addition, respondents with quality walking facilities
were likely to engage more in high PA (OR: 47.69; 95% ClI: 3.71-
612.43). Respondents with information social support were
likely to engage in high PA (OR: 1.36; 95% Cl: 1.04-1.79).

After adjusting for age, gender, marital status, educational
level, income, and employment status in model 2, respondents
living in areas with better neighborhood environmental sup-
port for physical activity (PANES score) engaged more not only

in moderate PA (OR: 10.76; 95% Cl: 3.82-30.32) but were also
highly physically active (OR: 45.73; 95% Cl: 12.14-172.27). In
addition, respondents with easy access to quality walking
facilities (OR: 46.53; 95% Cl: 3.89-557.32; OR: 46.13; 95% Cl:
2.65-802.40) and easy access to recreation infrastructure (OR:
46.89;95% Cl: 3.95-487.83; OR: 17.99; 95% Cl: 1.28-252.98) were
moderately to highly physically active, while those with
neighborhood perceived to be safe from crime (OR: 0.21; 95%
Cl: 0.07-0.64) and with easy access to services and shops (OR:
21.90; 95% CI: 1.83-262.59) were more moderately or highly
physically active, respectively. Respondents with high PA had
more informational social support (OR: 1.44; 95% ClI: 1.04-2.00)
than those with low PA (Table 4).

DISCUSSION

The findings of this study show that majority (56%) of the
patients with DM assessed did not engage in health-enhancing
PA and therefore were physically inactive indicating that the
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Table 4. Multinomial logistic regression analysis showing relationship of PA with environmental and social support factors

Model 1°

Model 2°

M PA OR (95% Cl)

High PA OR (95% CI)

MPAOR(95%CI)  High PAOR (95% Cl)

Social support factors

PASSS score 0.99 (0.79-1.24) 0.89 (0.69-1.14) 1.11 (0.84-1.46) 0.83(0.61-1.12)
Emotional support 0.99 (0.78-1.25) 1.18 (0.89-1.54) 0.89 (0.66-1.19) 1.27 (0.92-1.74)
Validation support 1.05 (0.83-1.33) 1.18 (0.90-1.53) 0.94 (0.71-1.25) 1.19(0.88-1.62)
Informational support 1.09 (0.86-1.39) 1.36(1.04-1.79)* 0.91(0.68-1.19) 1.44 (1.04-2.00)*
Companionship support 0.99 (0.79-1.24) 1.02 (0.79-1.32) 0.90 (0.69-1.19) 1.11(0.82-1.50)
Instrumental support 1.06 (0.85-1.34) 1.12 (0.87-1.46) 0.96 (0.72-1.27) 1.24(0.91-1.69)

Nagelkerke’s R?

34.6%

49.7%

Environmental factors

PANES score 6.77 (3.01-15.24)**

32.60 (10.31-103.07)**

10.76 (3.82-30.32)**  45.73(12.14-172.27)**

Easy access to services and shops 0.62(0.18-2.13

6.23 (0.84-46.26) 0.99 (0.22-4.49) 21.90 (1.83-262.59)*

)
Easy access to traffic stops 3.69(1.11-12.26)*

0.90 (0.10-8.17) 3.94(0.99-15.69) 0.51 (0.05-5.06)

Presence of walking facilities 0.27 (0.05-1.56)

1.94 (0.22-17.42) 0.34(0.04-2.72) 3.55(0.27-46.33)

Quality of walking facilities 40.46 (4.64-352.28)*

47.69 (3.71-612.43)*

46.53 (3.89-557.32)* 46.13 (2.65-802.40)*

Easy access to recreation infrastructure 7.89 (1.22-51.34)*

3.17(0.42-24.15) 46.89 (3.95-487.83)* 17.99 (1.28-252.98)*

Safety from crime 0.36 (0.14-0.94)*

0.34(0.08-1.44) 0.21(0.07-0.64)* 0.35(0.07-1.86)

Nagelkerke’s R?

78.9%

83.4%

Note. The reference group are respondents in low level physical activity group; *Model 1 is the unadjusted model; "Model 2 was adjusted for age,
gender, marital status, educational level, income, & employment status; M: Moderate; OR: Odd ratio; CI: Confidence interval; PA: Physical activity;
PASSS: Physical activity & social support scale; PANES: Physical activity neighborhood environment scale; *Indicates significance at p<0.05; &

**Indicates significance at p<0.001

MET of their total PA was below minimum recommendation of
600 MET-min per week. This finding is similar to PA level
obtained among diabetes patients in other climes including
Nigeria [15, 53], Batswana [54], Ghana [55], and Nepal [6].
However, higher level of PA participation was reported among
patients with DM in the North Carolina, USA wherein 56% were
said to have engaged in moderate or high PA weekly [56].

Even though PA participation is generally low among
Nigerian adult population, a recent comparative study
reported a lower PA level among Nigerian patients with DM
compared to healthy control [15]. The authors, however,
observed that both groups in the study had low level of PA and
therefore opined that factors other than health status of the
patients were responsible for their physical inactivity [15].
Reports have earlier shown that patients with DM abstain from
engaging in PA for fear of triggering hypoglycemic crisis [57].
Therefore, public awareness, targeted education, and
individualized interventions on the health benefits of PA on
mortality and morbidity of DM should be undertaken by the
governments, policy makers and clinicians.

Furthermore, the results of this study show that friendly PA
neighborhood environment, indicated by high PANES scores is
associated with high participation in PA. In other words,
patients who reside in environment perceived to be supportive
in PA participation engaged in moderate or high PA. Moreover,
the neighborhood environmental support for PA was strongly
and positively correlated with each type of PA (vigorous,
moderate, and walking) assessed in this study suggesting that
a supportive environment is needed for optimum participation
in any type of PA. Previous studies have reported positive
association between built environment and PA among healthy
populations generally [17, 18]. Our study further analyzed the
relationship of each built environment with PA in this
population. In this respect, easy access to services and shops,
easy access to traffic stops, presence of walking facilities,
quality of walking facilities, and easy access to recreation
infrastructure were associated with PAin the bivariate analysis.

However, in the multivariate analysis, easy access to
quality walking facilities, safety from crime and easy access to

recreation infrastructure were related to patients with DM
engaging in moderate to high levels of PA. It was reported that
patients with diabetes considered distance to exercise facilities
as a main barrier to regular participation in PA and exercise
[15]. Furthermore, external factors including lack of safe road
and place to exercise were similarly reported as barriers to PA
participation by Indian diabetes patients [58]. The World
Confederation for Physical Therapy had previously suggested
for the inclusion of environmental, community and policy
factors in designing PA programs [59], and since attributes of
physical environmental factors could influence PA
participation by diabetes patients, environment favorable to
PA participation should be considered by Nigerian
policymakers in developing or improving health-related
programs including PA program.

In this study, the PA of the patients was positively
correlated with the perceived social support. The results
further showed that each of the type of PA (vigorous, moderate,
and walking) participated in by the patients was associated
with the perceived social support and its elements. This
indicates that patients with higher perceived social support
from family, friends, community etc. engaged more in PA.
Studies have reported that social support is a predictor for PA
participation [28-35] including those living with diabetes [6, 15,
58, 60-62]. A strength of this study is the use of instrument that
assesses all elements of social support in PA as previous
studies on relationship between social support and PA did not
take into consideration the influence of different forms of
social support on patterns of PA.

In this study, the PA was positively correlated with each of
the emotional, validation, informational, companionship, and
instrumental elements of social support. It can therefore be
inferred that every element of social support is important in
enhancing PA participation and therefore should be offered to
this population. In fact, the informational aspect of social
support had the highest correlation with PA in this study and
the association was maintained in the regression models
showing that the cohort relied heavily on the information or
instructions concerning PA to be physically active. Such
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information might have included the health-benefits of PA and
information on availability of infrastructure for PA.

Informational support has been described as easy
accessibility of information or instruction for the behavior or
behavior change or means to improve the behavior [30]. This
information on health-benefits of PA may be provided for this
cohort and similar patient population by the use of materials
including leaflets, social media, mass media, pamphlets,
posters etc. by governments, civil societies, clinicians, family
etc.

With respect to the socio-demographics, age, employment,
and education status were associated with PA levels. The
younger patients, especially those whose age is below 65 years
in this study engaged more in moderate and high levels of PA.
Ordinarily, older adults who are generally more susceptible to
falls and frailty and may present with more medical co-
morbidity and diabetes complications may be reluctant,
unwilling, or unable to engage in PA. Special considerations or
arrangements may be considered for this population to engage
in PA especially those with chronic conditions. A study on
prevalence of physical inactivity among Nigerian women
reported that older women are more physically inactive than
younger women [42]. Additionally, patients with tertiary
education and who were employed were more likely to be
physically active than those with lower education or
unemployed as shown in this study. It was reported that
patients with DM with higher education in Nepal were more
motivated to engage in PA [6]. It has been suggested that
educated and employed individuals generally have more
income and have easy access to health information and
therefore have better opportunities and resources to engage in
PA [22].

This study has some potential limitations. First, we did not
evaluate the influence of possible complications of DM, e.g.,
diabetic peripheral neuropathy on the PA of the respondents.
Second, the relationship observed in this study cannot be
taken as causality due to the cross-sectional design of the
study. Lastly, the PA of the respondents was assessed
subjectively by IPAQ-SF. Studies have shown that respondents
tended to overestimate their PA levels with this type of
measure [63-65] showing possibility of the respondents in this
study having lower PA than what was reported. However, the
re-ordering of items 1 and 2 of IPAQ-SF may have eliminated or
reduced the phenomenon of PA overestimation in this study.
Placement of vigorous- before moderate-intensity items on
IPAQ has been reported to contribute to overestimation of PA
due to possible double-counting of activity [44-46]. A
prospective study with the use of objective measure of PAe.g.,
accelerometer and a larger sample drawn from multiple
centers should be considered in the future to consolidate the
findings of this study.

CONCLUSION

About 56% of Nigerian patients with DM were physically
inactive which was associated with neighborhood
environmental and social support factors. These findings may
help the urban planners, policymakers, community, carers,
family, and clinicians in Nigeria to facilitate policies and
programs including provision of social support, social
networks, social support-seeking skills, recreational facilities,

sports centers, traffic stops, walking facilities and other built
environmental facilities that promote PA participation.
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