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EXAMINING PHYSICAL ACTIVITY AND OBESITY PATTERNS IN ADULT PATIENTS AT A MISSION-BASED HOSPITAL OUTPATIENT CLINIC IN SOUTHWEST NIGERIA

ABSTRACT
BACKGROUND: The rising prevalence of non-communicable diseases (NCDs) presents a significant global health challenge, especially in low- and middle-income countries. Physical inactivity (PI) which ranked as the fourth leading risk factor for global deaths, alongside with obesity which affected over 650 million adults in 2016 are important risk factors. Monitoring levels of physical activity (PA) and obesity is essential for tracking NCD risk factors. This study aimed to evaluate physical activity levels, body mass index (BMI), and their interrelationship among adult patients.
METHODS: A cross-sectional study was conducted involving 364 adult patients at a tertiary healthcare facility over a three-month period. Data was gathered through self-administered questionnaire and BMI measurements. Statistical analyses included Chi-square tests, correlation, and regression analyses with level of significance set at p < 0.05.
RESULTS: About half 182 (50.0%) had low PA levels, while 95 (26.1%) and 97 (26.7%) were overweight and obese respectively. The prevalence of PI 125(54.1%) and obesity 84(36.4%) among females was higher than males 57(42.9%) and 13(9.8%) (P < 0.001). PI was commoner among class 3 obese individuals 14 (87.5%) compared to those with normal weight 68 (45.9%) (P = 0.027). A negative correlation existed between PA and BMI (r = -0.159, P = 0.002), with physically inactive individuals three times more likely to have a BMI ≥ 35 kg/m² (OR = 3.37, P = 0.036).
CONCLUSION: The significant prevalence of PI and obesity, especially among females, highlights the urgent need for interventions to address these public health issues.
KEYWORDS: Physical activity, obesity.
BACKGROUND
The increasing prevalence of non-communicable diseases (NCDs) is a major global health challenge, with low- and middle-income countries, facing a particularly heavy burden.(1) Physical inactivity (PI) with a global prevalence of over 25% among adults is the fourth leading risk factor for NCDs, contributing to 6% of coronary heart disease, 7% of type 2 diabetes, and 10% of breast and colon cancers.(1-2,3-6) Physical activity (PA) is the movement of the body produced by skeletal muscles that require energy expenditure.(3,4,6) The World Health Organization (WHO) recommends 150–300 minutes of moderate or 75–150 minutes of vigorous activity weekly.(4,5,7)
PA levels can be low, moderate, or high using the Short Form of International Physical Activity Questionnaire (IPAQ-SF). Individuals with moderate or high PA meet WHO recommendations, while those with low PA are physically inactive. (1,4) Other PA assessment tools include pedometers, accelerometers, indirect calorimetry, and the Doubly Labeled Water method. (8)
Obesity, which is another growing concern affected over 650 million individuals globally in 2016 and its prevalence tripled between 1975 and 2016. (9) In Nigeria, its prevalence was 8.9% in 2018 with females being more affected. (10) This rising prevalence is alarming, considering that it is associated with various complications, including hypertension, type 2 diabetes, and certain cancers. (11,12,13,14) 
PI is an important risk factor for obesity and is increasingly recognized as a public health issue in Nigeria. (15) Many Nigerians now lead sedentary lifestyles, primarily due to the shift from manual labor to more sedentary occupations, increased reliance on motorized transport, and the proliferation of technology that encourages inactivity. (15) For example, a study conducted in Abuja reported that only 33.3% of adults met the recommended levels of physical activity. (16) 
Also, some lifestyle changes including transiting from staple foods to fast and processed foods often high in calories and low in nutritional value have contributed to unhealthy eating habits. (17,18) Additionally, the economic burden of healthcare costs associated with obesity-related diseases can strain families and the healthcare system, further exacerbating the issue. (19)
Moreover, cultural perceptions of body image play a significant role in the obesity epidemic in Nigeria. In many Nigerian communities, a larger body size is often associated with wealth and prosperity, leading to a cultural acceptance of obesity. (20) This perception can hinder efforts to promote healthy weight management and physical activity, as individuals may not perceive the need to change their lifestyle.
Furthermore, Gender disparities are also evident in the prevalence of physical inactivity and obesity. (1,15,21-24) Studies have shown that women are more likely to be physically inactive and obese compared to men. For instance, the NDHS 2018 reported that 36% of women were classified as overweight or obese compared to 20% of men. (10) This disparity can be attributed to various factors, including societal norms that restrict women's mobility and access to recreational facilities, as well as the burden of household responsibilities that limit their time for physical activity.
Monitoring physical activity levels and obesity trends is essential for understanding the scope of the problem. Thus, the study aimed at determining the level of Physical activities, and Body Mass Index of patients and further assessed the relationship between the two parameters among adult patients attending medical outpatient department of a mission based hospital, in Oyo State, Southwest, Nigeria. Research studies that assess the relationship between physical activity and obesity in the Nigerian context can provide valuable insights for policymakers and public health practitioners to guide future interventions and policy decisions to mitigate the growing burden of NCDs associated with physical inactivity and obesity. The study aimed at determining the level of PA, the BMI degree of body fatness and their associations. The objectives are to determine the prevalence of PA, the BMI pattern and the association between them.

MATERIALS AND METHODS
 STUDY LOCATION. The study was conducted in a mission-based tertiary hospital outpatient clinic in south-west, Nigeria. It has developed basic infrastructures including two degree-awarding tertiary institutions, two tertiary health facilities (a government owned and a mission-based health facility where the study was conducted), a general hospital and some primary health centres. The study site is on a major road making it accessible to the travelers and dwellers who are mostly farmers, traders and professionals. 
STUDY POPULATION. Inclusion Criteria: Adult patients between 18 and 64 years accessing care at the General Outpatient Clinic (GOPC), of the tertiary hospital during the study period who consented to be participate in the study.
Exclusion Criteria: Participants were excluded if they had neurological, cognitive, or severe musculoskeletal conditions, serious medical illnesses, recent hospital discharges, or were pregnant, as these could limit physical activity.
STUDY DESIGN: It was cross-sectional in design
SAMPLE SIZE DETERMINATION: It was determined using the Leslie Kish formula for estimating the minimum sample size in health studies. 
The formula (25)  is:	 n = z2pq
                                             d2
Where n is the sample size (where population > 10,000), p is the expected proportion with desired characteristics in population based on previous studies, q is the proportion of the population without the desired characteristics (1-p), z is the standard normal variate at 5% type 1 error (p value < 0.05), it is 1.96 and d is the degree of precision or absolute error. It is usually set at 5 % (0.05). Using a prevalence value of 68.6% from a previous study by Oyeyemi et al   and imputing it into the above formula, the minimum sample size was 331. (26) In order to compensate for non-responders, or poorly filled questionnaires, an attrition rate of 10% was added to make the sample size 364.
SAMPLING TECHNIQUE. The respondents were selected using the systematic random sampling method. The General Outpatient Clinic runs for 420 minutes (9 am to 4 pm) each day from Mondays to Fridays and it took an average of 15 to 20 minutes for each participant who met the selection criteria to complete the instrument for data collection. It meant that about 21 patients could be recruited in a day, however, in order not to keep eligible patients for a long period of waiting before being recruited, 10 patients were recruited per clinic day.  On average, there were 50 patients seen at the clinic per day. The sampling interval for each clinic day was derived from the formula: (sample frame/ sample size). The sampling interval of 50/10= 5 was used for patients’ selection in GOPC. On every clinic day, the patients’ folders were serially assigned a number code from 01-50 in order of their arrival at the clinic from the Health Records Department. The first eligible participant β for the study was selected by simple random sampling by a nurse stationed at the GOPD who was not involved in the study. Subsequently, the owners of folders with serial numbers β + 5, β + 10, β + 15, and so on were recruited for the study so long they consented to be part of the study until the required sample size was obtained for the day. If the selected patient did not meet the inclusion criteria, the very next patient was selected. An identification tag was placed on each of all recruited patients’ folders and left in place throughout the study to avoid a repeat selection. An informed consent form was also signed by all eligible participants.
TOOLS/INSTRUMENTS FOR DATA COLLECTION
A semi-structured, self-administered questionnaire adapted from IPAQ-SF, was used to assess socio-demographics and physical activity levels. (7,26)  
The questionnaire contained the sociodemographic characteristics and physical activity levels lasting at least 10 minutes assessment in the last 7 days. Respondents reported physical activities at work, home, during transportation, and for recreation or exercise. The section included seven items capturing the number of days and duration (hours/minutes per day) spent on vigorous-intensity, moderate-intensity (excluding walking), and walking activities. A final question measured daily sedentary time.
Vigorous activity required hard physical effort, making participants breathe much harder (e.g., heavy lifting, digging, laboring). Moderate activity required moderate effort, causing slightly heavier breathing (e.g., carrying light loads, pushing wheelbarrows, drawing water, jogging). Walking was categorized separately. Section 3 was a record of anthropometric indices including weight, height, and BMI.
DATA ANALYSIS
The data were entered into SPSS and results were presented in tables and charts. Chi-square and regression studies were carried out and P-value was set at < 0.05 with a 95% confidence interval. Socio-economic classes were categorized based on occupation: Class 1 (skilled workers), Class 2 (unskilled workers), and Class 3 (dependents).27 Physical activity (PA) levels were measured using metabolic equivalents of task (METs), where 1 MET equals resting energy expenditure. MET values were assigned to different PA intensities: vigorous (8.0 METs), moderate (4.0 METs), and walking (3.3 METs).
The metabolic equivalent for each intensity PA was calculated as follows-(4,7)
PA(MET)= time spent (minutes) x number of days per week x intensity of activity i.e. MET value
Walking MET-minutes/week = 3.3× walking minutes× number of days of walking
Moderate MET-minutes/week = 4.0× moderate-intensity activity minutes× number of days of moderate-intensity PA
Vigorous MET-minutes/week = 8.0× vigorous-intensity minutes× number of days of vigorous-intensity PA.
Total Physical Activity MET-minutes/week score= sum of Walking+ Moderate+ Vigorous MET-minutes/week scores
Using the total physical activity MET-minutes/ week, the physical activity level of participants was classified as follows: Low— when METs total in a week is < 600 METs-minute; moderate— when METs total within a week is 600-2999 METs-minute; and high—when METs total is ≥3000 METs-minute per week. Individuals with moderate and high levels of physical activity are regarded to have fulfilled the WHO recommended policy on physical activity while those with a low level of physical activity are described as physically inactive. (1,5)
The body mass index (BMI) index was determined by dividing the weight in kilogram by the square of the height in metres. The BMI was classified into underweight (BMI < 18.5 kg/m2), normal (BMI 18.5– 24.9kg/m2), overweight (BMI 25-29.9 kg/m2), class 1 obesity (BMI 30-34.9kg/m2), class 2 obesity (BMI 35-39.9kg/m2), and class 3 obesity (BMI ≥40kg/m2) categories. 

RESULTS
Of the 364 respondents, nearly two-thirds 231 (63.5%) were females, while 33 (36.5%) were males. The age groups 44-54 and 55-64 years had the highest proportion 95 (26.1%) each. Though, more than one-half 191 (52.5%) of the respondents had tertiary level of education, only 101 (27.7%) belonged to SEC 1, while 192 (52.7%) and 71 (19.6%) belonged to SEC 2 and 3 respectively.
Table 2 shows that the mean age of the participants was 42.30±14.65 years. The mean BMI (26.94±6.59 kg/m2) corresponded to the overweight BMI range while the mean TPA (2227.99±4176.45MET/min/week) corresponded to a moderate level of PA. The mean BMI of females 28.47± (7.17) kg/m2 was higher compared to males 24.28± (4.44) kg/m2 (P-value < 0.001). Also, there was significant difference between the mean vigorous-intensity PA of among the males 2086.02± (4027.03) MET/min/week and females 221.30± (1090.95) MET/min/week (P-value < 0.001). The average sitting time in a day was also higher among females (427.47±187.96 minutes) than males (360.00± 189.59minutes) (P-value 0.002).
Fig 1 reveals that about one-half 182 (50%) of the respondents were physically inactive.
Table 3 shows that about 95 (26.1%) were overweight and more than a quarter 97 (26.7%) of the respondents were obese. 
A positive correlation (r = 0.317, P= <0.001) exist between age and BMI; and also between average time spent sitting in a day and the BMI (r = 0.122, P= 0.024) as shown in Table 4.
Table 5 shows that the likelihood of obesity among respondents aged 40 years and above was more than twice (Adjusted Odd ratio; OR=2.32, P-value= 0.023) those ≤ 39 years. Also, the odd of obesity among SEC 2 respondents was more than four times (OR=4.25, P-value = 0.022) that among those in SEC 3. 
Table 6 shows that females were about 5 times or more (OR;1/0.21= 4.76, P= 0.004) likely of having moderate, or morbid obesity compared to males. 
Also, the likelihood of class 2 or class 3 obesity among the physically inactive respondents was about three times (OR=3.37, P= 0.035) the likelihood among the physically active.

DISCUSSION
The World Health Organization (WHO) recommended about 150-300 minutes of moderate- or 75-150 minutes of vigorous activity weekly.4,5,7 However, our result showed that about one-half 182(50.0%) of the respondents had a low level of PA which was about twice the global prevalence of PI in 2016.(3-6) The is similar to the finding of Adeloye et al (52.0%) in a systemic review of 15 studies in Nigeria, which may be due to the widespread sedentary occupational patterns across several urban settings in Southern Nigeria which constituted nearly-half of where the studies were conducted.(11) Guthold et al also reported similar findings in Mali (53.2%) and Mauritania (52.6%) from a WHO study. Cultural influences such as gaining weight to conform to traditional aesthetic standard which is a common practice in the latter might account for the low level of physical activity observed in study. (28) 
The overall mean TPA was 2227.99±4176.45 METs/minutes/week, indicating a moderate activity level (Table 2). This TPA was higher than the 1608.0±432.0 METs/minutes/week reported among Abuja government workers in Akarolo-Anthony et al.'s study. (16) As opposed to our study, the latter used a Nurses’ Health Survey II, and was conducted among civil servants. (16) Also, women reported significantly lower total physical activity (TPA) levels (1477.70±2718.11 METs/minutes/week) compared to men (3531.12±5691.92 METs/minutes/week) (P<0.001). 
In addition, the prevalence of overweight or obesity (BMI ≥ 25.0kg/m2) in this study was more than one-half 192(52.8%), and it is similar to the finding of Olawuyi et al (57.3%) in Ibadan and Keramat et al (60.0%) in Australia. (29-30) The similarities may be due to assessment of obesity by BMI. It may also mean that nutritional problems vis-a-vis overweight, and or obesity is no longer a problem that is limited to the urban areas, as it is now present in rural, and semi-urban areas.
The prevalence rate of obesity 97(26.7%) in this study is however higher than the finding of Gongo et al (24.1%) among the Asian Americans though, the latter study used the WHO Asian BMI cut points of ≥ 27.5kg/m2 for obesity because it provided a better estimate of health conditions that are attributable to overweight, and obesity. (31) This finding may further corroborate the fact that obesity with its attending complications is now at home on the African soil. 
The high obesity prevalence in this study was expected, as females (nearly two-thirds of respondents) had significantly longer daily sitting times (427.47±187.96 minutes) than males (360.00±189.59 minutes, P=0.002. Also, the likelihood of females being obese was about four and one-half times (OR; 1/0.22= 4.5) that likelihood of males (P-value of <0.001) This is similar to the finding of Olawuyi et al among civil servants in Ibadan, where they found that the women had about six times the risk of being overweight, or obese compared to men. (29)
Older participants (≥40 years) were more than twice at risk of obesity (OR=2.32, P=0.023) (Table 5) compared to younger ones, aligning with Olawuyi et al.'s study in Ibadan.(29) Reduced activity and comorbidities may contribute to this trend. Socioeconomic class 2 participants had over four times (OR=4.25, P=0.022) the obesity risk of class 3(Table 5), possibly due to sedentary jobs, whereas students who mostly comprise the socioeconomic class 3 engaged in more movement-related activities like lectures and sports.
This study found that physically inactive individuals were over three times (OR=3.37, P=0.036) more likely to have class 2 or 3 obesity (BMI ≥ 35.0 kg/m²) than active individuals (Table 6). Similar findings were reported by Adegoke et al. among Nigerian young adults where physically inactive participants were more likely to be obese, and moderately active individuals were likely to be overweight and by Iwuala et al. among healthcare professionals, where inadequate physical activity doubled the risk of obesity.(32-33) The link may be due to obesogenic behaviors like snacking, screen time, and mobile phone use among physically inactive individuals, all of which contribute to weight gain. A positive association was also found between the duration of sitting time in a day and BMI (r=0.122, P=0.024) (Table 4).
Conclusion
 In conclusion, one-half 182(50.0%) of the study participants had a low level of physical activity, while 95(26.1%) and 97(26.7%) of the respondents were overweight and obese respectively. A negative correlation existed between total physical activity and BMI (r= -0.159, P=0.002), and the odd of BMI≥35.0kg/m2 was three times more among the physically inactive (OR=3.37, P=0.036) compared to the physically active. A negative association was also found between vigorous-intensity PA, and BMI (r= -0.130, P=0.013).
The increased burden of physical inactivity, obesity suggest the need for intensified effort to achieving good health outcomes and concomitant realization of a 15% reduction in the global prevalence of physical inactivity among adults by 2030. 
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TABLE 1A: SOCIODEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS (N=364)
	Variable
Gender
Male
Female
Total

Age
18-24
25-34
35-44
45-54
55-64
Total

Ethnicity
Yoruba
Hausa
Igbo
Others
Total

Religion
Christianity
Islam
Total

	Frequency, N=364

133
231
364


74
46
54
95
95
364


343
4
3
14
364


289
75
364

	Percentage (100%)

36.5
63.5
100.0


20.4
12.6
14.8
26.1
26.1
100.0


94.2
1.1
0.8
3.9
100.0


79.4
20.6
100.0






TABLE 1B: SOCIODEMOGRAPHIC CHARACTERISTICS OF THE RESPONDENTS. N=364
	Variable
Socioeconomic Class
Class 1
Class 2
Class 3
Total

Highest level of education
Primary
Secondary
Tertiary
No formal education
Total

Marital status
Single
Married
Divorced/Separated
Widowed
Total

	Frequency, N=364

101
192
71
364


60
93
191
20
364


95
240
9
20
364

	Percentage (100%)

27.7
52.7
19.6
100.0


16.5
25.5
52.5
5.5
100.0


26.1
65.9
2.5
5.5
100.0








TABLE 2: DESCRIPTIVE STATISTICS OF QUANTITATIVE VARIABLES AMONG MALES AND FEMALES. (N=364)
	Variable

Age
Weight
Height
BMI
Vigorous-intensity PA MET/min
Moderate-intensity PA MET/min
Walking-PA MET/min
Total physical activity (MET/min/week)
Average time spent sitting in a day(min)



	Mean±(SD)
Male
42.59±(15.41)
68.69±(11.83)
1.69±(0.09)
24.28±(4.44)
2086.02±(4027.03)

772.18±(2058.69)

672.93±(3127.78)
3531.12±(5691.92)

360.00±(189.59)
	Mean±(SD)
Female
42.14±(14.22)
72.84±(17.35)
1.60±(0.08)
28.47±(7.17)
221.30±(1090.95)

901.45±(2246.41)

354.94±(728.31)
1477.70±(2718.11)

427.47±(187.96)
	t-test

0.281
-2.696
9.207
-6.940
5.231

-0.545

1.155
3.912

-3.195
	P-value

0.779
0.007
0.158
<0.001
<0.001

0.586

0.250
<0.001

0.002


SPSS P-value of 0.0000 were reported as P-value <0.001
t- test = Independent Samples t Test

FIGURE 1: A PIE CHART SHOWING THE PROPORTIONS OF THE LEVELS OF 
PHYSICAL ACTIVITY OF THE RESPONDENTS



TABLE 3: THE BMI OF THE STUDY PARTICIPANTS. (N=364)
	BMI (kg/m2)
18.5(Underweight)
18.5-24.9 (Normal weight)
25-29.9 (Overweight)
30-34.9 (Class 1 obesity)
35-39.9 (Class 2 obesity)
≥40 (Class 3 obesity) 
Total
	Frequency (N= 364)
21
151
95
57
24
16
364
	Percentage (%)
5.7
41.5
26.1
15.7
6.6
4.4
100.0






TABLE 4: PEARSON CORRELATION BETWEEN BMI AND QUANTITATIVE VARIABLES AMONG STUDY PARTICIPANTS. (N=364)
	Variable                              Correlation coefficient (r)                                            P-value

	
Age                                              0.317                                                                  <0.001⃰  ⃰                                                                  
Vigorous-intensity MET            -0.13                                                                    0.013⃰ 
Moderate-intensity MET            -0.062                                                                  0.239
Walking-MET/min/week            -0.088                                                                 0.095
Total PA                                      -0.159                                                                 0.002⃰  ⃰
Average time spent sitting           0.122                                                                  0.024⃰
in a day(min)




SPSS P-value of 0.000 was reported as < 0.001
⃰  ⃰ Level of statistical significance at a P-value of ≤ 0.01 with a 99% degree of confidence
⃰ Level of statistical significance at a P-value of ≤ 0.05 with 99% degree of confidence

TABLE 5: THE LOGISTIC REGRESSION MODEL OF VARIABLES WITH 
BMI ≥ 30.0kg/ m2. (N=364)
	Variable                             Regression coefficient        Standard error (β)      OR and 95% CI          P-value
                      

	Age 
≤39 years                                       1
≥40 years                                       0.840                                 0.369                    2.32(1.13-4.77)        0.023
Gender
Female                                            1
Male                                              -1.539                                 0.328                   0.22(0.11-0.41)        <0.001
Total physical activity
Physically active                              1
 Physically inactive                         0.354                                 0.279                    1.43(0.83-2.46)       0.204   
Average duration of                        0.001                                 0.001                    1.00(0.99-1.00)       0.424
sitting time       
Socioeconomic class                                                                    
Socioeconomic class  3                   1
Socioeconomic class 1                    1.072                                0.650                     2.92(0.82-10.44)    0.099
 
Socioeconomic class  3                    1
Socioeconomic class 2                   1.447                                 0.631                     4.25(1.23-14.64)     0.022
   


SPSS P-value of 0.000 was reported as < 0.001
OR- Odd ratio

TABLE 6: THE LOGISTIC REGRESSION MODEL OF VARIABLES WITH 
BMI ≥ 35.0kg/ m2. (N=364)
	Variable                             Regression coefficient        Standard error (β)      OR and 95% CI          P-value
                      

	Age
≤39 years                                     1
≥40 years                                     0.787                                0.572                  2.19 (0.72-6.74)           0.169
Gender
Female                                          1
Male                                            -1.575                                0.552                  0.21(0.07-0.61)             0.004
Total physical activity
Physically active                           1
Physically inactive                        0.865                                0.413                 3.37(1.06-5.34)             0.036  

Average duration of                      0.002                                0.001                 1.00(1.001-1.004)         0.127
sitting time       
Socioeconomic class                                                                 
Socioeconomic class  3                    1
Socioeconomic class 1                     1.296                                1.180                3.66(0.36-36.94)         0.272
 
Socioeconomic class  3                    1
Socioeconomic class 2                     1.766                                1.156                 5.85(0.61-56.34)         0.127
   


OR- Odd ratio






LEVELS OF PHYSICAL ACTIVITY

Sales	182(50.0%)
111(30.5%)
71(19.5%)

Low	moderate	high	182	111	71	




