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Abstract
[bookmark: _GoBack]Background: This study estimates the prevalence of overweight and obesity, and factors associated with obesity among public civil service workers in Akure, Ondo State, Nigeria, which information is lacking. Such information is necessary to inform health policies that promote healthy lifestyle behaviours among the workforce of the country.
Methods: This cross-sectional study was conducted among 4844 public civil service workers across 47 Ondo State ministries, departments and agencies. Relevant demographic and lifestyle measures were obtained using the World Health Organization (WHO) STEPwise Questionnaire while height and weight were measured. Obesity and overweight were defined according to the WHO Criteria; body mass index (BMI) of ≥ 30kg/m2 and 25-29.9 kg/m2, respectively. 
Results: Of the total participants (N=4844); male to female ratio of 1:1 (male=2299 and female=2529). One of every five participants was found to be obese with 55% of the participants having a BMI ≥ 25kg/m2. In the bivariate analysis, female sex, age above 41 years, post-primary education level, marriage, no alcohol consumption, diabetes as well as hypertension were significantly associated with obesity. In the multivariate analysis, after adjusting for confounders, only female sex, aging, level of education, marital status, alcohol consumption, diabetes mellitus and hypertension were the significant predictors of obesity. 
Conclusion: A well-implemented workplace policy focusing on integrated screening for obesity and non-communicable diseases should be prioritised in Nigeria. 
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Introduction
Obesity forms part of the ten leading risk factors for morbidity and mortality; fifth leading cause of mortality, with more than 600 million adults reported to be obese worldwide.1-3 The increasing prevalence of obesity is often associated with a consequential rise in the risk of non-communicable diseases such as cardiovascular diseases, diabetes and some forms of cancer.4 Although, the highest burden of obesity is found in the developed countries, the prevalence of obesity is also increasing in the developing nations.5

The nutritional transition in Africa has brought about an increase in the burden of obesity, culminating in the double-burden of under-nutrition and over-nutrition.6-9 Nigeria, a developing country as well as the most populous country in Africa is undergoing changes in lifestyle behaviours linked to nutritional transition precipitate by rising prevalence of non-communicable diseases and risk factors, including obesity. Nigeria is currently experiencing an upward trend in the prevalence of obesity with over 20% increase recorded over the past 15 years.10-13

Obesity places huge burden on health of individuals, impacts greatly on mental health functioning, poor productivity owing to absenteeism, disability and premature deaths.14-16 Public civil service workers are often victims of obesity menace as a result of their poor attitude towards exercise, sedentary lifestyle in the workplace as well as poor dietary practices.17 Public civil service workers form great percentage of a nation’s workforce; and considering their immense contribution to the nation’s economy, obesity upsurge among them could impact negatively on the country. 

Despite the plethora of epidemiological data on overweight and obesity in different population groups in the country, scanty information exists on public civil service workers, whose nature of work requires prolonged sitting with virtually little physical activity. This study examines the prevalence of overweight and obesity and its associated factors among public civil service workers in Akure, Nigeria, which information is lacking. Such information is necessary to inform health policies that promote healthy lifestyle behaviours among the workforce.

Methods
Study area and design 
The cross sectional study was carried out among public service workers from 47 ministries, departments and agencies (MDAs) in Akure, Ondo State. Akure is a big city and the administrative state capital of Ondo State. There are over 30,000 workers working in the various MDAs with official working hours of 08h00 and 16h00 (Nigerian time). 


Ethics and consent to participate
Ethical approval was granted by the Ondo State Health Research Ethics Committee (SHREC – AD4693/307). Prior to each day’s interview, a public lecture was delivered to the participants describing all information regarding the study. Information sheets and consent forms were provided to the participants. All participants provided written informed consent before they were enrolled for the study. Participants were interviewed in a secured room to ensure privacy and confidentially of each worker. 


Participants and Sample Size
All public civil service workers in Ondo state ministries, departments and agencies who fulfilled the inclusion criteria and were on duty during the period of the study were recruited into the study. Participants were included if they were: 18 years and above, willing to participate and had fasted for eight hours prior to the time of study. However, pregnant and lactating women, and those with physical deformities affecting anthropometric measurements were excluded.  
The sample size was based on the need to explore the differences in the various MDAs and categories of workers by managerial grade levels. A difference of 1/3 standard deviation in continuous measures such as blood glucose will include all levels of public health interest. Our sampling frame took cognizance of the various grade levels and availability of workers on the specified dates for their MDAs. For a significance level of 5% and power of 80%, we need an average of 144 per MDA. An estimated total sample size of 6768 participants was considered for this study. A communique detailing the purpose, process and specified dates for each ministry was sent to the relevant authorities and all workers. Each MDA was allocated one to three days to ensure representative samples of workers for the study. 

Data collection
Trained research nurses took measurements of weight and height of the participants. The majority of the participants completed the previously validated World Health Organization (WHO) STEPwise Methodology for the surveillance of non-communicable diseases (NCDs) risk factors at the country level.18 All participants were selected serially across the various MDAs. 

The questionnaire included items gender, age, managerial grade level, marital status, cigarette smoking status, alcohol intake, dietary patterns, hours of sleep and physical activity. Level of education was defined as the highest grade level attained in school and participants were categorized as having no formal education, primary (grade 1-6), secondary (7-12), tertiary (first degree in university or colleges of higher learning) or post-graduate (minimum of second degree). Participants were categorized based on their grade level into; senior management staff (Level 13-17), middle level staff (Level 8–12) and junior management staff (Levels below 8). 

Data were collected on daily consumption of red meat (Western-type diet), cigarette smoking status (considered as smoked if they have ever smoked cigarette or not), excessive consumption of alcohol (if they ever had three or more units of alcohol for men and two or more units for women or not.16 Physical activity was based on self-reporting and participants were categorized as inactive (sedentary lifestyle) if they spent eight or more hours in sitting position per day. 

Measurements
Weight: Body weight was measured in light clothing to the nearest 0.5kg in the standing position using Soehnle Scale (Soenle-Waagen Gmbh Co., Muurhardt, Germany). The height was measured by stadiometer in standing position with closed feet (without shoes to the nearest 0.5cm), holding their breath in full inspiration and Frankfurt line of vision.19 Body mass index (BMI) was calculated as weight divided by height in square metres. BMI was categorized in accordance with WHO criteria [16] as <18.5kg/m2, 18.5-24.9kg/m2, 25.5-29.9kg/m2 and >30.0kg/m2 as underweight, normal, overweight and obese, respectively. 

Blood glucose: Glycaemia was measured using ACCUTRENDR test strips for capillary blood glucose (fasting state). Diabetes was defined as fasting blood greater than or equal to 7.0mmol/l.
Blood pressure: Systolic and diastolic blood pressure was measured in accordance with standard protocol 20 with a validated Microlife BP A100 Plus model which provided average of two readings for each participant. Hypertension was defined as average of two systolic blood pressure of > 140mmHg and diastolic of > 90mmHg.21

Data analysis 
Data were expressed as mean values ± standard deviations (SD) for continuous variables. Counts (frequency = n) and proportions (%) were reported for categorical variables. Percentages were compared using chi-square test. Student’s t-test was used to compare means between groups. We calculated univariate odds ratio (ORs) using Maentel-Haenszel test and multivariate ORs and their 95% confidence intervals (95%CIs) using logistic regression to identify the determinants of obesity. Our logistic regression model analysis adjusted for confounding factors was performed in order to estimate the independent determinants of obesity. A p-value of < 0.05 was considered statistically significant. Data were analysed using Statistical Package for Social Science (SPSS) version 21 for windows (SPSS Inc., Chicago, IL, USA).

Results
Of the total participants (N=4844); 52.4% (n=2538) were females while 47.6% (n=2303) were males. The majority had at least a secondary education (86.5%), married (76.6%), and middle level category (53.2%). Sedentary behaviour (spending up to 8 hours daily in sitting position) was reported by 24.5% of study participants with no significant difference between sexes (Table 1).   

	Table 1: Baseline characteristics of the respondents
	Variables
	Overall (n=4844)
	Male (n=2303)
	Female 
(n= 2538)
	p-value

	Age groups
	
	
	
	

	Less than 24 years
	215(4.5)
	91(4.0)
	124(4.9)
	0.000

	25-34
	1185(24.5)
	541(23.5)
	644 (25.5)
	

	35-44
	1673(34.7)
	773(33.6)
	900(35.6)
	

	45-54
	1408(29.2)
	681(29.6)
	727(28.7)
	

	55-64
	333(6.9)
	200(8.7)
	133(5.3)
	

	65 and above
	14(0.3)
	13(0.6)
	1(0.0)
	

	Level of Education
	
	
	
	

	No formal education
	59 (1.3)
	49(2.2)
	10(0.4)
	

	Primary Education
	568(12.4)
	356(16.1)
	212(8.9)
	

	Secondary Education
	1258(27.7)
	556(25.2)
	702(29.6)
	

	Tertiary Education
	1783(38.9)
	779(35.3)
	1004(42.3)
	

	Post-graduate education
	911(19.9)
	467(21.2)
	444(18.7)
	

	Marital Status
	
	
	
	

	Single
	934(19.8)
	442(19.9)
	492(19.8)
	0.000

	Married
	3606(76.6)
	962(49.8)
	1163(56.4)
	

	Widowed
	131(2.8)
	10(0.4)
	121(4.9)
	

	Separated
	38(0.8)
	8(0.4)
	30(1.2)
	

	Grade level
	
	
	
	

	Junior staff
	1162(29.1)
	555(28.8)
	607(29.5)
	0.000

	Middle level
	2125(53.2)
	962(49.8)
	1163(56.4)
	

	Senior level
	704(17.6)
	413(21.4)
	291(14.1)
	

	Sleep less than six hours daily
	1634(33.8)
	806(35.0)
	828(32.6)
	0.043

	Smoke more than 3 sticks cigarette per day
	138(2.9)
	99(4.3)
	39(1.5)
	0.000

	Consume lots of red meat
	1555(32.1)
	816(35.4)
	739(29.1)
	0.000

	Excessive consumption of alcohol
	411(8.5)
	353(15.3)
	58(2.3)
	0.000

	Engage in physical exercise
	2172(44.9)
	983(45.3)
	1189(54.7)
	0.002

	Spend up to 8 hours daily in sitting position
	1187(24.5)
	560(24.3)
	627(24.7)
	0.390







The prevalence of overweight and obesity was 35% and 20%, respectively (Figure 1). 

Figure 1: Distribution of body mass index


Obesity was strongly associated with female sex, aging (≥ 41 years), post-primary education, being married, no excessive alcohol consumption, engagement in physical activity, diabetes mellitus as well as hypertension (Table 2). There was no significant association between grade level of workers and obesity. 


Table 2: Bivariate analysis of the determinants of obesity
	Variables
	N(%)
	RR(95% CI)
	p-value

	Sex
	
	
	

	Male
	203(9.0)
	0.2(0.2-0.3)
	0.000

	Female
	789(31.4)
	
	

	Age groups
	
	
	

	41 and above
	587(25)
	1.7(1.4-1.9)
	0.000

	Less than or equals 40
	402(16.7)
	
	

	Level of Education
	
	
	

	Primary or no formal education
	98(15.8)
	0.7(0.6-0.9)
	0.001

	Post primary education
	825(21.2)
	
	

	Marital status
	
	
	

	Never married
	96(10.4)
	0.4(0.3-0.5)
	0.000

	Ever married
	897(23.3)
	
	

	Grade level
	
	
	

	Junior staff
	240(20.9)
	-
	0.397

	Middle level
	457(21.8)
	
	

	Senior level
	163(23.6)
	
	

	Excessive consumption of alcohol 
	
	
	

	Yes
	61(15.0)
	0.7(0.5-0.9)
	0.001

	No
	932(21.4)
	
	

	Engage in physical activity
	
	
	

	Yes
	476(22.1)
	1.2(1.0-1.3)
	0.023

	No
	517(19.7)
	
	

	Spending 8 or more hours in sitting position
	
	
	

	Yes
	259(22.1)
	1.1(0.95-1.31)
	0.09

	No
	734(20.4)
	
	

	DM
	
	
	

	Yes
	79(31.9)
	1.9(1.4-2.4)
	0.000

	No
	907(20.1)
	
	

	HBP
	
	
	

	Yes
	515(28.2)
	2.0(1.8-2.3)
	0.000

	No
	475(16.2)
	
	


RR=Relative risks; DM=Diabetes mellitus; HBP=High blood pressure



In the multivariate regression analysis, after adjusting for engagement in physical activity, consumption of red meat and managerial grade level; only sex, age, level of education, marital status, excessive alcohol consumption, diabetes mellitus and hypertension were the significant and the independent determinants of obesity (Table 3).

Table 3: Multivariate (LR Model} analysis on determinants of obesity
	Variables
	B
	S.E.
	Wald
	OR(95% CI)
	p-value

	Sex
	
	
	
	
	

	Female
	1.74
	0.10
	317.90
	5.7(4.7-6.9)
	0.000

	Male
	
	
	
	
	

	Age groups
	
	
	
	
	

	41 and above
	0.33
	1.13
	6.31
	1.4(1.1-1.8)
	0.012

	Less than or equals 40
	
	
	
	
	

	Level of education
	
	
	
	
	

	Primary or no formal education
	-0.21
	0.09
	5.71
	0.8(0.7-0.9)
	0.017

	Post-primary education
	
	
	
	
	

	Marital status
	
	
	
	
	

	Ever married
	0.78
	0.13
	36.64
	2.1(1.7-2.8)
	0.016

	Never married
	
	
	
	
	

	Excessive consumption of alcohol
	
	
	
	
	

	Yes
	-0.39
	0.17
	5.12
	0.7(0.5-0.9)
	0.024

	No
	
	
	
	
	

	DM
	
	
	
	
	

	Yes
	-0.39
	0.16
	5.78
	0.7(0.5-0.9)
	0.000

	No
	
	
	
	
	

	HBP
	
	
	
	
	

	No
	-0.71
	0.09
	69.22
	0.5(0.4-0.6)
	0.000

	Yes
	
	
	
	
	


OR=Odd ratio; DM=Diabetes mellitus; HBP=High blood pressure


DISCUSSION
Obesity contributes greatly to the burden of non-communicable diseases as well as morbidity and mortality worldwide.1,2,22 In this current study, one in every five participants was found to be obese and 55% either overweight or obese. Nigeria is undergoing both demographic and nutritional transitions which are the underlying factors for the increase in the obesity epidemic.13 The prevalence of obesity in the current study is comparable to other studies conducted in Nigeria reporting 21-26% prevalence rates.10,13,23 Other African countries; Republic of Benin and Tanzania, have reported similar prevalence rates of 18 and 19%, respectively.24,25 However, a slightly higher prevalence of obesity (38%) has been documented among Chief-executive officers in the Northern part of Nigeria.26 Sanusi et al.27 also found an overall rate of overweight and obesity of 70.7% among civil servants in Lagos, Nigeria. The high level of obesity found among the public servants has been linked to their dietary practice; consumption of energy-dense foods coupled with their long-hours of sitting by the desk and less utilization of energy, leading to the accumulation of fat.26,28
The prevalence recorded in Nigeria and other African countries is gradually approaching that of high income countries and there are great possibilities of more increase in the nearest future as the nutritional transition progresses. This therefore points to the need for the implementation of effective measures to curb this menace29 especially among the public civil servant as they constitute the greater percentage of the country’s workforce.

Also, obesity was found to be higher among the females, compared to the males as well as married participants. This is not surprising as several other studies conducted in Nigeria10,13,26,27, Africa30-33 and elsewhere34-36 already documented higher rate of obesity among females. Physical activity plays significant role in the prevention of obesity 37,38 and the little participation of women in physical activity compared to men  is a plausible reason for the high prevalence of obesity found among women.12,38 Also, women undergo physiological and biological changes during childbearing, such as increased leptin level which contribute to weight gain.39 Although these variables were not investigated in the present study, it should not be ignored as providing plausible explanations for the observed higher prevalence of obesity found among women and married participants in this current study.

Consistent with Fenaughty et al.40, participants aged 41 and above were found to be more obese compared to those in the lesser age groups. Contrastingly, other studies34,41 have reported high prevalence of obesity among the younger age groups. Lesser participation in physical activities is associated with aging and invariably would result to weight gain and obesity. Participants who had post-primary level of education were found to have higher odds for obesity compared to those with lower educational status. It is expected that those with higher level of education will dominate the workforce and the public service. Since public servants have been reported to be the most frequent culprit of obesity as a result of their sedentary behaviour and poor dietary practices, the higher rate of obesity found in this sub-population of Nigerians is not surprising. 

Participants who reported not consuming alcohol had a higher rate of obesity compared to those who do. Although, there are lot of controversies around alcohol consumption and weight gain. One school of thought holds that alcohol use predisposes to weight gain as a result of its associated stimulation of appetite,42-43 yet, a recent study stated that there is no precise relationship between alcohol and weight gain and the association is often dependent on other variables such as physical activity and sex.44

Finally, obesity was found to be significantly associated with hypertension and diabetes. Obesity has been identified as a precursor to the development of diabetes and hypertension, and jointly contribute significantly to the burden of non-communicable diseases.45-49 Similar relationship has also been established in advanced nations as well as some developing countries,50-52 thus further pointing to the need for prompt effective actions to curtail the looming crisis of non-communicable diseases especially among public servants who constitute the majority of the workforce of the nation.

Strength and Limitations
The limitations of our study should be noted. A cross-sectional study utilizing a convenience sampling technique could not ascertain causal association. Self-reporting of some of the lifestyle measures may have introduced bias. However, given the large sample size and adequate representation of all the MDAs in this present, the findings highlight the importance of workplace policies in order to promote physical activities and cardiometabolic screening programme. 

Conclusion
There is a high prevalence of overweight and obesity associated with clustering of diabetes mellitus and hypertension among the public civil service workers in Akure, Nigeria. We found evidence of epidemiological transitions (physical inactivity and aging population) among the study population. A well implemented workplace policy on non-communicable diseases should aim at reducing physical inactivity and overweight/obesity among the public civil service workers in the country. 
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