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Abstract
Background: Overweight and obesity are major public health problems all over the globe, with projections
showing a proportional increase in the number of affected individuals in developing countries by the year
2030. Thus, evidence-based preventive strategies are needed to reduce its burden in this region. We assessed
the prevalence and associated factors with overweight and obesity in Baham, West Cameroon.

Methods: Data were collected from a community-based cross-sectional study, involving the consecutive
recruitment of adults. Overweight and obesity were categorized according to the WHO classi�cation. The
statistical software R (version 3.5.1, The R Foundation for statistical computing, Vienna, Austria) was used for
analysis. Multiple logistic regression analysis was used to assess independent risk factors associated with
overweight and obesity, and obesity.

Results: Records of 485 participants were included for analysis. The age and sex-standardized prevalence of
overweight, obesity, and overweight and obesity were 31.1% (95% CI, 27.0 – 35.2) , 18.9% (95% CI, 14.9 –
22.9), and 50.1% (95% CI, 45.7 – 54.6), respectively. In multivariable analysis, being female (adjusted OR [aOR]
= 2.79, 95% CI = 1.69 – 4.63), married (aOR = 3.90, 95% CI = 2.23 – 6.95), and having secondary or tertiary
education (aOR = 3.27, 95% CI = 1.77 – 6.17) were associated with higher odds of overweight and obesity,
while currently smokers had lower odds of overweight and obesity (aOR = 0.37, 95% CI = 0.16 – 0.82) when
compared to their respectively counterpart. Compared to the respective reference categories, being female
being (aOR = 3.74, 95% CI = 2.01 – 7.30), married folds (aOR = 2.58, 95% CI = 1.37 – 5.05) and
having secondary or tertiary education (aOR = 2.03, 95% CI = 1.00 – 4.23) were associated with higher odds of
obesity after adjustments for confounding.

Conclusion: We observed a high prevalence of overweight and obesity in this study. This prevalence was
driven mostly by females and married, and those with higher levels of education. Community-based
interventions to control weight overweight and obesity should consider these factors.

1. Background
Overweight and obesity result from excessive accumulation of fat in the body [1], and are associated with
increased risk of noncommunicable diseases such as cardiovascular diseases, diabetes, cancers and other
health-related complications [2–4]. In 2005, 30.0% of the world’s adult population was estimated to be
overweight or obese, with this value estimated to almost double by 2030 [5]. The World Health Organization
(WHO) estimated that about two billion and 600 million adults worldwide were overweight and obese in 2014,
respectively [6]. Although overweight and obesity are more common in economically developed countries,
developing countries have been projected to have a much larger proportional increase in the number of
overweight and obese individuals between 2005 and 2030 [5].

Expanding westernization and urbanization in sub-Saharan Africa, associated with unhealthy dietary habits
and sedentary lifestyle, are fuelling the prevalence of obesity in the Region [7, 8]. Abubakari et al in 2008
estimated the prevalence of obesity among West African adults at 10% with females being more likely to be
obese than their male counterparts [9]. More recent data reveals the prevalence of obesity to be 17.8%, 30%,
and 33.7% in some populations of Ghana, South Africa and Nigeria respectively [10–12]. According to a meta-
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analysis by Ofori-Asenso et al 2016, almost half of Ghanaians were either obese or overweight [13]. Also, they
reported a prevalence of obesity and overweight of 25.4% and 17.1%, respectively. Being female, living in
formal urban areas, being married, higher socio-economic status, higher educational status and physical
inactivity have been associated with increased odds of being overweight or obese [11–14].

Cameroon has not been spared by the wave of westernization and urbanization. According to the Food and
Agricultural Organisation (FAO), the prevalence of obesity in the adult Cameroonian population increased
steadily from 4.9% in the year 2000 to 9.5% in 2016 [15]. Fezeu et al reported a two-folds increase in the
prevalence of age-standardized prevalence of overweight and obesity in rural Cameroon over a period of about
10 years [16]. These reports highlight the fact that the obesity epidemic is increasingly taking an important
place as an important cause of disease burden in Cameroon and may deteriorate if no action is taken. While
this condition has been explored in several sub populations in Cameroon with a few in the general population
[16–20], there is still a dearth of information on the topic in rural areas of the country. Furthermore, the
national health development plan by Cameroon’s ministry of public health is yet to implement policies to
address the rising prevalence of obesity in rural Cameroon [21].

Understanding the burden and determinants of obesity in the rural population is critical to guide the
implementation of evidence-based health policies and community-based prevention and control strategies
against obesity. This study sought to determine the prevalence and factors associated with overweight and
obesity in the Baham Health District in the West Region of Cameroon.

2. Methods

2.1 Study design and population
We conducted a community-based cross-sectional study between August and October 2018 in the Baham
Health District (BHD), a rural area in the West Region of Cameroon [22]. This was done as part of the University
of Bamenda Medical Students Association (UBaMSA) annual community health campaign. The Baham
Health District has nine health areas, with an estimated population of 51500 in 2001 [23], who do farming as
their major activity. This study was conducted in four of the nine health areas of the BHD including the Bahiala
Cheffou, Bapa, Baham, and Ngouogoua health areas.

Ease of accessibility to the health areas was the criteria of selection of the health areas. For this study, we
consecutively included participants at least 18 years of age with available data on weight and height su�cient
to compute the body mass index.

2.2 Study procedure and data collection
Data was collected by trained medical students and doctors from the University of Bamenda, Cameroon. A
month prior to the UBaMSA health campaign, sensitization of community members by mass communication
(through the local radio stations) and interpersonal communication, on the dates retained for activities of the
campaign was done.
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Data collection was guided by the three-step WHO STEPwise approach to Surveillance (STEPS). In step one,
we collected participants’ socio-demographic and clinical information through face-to-face interviews and with
the use of a pre-designed questionnaire adapted from the WHO STEPS. Recorded information included age (in
years), sex, marital status, occupation, level of education, and family history of hypertension. Information on
participants’ lifestyle such as smoking habits (previous smoker, current smoker [Yes/No], number of cigarettes
smoked per day [for current smokers], duration of smoking in years), alcohol consumption (Yes/No), units of
alcohol consumption, duration of alcohol consumption in years, vegetable and fruit consumption per week,
and intensity physical activitywere also recorded. A translator was used in cases where participants did not
understand either English or French. A signed or verbal informed consent was obtained from all participants
prior to the interview.

In step two, anthropometric measurements were done using standard methods; a calibrated stadiometer was
used to measure height to the nearest 0.1 cm. Weights were measured to the nearest 0.5kg using an
automated scale, and participants were allowed to mount the scale in light clothing.

2.3 De�nitions
Body mass index (BMI) was calculated with the following formula: weight (kg)/ height (m)2. BMI based
body habitus (in kg/m2) was further categorized as underweight (BMI < 18.5), normal weight (BMI = 18.5‐
24.9), overweight (BMI = 25.0‐29.9), and obese (BMI ≥30) [24].

Occupational level was categorized into “low” (no technical know-how or expert training required, e.g.
manual workers), “medium” (requiring a degree of technical know‐how but no expert training, like
salesmen, and bike and taxi drivers) and “high” (major professionals requiring advanced training like
teachers, health personnel, and accountants).

The intensity of physical activity was categorized into “moderate” (e.g. brisk walking, moderate farm work
like weeding and harvesting, hunting, lifting masses < 20kg, housework and domestic chores, and general
building tasks such as roo�ng and painting) and “vigorous” (running, briskly ascending and descending
hills, intense farm work such as manual tilling of the soil, digging ditches and carrying masses > 20kg)
[25]. “Low physical activity” was considered as a sedentary lifestyle at home and at work.

Alcohol consumption in units of alcohol consumed per week was computed: 5% x volume of beer (in ml)
consumed per week/1000 [26]. The average concentration of alcohol alcoholic beer in Cameroon is 5%,

A current smoker was de�ned as a participant who had smoked at least 100 cigarettes in their lifetime
and still smoked at least 28 days before the interview. Participants who had smoked at least 100
cigarettes in their lifetime but had not smoke for at least 28 days prior to this study were considered ex-
smoker smokers. Non-smokers were those who had smoked less than 100 cigarettes in a lifetime.

2.4 Statistical analysis
The statistical software R (version 3.5.1, 2019, The R Foundation for statistical computing, Vienna, Austria)
was used for analysis. Continuous variables were summarised using mean or median where applicable while
categorical variables were reported as frequencies and proportions. We used direct standardization techniques
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to compute age and sex-standardized prevalence of overweight and obesity using the 2011 population
distribution of Cameroon [27]. Normality of continuous variables was assessed visually using histograms and
qqplots and statistically using Shapiro-Wilk test.

Since this was a secondary analysis, we assessed the minimum detectable effect size (odds ratio) that the
regression analysis could detect with a power of 80%, a two-sided alpha of 0.05, and sample size of 485. For
the regression analysis to identify factors associated with obesity, the minimum detectable effect size
assuming a proportion of obesity of 0.1 in the control group [18] was 1.9. On the other hand, the minimum
detectable effect size for the regression analysis to identify factors associated with overweight or obesity,
assuming a proportion of overweight or obesity of 0.35 in the control group [18], was 1.4.

Separate unconditional binary logistic regression models were used to assess factors associated with
overweight or obesity (BMI > 25kg/m2), and obesity (BMI > 30kg/m2). We considered all variables with p-
values < 0.2 on univariate logistic regression analyses quali�ed for inclusion in multivariable analyses [28].
Physical activity was included in the �nal models as it has been shown to be associated with BMI in literature
[29]. All multivariable models were adjusted for age, regardless of the level of statistical signi�cance on
univariate analyses. In all multivariable analyses, we sequentially adjusted for age and sex, sociodemographic
factors (marital status, employment status, and level of education), family history of hypertension, and
lifestyle factors (smoking status and physical activity).

Departure from linearity was assessed using the χ2 test for heterogeneity. A signi�cant test for departures from
linearity indicated that the exposure variable does not have a linear relationship with the outcome and was,
therefore, modelled as a categorical variable. The χ2 test for linear trend was used to assess linear trend in
ordinal categorical variables. Odds ratio (OR) and the corresponding 95% con�dence interval (CI) was reported
as the measure of the strength of the association the between exposures and outcomes. The statistical
software Stata 16 software (StataCorp 2019, College Station, TX: StataCorp LLC) was to visualize results from
the multivariable logistic regression analyses. The variable “Frequency of exposure to wood smoke" was
excluded from the regression analysis due to more than 10% of missing data. The C-statistic was used to
evaluate the predictive power of the �nal multiple regression model, while the Hosmer-Lemeshow test was
used to evaluate the goodness-of-�t. Two-sided p-value less than 5% was used as the threshold for statistical
signi�cance for all hypothesis tests.

2.5 Ethical considerations
This work is a secondary analysis. The parent study was approved by the Ethical review board of the Faculty
of Health Science Bamenda and approved the West Regional Delegation of the

3. Results

3.1 Characteristics of the study population
In all, 485 (92.2%) of the initial 526 records were included in this analysis. Forty-one (7.8%) records were
eliminated due to lack of data (either weight or height) necessary to compute the BMI.
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The ages of the participants ranged from 18—99 years with an average of 51.9 (SD = 19.1) years. The
participants were mostly females (66.0%), married (76.7%), unemployed (69.3%), and with a little over half
having had less than a secondary education, Table 1. Females had a higher measure of adiposity (BMI) than
males (mean BMI = 28.2+5.7 kg/m2 vs 25.4+4.5 kg/m2).

3.2 Prevalence of overweight and obesity
The age and sex-standardized prevalence of overweight, obesity, and overweight or obesity (BMI >25kg/m2)
were 31.1% (95% CI, 27.0—35.2), 18.9% (95% CI, 14.9—22.9), and 50.1% (95% CI, 45.7—54.6) respectively, Table
2. The prevalence of overweight and obesity was higher among females than males (overweight = 38.4% vs
32.7% and obesity = 30.0% vs 12.7%) and married than single participants (overweight = 39.3% vs 28.3% and
obesity = 26.8% vs 15.9%), Table 2.

3.3 Factors associated with overweight or obesity

Table 3 shows factors associated with overweight or obesity on univariate logistic regression analysis. There
was strong evidence that females and married participants had 2.6 (OR = 2.56, 95% CI = 1.75—3.80) and 2.5
(OR = 2.52, 95% CI = 1.64—3.89) times higher odds of overweight or obesity compared to their respective
counterparts. There was strong evidence of increase odds of overweight or obesity with higher levels of
education. Participants who had either a secondary or tertiary education has two-fold higher odds of obesity
compared to those with no formal education (OR = 2.04, 95% CI = 1.30—3.21). There was strong evidence of
74% lower odds of overweight or obesity among current smokers compared to non-smokers (OR = 0.26, 95% CI
= 0.12—0.52).

The �nal multivariable logistic regression model was adjusted for age, sex, marital status, employment status,
level of education, family history of hypertension, smoking status, and physical activity, Figure 1. After full
adjustments, there was strong evidence that female and married participants had 2.8-folds (adjusted OR [aOR]
= 2.79, 95% CI = 1.69—4.63) and 3.9-folds (aOR = 3.90, 95% CI = 2.23—6.95) higher odds of overweight or
obesity compared to their male and married counterparts, respectively. There was strong evidence of higher
odds of overweight or obesity with increasing levels of education. Participants with primary and secondary or
tertiary education had 1.7-folds (aOR = 1.73, 95% CI = 1.00—3.02) and 3.3-folds (aOR = 3.27, 95% CI = 1.77—
6.17) higher odds of overweight or obesity compared to those with no formal education, Figure 1. There was
weak evidence of 63% decreased in odds of overweight or obesity among current smokers compared to never-
smokers (aOR = 0.37, 95% CI = 0.16—0.82). The multiple regression model had a good accuracy (c-statistic =
73.3%) and the Hosmer-Lemeshow test was non-signi�cant indicating a good model �t.

3.3.2 Factors associated with obesity
Table 4 shows factors associated with obesity on univariate logistic regression analysis. Participants aged
below 50 years had 1.6-folds higher odds of obesity compared to those aged 50 years or older (OR = 1.62, 95%
CI = 1.06—2.47). There was strong evidence that females and married participants had 2.9 (OR = 2.94, 95% CI
= 1.78—5.03) and 1.9 (OR = 1.94, 95% CI = 1.14—3.46) times higher odds of obesity compared to their
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respective counterparts. There was strong evidence of an increase trend of obesity with higher levels of
education. Participants who had either a secondary or tertiary education has 2.2-fold higher odds of obesity
compared to those with no formal education (OR = 2.94, 95% CI = 1.78—5.03). The accuracy of the multiple
regression model had a good accuracy (c-statistic = 71.3%) and the Hosmer-Lemeshow test was non-
signi�cant indicating a good model �t.

We adjusted for age, sex, marital status, employment status, level of education, family history of hypertension,
smoking status, and physical activity in the �nal multivariable logistic regression analysis, Figure 2. After full
adjustments, there was strong evidence that female and married participants had 3.7-folds (aOR = 3.76, 95%
CI = 2.01—7.30) and 2.6-folds (aOR = 2.58, 95% CI = 1.37—5.05) higher odds of obesity compared to their male
and married counterparts, respectively. We observed weak evidence of 1.8-folds higher odds of obesity among
participants younger than 50 years (aOR = 1.75, 95% CI = 0.99—3.09) compared to those 50 years or older. In
addition, there was weak evidence of higher odds of obesity with increasing levels of education and among
younger participants with participants with secondary or tertiary education having two-folds higher odds of
obesity compared to those with no formal education, Figure 2.

4. Discussion
Adiposity is a well-known risk factor for cardiovascular disease, type 2 diabetes mellitus, and cancer [2–4]. In
this rural community-based study, we found that about three in �ve participants were either overweight or
obese. Being female, married, and having achieved higher levels of education were associated with higher
odds of overweight or obesity while current smokers had lower odds of overweight or obesity compared to
their respective counterparts. On the other hand, participants aged below 50 years, female and married status
participants, and those with secondary and tertiary education had higher odds of being either overweight or
obese.

The age and sex-standardized prevalence of obesity of 18.9% reported in this study is about two folds that
reported by Aminde et al., 2017 (11.1%) in the semi-urban community of Buea, though they reported a slightly
higher age-standardized prevalence of overweight of 36.5% [18]. The prevalence of obesity in our study is
about six-folds higher than that reported by Sobngwi et al., 2002 in rural western Cameroon [17]. The
prevalence of overweight and obesity reported in this study are also higher than rates of 20.9% and 8.4%
respectively reported by Adebayo et al.,, 2014 in a Nigerian adult rural population [30], and of 19.9% and 8.6%
respectively reported recently in an Ethiopian urban setting [31]. However, the prevalence of overweight and
obesity in our study are lower than those reported in previous studies in adult urban populations of Cameroon
and South Africa [20, 32, 33]. Similar to Sobngwi et al, we observed an overall tendency to normal weight in
our study population (mean BMI = 22.77kg/m2) [34]. This is in contrast with the overall tendency to overweight
observed in previous semi-urban and urban populations of Cameroon [18, 35, 36]. The epidemiological
transition from infectious disease to chronic non-communicable diseases in sub-Saharan Africa had been
attributed most importantly to unhealthy dietary habits that comes with urbanization [7, 8, 37]. A recent
publication in the Nature suggested that rising levels of BMI in rural areas is responsible for the global
epidemic of obesity [38]. The rise in BMI in the rural areas in some developing countries was responsible for
over 80% increase in global BMI. These high rates of overweight and obesity is most likely due to
mechanization of agriculture, which was initially the principal source of energy expenditure in the rural areas,
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and increased spending on food. For instance, the development of roads, use of cars and motorbikes,
provision of pipe borne water and commercial fuel instead of fuelwood have drastically curb energy dissipated
during agricultural activities and house chores overs the years [38, 39]. Furthermore, with the value of
overweight, which is seen as a sign of being well-fed, and traditional energy-dense traditional meals by the
people of the West Region of Cameroon [40], the mechanization of agriculture, high rates of physical inactivity,
and increasing availability of non-manual service and administrative jobs, the prevalence of overweight and
obesity in this rural community could increase if nothing is done.

We report that age less than 50 years, females, married status and having a tertiary education were associated
with higher odds of overweight or obesity and obesity in our study population. This is in line with similar local
studies [18, 34], and studies conducted elsewhere [11, 31]. The relationship between a married status and
obesity or overweight has been documented in previous studies conducted in the South West Region of
Cameroon and other African countries [18, 31, 41, 42]. This association is likely due to the fact, that as
opposed to their single counterparts, being married confers a certain degree of security and married persons
are no longer concerned about attracting a partner especially the females thus, exercise some degree of laxity
on their dietary health habits [43]. Also, married couples tend to spend more time together, thus eat more
regular and energy-dense foods [43].

Furthermore, we found that having completed higher levels of education such as secondary or tertiary
education compared to no formal or primary education were associated with higher odds of being overweight
or obese regardless of sex; even though one would expect learned individuals to be more informed and prone
to adopting healthy lifestyles [44]. Similar �ndings were noted in Botswana and Tanzania [41, 45]. Individuals
with higher levels of education are more likely to acquire non-manual jobs which require lesser energy
expenditure compared with their counterparts with lower level of education which are more likely to resort to
farming of other manual jobs. In addition, those with higher level of education who acquire skilled jobs are
more likely to receive better pay checks and therefore spend more money on processed carbohydrate-
containing foods despite the relatively lower physical activity, thereby aggravating the burden of overweight
and obesity [11, 17, 18, 46]. However, our �ndings differ from some local studies and even that in South Africa
where having a low education was instead associated to being overweight or obese [18, 42]. Smokers had
lower odds of overweight and obesity compared to never smokers. This �ndings was similar to that reported
by Hout et al [47]. Nicotine contained in cigarette suppresses appetite, thereby preventing weight gain or even
leading to weight loss [48]. Moreover, smokers are more likely to develop chronic diseases such as cancer
which as associated with weight loss.

Investment in more aggressive campaigns, radio and television education programs about healthy eating
patterns, and healthy lifestyle, promoting pre-marital education on healthy lifestyles and encouraging couples
to carry out physical activities together will go a long way to address these key determinants of overweight
and obesity in our setting.

Our study is limited in the fact that being a secondary analysis of previously collected data, factors used in
this study were dependent on those used in the primary study. Therefore, our �ndings are subjects to both
measured and unmeasured confounding. The primary study used a non-probabilistic sampling technique to
recruit participating health areas and participants into the study, thereby limiting the representativeness and
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generalizability of our study �ndings. As a result, we caution against generalizing the prevalence of overweight
or obesity herein. Furthermore, a cross-sectional design does not permit us to ascertain causality. This study
provides current data on the prevalence and determinants of overweight and obesity in a rural community in
Cameroon. With the rising prevalence of overweight and its related complications such as hypertension,
diabetes and cancer, this study supports role played by the rural communities in the global obesity epidemic.

5. Conclusion
We report a high prevalence of overweight and obesity in this rural setting of Cameroon, affecting three in �ve
persons. Females sex, married status, and higher levels of education were the major determinants of
overweight and obesity in this study.

Declaration

Ethics approval and consent to participate
This study was approved by the ethics committee of the West Regional Delegation of the Ministry of Public
Health, Cameroon and a signed or verbal informed consent was got from each participant. The study was
performed in accordance to the declaration of Helsinki.

Consent for publication
Not applicable to this study.

Availability of data and material
The dataset is available from the corresponding on reasonable request.

Competing interest
The authors declare that they have no competing interest.

Funding
Dr Agbor is supported by postgraduate scholarship from the University of Oxford. This project had no external
funding.

Authors’ contribution
Study design and conception: LPS and VNA; data collection: LPS and FZT; data analysis: VNA; Results
interpretation: VNA and LPS; manuscript drafting: LPS and VNA; Revision of the manuscript: LPS, FZT, LCFF,



Page 10/21

DTB, AGNM, RY, WD. Critical revision: VNA and DM. All authors read and approved the �nal manuscript.

Acknowledgments
We thank all the participants who took part in this study. Special thanks to all the medical students and
doctors who assisted in collecting data during the September 2018 UBaMSA health campaign.

References
1. Waxman A. Who Global Strategy on Diet, Physical Activity and Health. Food Nutr Bull. 2004;25:292–302.

doi:10.1177/156482650402500310.

2. Fruh SM. Obesity: Risk factors, complications, and strategies for sustainable long‐term weight
management. J Am Assoc Nurse Pract. 2017;29:S3–14.

3. Tianyi FL, Agbor VN, Njamnshi AK. Prevalence, awareness, treatment, and control of hypertension in
Cameroonians aged 50 years and older: A community-based study. Health Sci Rep. 2018;1:e44.

4. Tianyi F-L, Mbanga CM, Danwang C, Agbor VN. Risk factors and complications of lower limb cellulitis in
Africa: a systematic review. BMJ Open. 2018;8:e021175.

5. Kelly T, Yang W, Chen C-S, Reynolds K, He J. Global burden of obesity in 2005 and projections to 2030. Int
J Obes. 2008;32:1431–7. doi:10.1038/ijo.2008.102.

�. World Health Organization (WHO). Obesity and overweight:… - Google Scholar.
https://scholar.google.com/scholar?hl = en&as_sdt = 0%2C5&q =
World+Health+Organization+%28WHO%29.+Obesity+and+overweight%3A+Fact+sheet.+2015.+&btnG =.
Accessed 28 Feb 2019.

7. Popkin BM. The nutrition transition and obesity in the developing world. J Nutr. 2001;131:871S–873S.

�. Zimmet P, Alberti KG, Shaw J. Global and societal implications of the diabetes epidemic. Nature.
2001;414:782–7.

9. Abubakari AR, Lauder W, Agyemang C, Jones M, Kirk A, Bhopal RS. Prevalence and time trends in obesity
among adult West African populations: a meta-analysis. Obes Rev. 2008;9:297–311. doi:10.1111/j.1467–
789X.2007.00462.x.

10. Addo PNO, Nyarko KM, Sackey SO, Akweongo P, Sarfo B. Prevalence of obesity and overweight and
associated factors among �nancial institution workers in Accra Metropolis, Ghana: a cross sectional
study. BMC Res Notes. 2015;8:599. doi:10.1186/s13104–015–1590–1.

11. Sartorius B, Veerman LJ, Manyema M, Chola L, Hofman K. Determinants of Obesity and Associated
Population Attributability, South Africa: Empirical Evidence from a National Panel Survey, 2008–2012.
PLOS ONE. 2015;10:e0130218. doi:10.1371/journal.pone.0130218.

12. Okpechi IG, Chukwuonye II, Ti�n N, Madukwe OO, Onyeonoro UU, Umeizudike TI, et al. Blood Pressure
Gradients and Cardiovascular Risk Factors in Urban and Rural Populations in Abia State South Eastern
Nigeria Using the WHO STEPwise Approach. PLOS ONE. 2013;8:e73403.
doi:10.1371/journal.pone.0073403.



Page 11/21

13. Ofori-Asenso R, Agyeman AA, Laar A, Boateng D. Overweight and obesity epidemic in Ghana-a systematic
review and meta-analysis. BMC Public Health. 2016;16:1239.

14. Macia E, Cohen E, Gueye L, Boetsch G, Duboz P. Prevalence of obesity and body size perceptions in urban
and rural Senegal: new insight on the epidemiological transition in West Africa. Cardiovasc J Afr.
2017;28:324–30.

15. Food and Agriculture Organisation (FAO) of the United Nations. FAOSTAT.
http://www.fao.org/faostat/en/#country/32. Accessed 2 Mar 2019.

1�. Fezeu LK, Assah FK, Balkau B, Mbanya DS, Kengne A-P, Awah PK, et al. Ten-year Changes in Central
Obesity and BMI in Rural and Urban Cameroon. Obesity. 2008;16:1144–7. doi:10.1038/oby.2008.44.

17. Sobngwi E, Mbanya J-CN, Unwin NC, Kengne AP, Fezeu L, Minkoulou EM, et al. Physical activity and its
relationship with obesity, hypertension and diabetes in urban and rural Cameroon. Int J Obes.
2002;26:1009–16. doi:10.1038/sj.ijo.0802008.

1�. Aminde LN, Atem JA, Kengne AP, Dzudie A, Veerman JL. Body mass index–measured adiposity and
population attributability of associated factors: a population-based study from Buea, Cameroon. BMC
Obes. 2017;4:1. doi:10.1186/s40608–016–0139–8.

19. Pasquet P, Temgoua LS, Melaman-Sego F, Froment A, Rikong-Adié H. Prevalence of overweight and
obesity for urban adults in Cameroon. Ann Hum Biol. 2003;30:551–62.
doi:10.1080/0301446032000112652.

20. Kamadjeu RM, Edwards R, Atanga JS, Kiawi EC, Unwin N, Mbanya J-C. Anthropometry measures and
prevalence of obesity in the urban adult population of Cameroon: an update from the Cameroon Burden
of Diabetes Baseline Survey. BMC Public Health. 2006;6:228. doi:10.1186/1471–2458–6–228.

21. Ministry of Health, Cameroon. National Health Development Plan 2016–2020. 2016.
http://www.minsante.cm/site/sites/default/�les/National%20Health%20Development%20Plan%202016–
2020.Cameroon..pdf.

22. Simo LP, Agbor VN, Noubiap JJ, Nana OP, Nkosu PS-M, Anouboweh AFA, et al. Hypertension prevalence,
associated factors, treatment, and control in rural Cameroon: a cross-sectional study. preprint. In Review;
2020. doi:10.21203/rs.3.rs–31780/v1.

23. Baham, Cameroon. Wikipedia. 2018. https://en.wikipedia.org/w/index.php?title =
Baham,_Cameroon&oldid = 866664358. Accessed 7 Apr 2019.

24. Body mass index - BMI. 2019. http://www.euro.who.int/en/health-topics/disease-prevention/nutrition/a-
healthy-lifestyle/body-mass-index-bmi. Accessed 7 Apr 2019.

25. WHO | What is Moderate-intensity and Vigorous-intensity Physical Activity? WHO.
https://www.who.int/dietphysicalactivity/physical_activity_intensity/en/. Accessed 7 Apr 2019.

2�. Alcohol units. nhs.uk. 2018. https://www.nhs.uk/live-well/alcohol-support/calculating-alcohol-units/.
Accessed 14 Jun 2020.

27. Cameroon’s National Institute of Statistics. Statistics year book 2010. Chapter 4: Characteristics of the
population. 2011. http://www.statistics-cameroon.org/downloads/annuaire2010/chap4.pdf.

2�. Stoltzfus JC. Logistic Regression: A Brief Primer: LOGISTIC REGRESSION: A BRIEF PRIMER. Acad Emerg
Med. 2011;18:1099–104.



Page 12/21

29. Gray CL, Messer LC, Rappazzo KM, Jagai JS, Grabich SC, Lobdell DT. The association between physical
inactivity and obesity is modi�ed by �ve domains of environmental quality in U.S. adults: A cross-
sectional study. PLoS ONE. 2018;13. doi:10.1371/journal.pone.0203301.

30. Adebayo RA, Balogun MO, Adedoyin RA, Obashoro-John OA, Bisiriyu LA, Abiodun OO. Prevalence and
pattern of overweight and obesity in three rural communities in southwest Nigeria. Diabetes Metab Syndr
Obes Targets Ther. 2014;7:153–8.

31. Dagne S, Gelaw YA, Abebe Z, Wassie MM. Factors associated with overweight and obesity among adults
in northeast Ethiopia: a cross-sectional study. Diabetes Metab Syndr Obes Targets Ther. 2019;12:391–9.

32. Pasquet P, Temgoua LS, Melaman-Sego F, Froment A, Rikong-Adié H. Prevalence of overweight and
obesity for urban adults in Cameroon. Ann Hum Biol. 2003;30:551–62.

33. Puoane T, Steyn K, Bradshaw D, Laubscher R, Fourie J, Lambert V, et al. Obesity in South Africa: The South
African Demographic and Health Survey. Obes Res. 2002;10:1038–48.

34. Sobngwi E, Mbanya J-CN, Unwin NC, Kengne AP, Fezeu L, Minkoulou EM, et al. Physical activity and its
relationship with obesity, hypertension and diabetes in urban and rural Cameroon. Int J Obes.
2002;26:1009–16.

35. Mbanya VN, Echouffo-Tcheugui JB, Akhtar H, Mbanya J-C, Kengne AP. Obesity phenotypes in urban and
rural Cameroonians: a cross-sectional study. Diabetol Metab Syndr. 2015;7:21.

3�. Kengne AP, Awah PK, Fezeu L, Mbanya JC. The burden of high blood pressure and related risk factors in
urban Sub-Saharan Africa: Evidences from Douala in Cameroon. Afr Health Sci. 2007;7.
https://www.ajol.info/index.php/ahs/article/view/6989. Accessed 21 Apr 2019.

37. Organization WH, UN-Habitat. Global report on urban health: equitable healthier cities for sustainable
development. World Health Organization; 2016. https://apps.who.int/iris/handle/10665/204715.
Accessed 11 Aug 2019.

3�. Rising rural body-mass index is the main driver of the global obesity epidemic in adults. Nature.
2019;569:260–4.

39. Ng SW, Popkin B. Time Use and Physical Activity: A Shift Away from Movement across the Globe. Obes
Rev. 2012;13:659–80.

40. Cohen E, Amougou N, Ponty A, Loinger-Beck J, Nkuintchua T, Monteillet N, et al. Nutrition Transition and
Biocultural Determinants of Obesity among Cameroonian Migrants in Urban Cameroon and France. Int J
Environ Res Public Health. 2017;14. doi:10.3390/ijerph14070696.

41. Letamo G. THE PREVALENCE OF, AND FACTORS ASSOCIATED WITH, OVERWEIGHT AND OBESITY IN
BOTSWANA. J Biosoc Sci. 2011;43:75–84.

42. Sartorius B, Veerman LJ, Manyema M, Chola L, Hofman K. Determinants of Obesity and Associated
Population Attributability, South Africa: Empirical Evidence from a National Panel Survey, 2008–2012.
PLOS ONE. 2015;10:e0130218.

43. Tzotzas T, Vlahavas G, Papadopoulou SK, Kapantais E, Kaklamanou D, Hassapidou M. Marital status and
educational level associated to obesity in Greek adults: data from the National Epidemiological Survey.
BMC Public Health. 2010;10:732.



Page 13/21

44. Tagoe HA, Dake FA. Healthy lifestyle behaviour among Ghanaian adults in the phase of a health policy
change. Glob Health. 2011;7:7.

45. Bovet P, Ross AG, Gervasoni J-P, Mkamba M, Mtasiwa DM, Lengeler C, et al. Distribution of blood pressure,
body mass index and smoking habits in the urban population of Dar es Salaam, Tanzania, and
associations with socioeconomic status. Int J Epidemiol. 2002;31:240–7.

4�. Fezeu L, Minkoulou E, Balkau B, Kengne A-P, Awah P, Unwin N, et al. Association between socioeconomic
status and adiposity in urban Cameroon. Int J Epidemiol. 2006;35:105–11.

47. Huot I, Paradis G, Ledoux M, Quebec Heart Health Demonstration Project research group. Factors
associated with overweight and obesity in Quebec adults. Int J Obes Relat Metab Disord J Int Assoc Study
Obes. 2004;28:766–74.

4�. Audrain-McGovern J, Benowitz N. Cigarette Smoking, Nicotine, and Body Weight. Clin Pharmacol Ther.
2011;90:164–8.

Tables
Table 1. Characteristics of the study population, Baham Health District, 2018
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Variables$ Total (%), N=
485

Male (%),
N=165

Female (%), N=
320

Age in years* 51.87 (19.06) 50.23 (19.28) 52.72 (18.92)

Body Mass Index (in kg/m2)* 27.22 (5.44) 25.41 (4.45) 28.15 (5.68)

Body Mass Index      

         Normal 189 (40.0) 89 (53.9) 100 (31.3)

         Overweight 179 (36.9) 55 (33.4) 124 (38.7)

         Obesity 117 (24.1) 21 (12.7) 96 (30.0)

Marital Status      

Single 113 (23.3) 51 (30.9) 62 (19.4)

Married 372 (76.7) 114 (69.1) 258 (80.6)

Employment status      

Unemployed 336 (69.3) 89 (53.9) 247 (77.2)

Employed 149 (30.7) 76 (46.1) 73 (22.8)

Occupation      

Low/Unemployed 351 (72.4) 85 (51.5) 273 (83.8)

Medium 106 (21.9) 69 (41.8) 37 (11.6)

High 21 (4.3) 11 (6.7) 10 (3.1)

Missing 7 (1.4) 2 (1.2) 5 (1.6)

Level of education      

None 122 (25.2) 30 (18.2) 92 (28.7)

Primary 139 (28.7) 39 (23.6) 100 (31.2)

Secondary 167 (34.4) 69 (41.8) 98 (30.6)

Tertiary 53 (10.9) 27 (16.4) 26 (8.1)

Missing 4 (0.8) 0 (0.0) 4 (1.2)

Family history of hypertension      

              Yes 131 (27.0) 31 (18.8) 100 (31.2)

              Missing 1 (0.2) 1 (0.6) 0 (0.0)

Smoking status      

             Current smoker 38 (7.8) 32 (19.4) 6 (1.9)

             Ex-smoker 48 (9.9) 36 (21.8) 12 (3.7)
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             Non-smoker 399 (82.3) 97 (58.8) 302 (94.4)

Exposure to wood smoke      

             Yes 422 (87.0) 125 (75.8) 297 (92.8)

             Missing 3 (0.6) 2 (1.2) 1 (0.3)

Frequency of exposure to wood smoke      

            At least 4 times/week 319 (65.8) 64 (38.8) 255 (79.7)

            Missing 60 (12.4) 41 (24.8) 19 (5.9)

Do you consume alcohol?      

Yes 338 (69.7) 128 (77.6) 210 (65.6)

Missing 1 (0.2) 0 (0.0)  1(0.3)

Units of alcohol consumed per week& 3.3 (3.3-9.8) 6.5 (3.3-16.3) 3.3 (3.3-6.5)

Duration of alcohol consumption (in years)& 20.0 (10.0-
30.0)

20.0 (10.0-
33.0)

20.0 (10.0-30.0)

Frequency of vegetable consumption (in
days/week)&

1.0 (1.0-2.0) 1.0 (1.0-2.0) 1.0 (1.0-2.0)

Frequency of fruit consumption (in days/week)& 1.0 (1.0-3.0) 1.0 (1.0-3.0) 1.0 (1.0-3.0)

Intensity of daily physical activity      

Low 245 (50.5) 67 (40.6) 178 (55.6)

Medium 189 (39.0) 67 (40.6) 122 (38.1)

Vigorous 49 (10.1) 31 (18.8) 18 (5.6)

Missing 2 (0.4) 0 (0.0) 2 (0.4)

$All data are summarized as frequency and percentage except speci�ed otherwise; *Data summarised as
mean (standard deviation); &median (interquartile range) N=Frequency

 

 Table 2. Prevalence of adiposity by sociodemographic groups
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Variables Normal (n= 191)

% (95% CI)

Overweight (n =
177)

% (95% CI)

Obesity (n = 117)

% (95% CI)

Overall crude prevalence 39.4 (35.0-43.9) 36.5 (32.2-41.0) 24.1 (20.4-28.2)

Age- and sex-standardized
prevalence*

  31.1 (27.0-35.2) 18.9 (14.9 – 22.9)

BMI (in kg/m2)& 22.77 (22.49-
23.05)

27.51 (27.10-27.73) 33.59 (32.85-
34.60)

Gender                   

Male 54.5 (46.6-62.2) 32.7 (25.8-40.5) 12.7 (8.2-19.0)

Female 31.6 (26.6-37.0) 38.4 (33.1-44.0) 30.0 (25.1-35.4)

Marital Status      

Single 55.8 (46.1-65.0) 28.3 (20.4-37.7) 15.9 (10.0-24.3)

Married 33.9 (29.1-39.0) 39.3 (34.3-44.5) 26.8 (22.4-31.7)

Employment status      

Unemployed 41.4 (36.1-46.9) 36.9 (31.8-42.4) 21.7 (17.5-26.6)

Employed 34.9 (34.9-43.2) 35.6 (28.0-43.9) 29.5 (22.5-37.6)

Occupation      

Low/unemployed 39.3 (34.2-44.7) 35.9 (30.9-41.2) 24.8 (20.4-29.7)

Medium 46.2 (36.6-56.1) 34.0 (25.2-43.9) 19.8 (12.9-28.9)

High 4.8 (0.2-25.9) 57.1 (34.4-77.4) 38.1 (19.0-61.3)

Level of education      

No formal 51.6 (42.5-60.7) 32.8 (24.7-42.0) 15.6 (9.9-23.5)

Primary 36.0 (28.1-44.6) 38.8 (30.8-47.5) 25.2 (18.4-33.4)

Secondary 35.3 (28.2-43.1) 35.9 (28.8-43.8) 28.7 (22.1-36.3)

Tertiary 30.2 (18.7-44.5) 41.5 (28.4-55.8) 28.3 (17.2-42.6)

BMI = Body mass index, n=frequency, CI = con�dence interval, &mean (95% CI), *Prevalence computed
using direct standardization method.

 

Table 3. Factors associated with overweight and obesity on univariate logistic regression analysis
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Variables Number of cases 
(N=296)

OR (95% CI) p-value

Age below 50 years (Ref: Age > 50) 133 1.11 (0.77 –
1.61)

0.574*

Sex (Female) 220 2.56 (1.75 –
3.80)

<0.001*

 Marital status (Married) 246 2.52 (1.64 –
3.89)

<0.001*

Employment (Unemployed) 199 0.7 (0.4 – 1.0) 0.065*

Occupation (Ref: Low/unemployed)   Ref  

           Medium or high 79 1.07 (0.70 –
1,63)

0.763

Level of education (Ref: None)     0.003$,*

              Primary 89 1.84 (1.12 –
3.03)

 

             Secondary/tertiary 146 2.04 (1.30 –
3.21)

 

Family History of hypertension (Yes) 88 1.42 (0.39 –
2.19)

0.099*

Smoking status (Ref: Never smoker) 255   <0.001$,*

             Ex-smoker  29 0.86 (0.47 –
1.61)

 

             Current Smoker 12 0.26 (0.12 –
0.52)

 

Exposure to wood smoke (Yes) 260 1.2 (0.7 – 2.1) 0.463

Units of alcohol consumption (Ref: Non-
drinker)

83   0.585

             (0.01, 6.49] 115 1.39 (0.88 –
2.17)

 

             (6.49, 117] 94 1.21 (0.76 –
1.92)

 

Vegetable consumption (> 4 days/week) 27 1.5 (0.8 – 3.1) 0.267

Fruit consumption (> 4 days/week) 54 1.1 (0.8 – 1.6) 0.559

Intensity of daily physical activity (Ref:  Low) 147   0.747*

Moderate 117 1.1 (0.7 – 1.6)  

Vigorous 30 1.1 (0.6 – 2.0)  

*Included in the multiple regression analysis; OR = Odd’s ratio; aOR = adjusted Odd’s ratio; CI = con�dence
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interval; Signi�cant p-values are written in bold; $P-value for  Chi-squared test for linear trend; Ref =
Reference category

 

Table 4. Factors associated with obesity on univariate analysis logistic regression analysis
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Variables Number of cases 
(N=117)

OR (95% CI) p-value

Age below 50 years (Ref: Age > 50) 62 1.62 (1.06 –
2.47)

0.025*

Sex (Female) 96 2.94 (1.78 –
5.03)

<0.001$,*

 Marital status (Married) 99 1.94 (1.14 –
3.46)

<0.0195$,*

Employment (Unemployed) 73 0.66 (0.43 –
1.03)

0.065*

Occupation (Ref: Low/unemployed) 87 Ref  

           Medium or high 29 0.90 (0.55 –
1.44)

0.660

Level of education (Ref: None) 19   0.009$,*

              Primary 35 1.82 (0.99 –
3.03)

 

             Secondary/tertiary 63 2.18 (1.25 –
3.93)

 

Family History of hypertension (Yes) 38 1.42 (0.90 –
2.22)

0.131*

Smoking status (Ref: Never smoker) 102   0.078$,*

             Ex-smoker  10 0.44 (0.15 –
1.07)

 

             Current Smoker 5 0.77 (0.35 –
1.54)

 

Exposure to wood smoke (Yes) 103 1.17 (0.62 –
2.33)

0.642

Units of alcohol consumption (Ref: Non-
drinker)

33   0.831

             (0.01, 6.49] 45 1.16 (0.69 –
1.94)

 

             (6.49, 117] 37 1.09 (0.64 –
1.87)

 

Vegetable consumption (> 4 days/week) 10 1.10 (0.50 –
2.26)

0.804

Fruit consumption (> 4 days/week) 29 1.35 (0.82 –
2.20)

0.227

Intensity of daily physical activity (Ref:
 None)

58   0.991
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Moderate 47 1.07 (0.68 –
1.66)

 

Vigorous 11 0.93 (0.43 –
1.89)

 

*Included in the multiple regression analysis; OR = Odd’s ratio; aOR = adjusted Odd’s ratio; CI = con�dence
interval; $Signi�cant p-value; Ref = Reference category

Figures

Figure 1

Factors associated with overweight or obesity on multiple logistic regression analysis. Measures of
associations are displayed as odds ratio (OR), black squares, with the 95% con�dence interval (CI), horizontal
spikes. Signi�cant p-values are shown in bold. The black solid line at OR of 1.0 refers to the null value. a= p-
value for χ2 test for linear trend.
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Figure 2

Factors associated with obesity on multiple logistic regression analysis. Measures of associations are
displayed as odds ratio (OR), black squares, with the 95% con�dence interval (CI), horizontal spikes.
Signi�cant p-values are shown in bold. The black solid line at OR of 1.0 refers to the null value. a= p-value for
χ2 test for linear trend.


