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Abstract: Background and objectives: The emergence of nutritional transition in developing countries leads to increased 

prevalence of obesity and related adverse health effects. Cameroon which urbanization rate is among the highest in Sub-

Saharan Africa is facing to this situation. This study was aimed at establishing the obesity profile of Cameroonian population 

living in Douala. Methods: Across-sectional and descriptive survey was performed during July2016 in Douala city. A total of 

650 apparently healthy participants aged between 18 years to 60 years were recruited during health campaign organized by the 

Cameroon Nutritional Science Society on good nutritional practices. The data were collected by using a questionnaire adapted 

from WHOSTEP wise approach for chronic disease risk factor surveillance. WHO guidelines and NCEP-ATPIII definition 

were used to define overweight (BMI: 25.0–29.9kg/m
2
), Overweight/Obesity (BMI ≥ 25.0 kg/m2), generalized obesity (GO, 

BMI ≥30.0kg/m2), abdominal obesity (AO, waist circumference≥102cm for men and ≥ 88cm for women) and combined 

obesity (CO, GO plus AO). Results: The prevalence of overweight/obesity, GO, AO and CO was 54.2%, 25.2%, 40.2% and 

16.2% respectively. Concerning risk factors: age (38–47 years, female gender, marriage (or in couple) status, secondary level 

and trade activity were associated to overweight / obesity. Age (28–37 years; 38–47 years and 58 60 years), female gender, 

marriage (or in couple), primary level, secondary level, and away from home foods consumption, were associated to GO. Age 

(38–47 years, 48–57 years and 58–60 years), female gender, marriage (or in couple) status, primary level, secondary level, 

trade activity and cigarette smoking were associated to CO. Risk factors associated to AO were: Age (38–47years), female 

gender, marriage (or in couple) status, polygamous marriage, secondary level, trade activity two meals/ day consumption, 

morning and evening meals timing consumption, restaurant and fast-food place of purchase and consumption, daily eating 

offriedfoods, chocolate consumption, imported distilled beverages consumption and cigarette smoking. Conclusion: All obesity 

profiles were found among Douala dwellers and AO which is among all an important cardiovascular risk factor was the most 

frequent. Nutritional education should be emphasized to reduce and prevent complications. 
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1. Introduction 

Obesity is defined as an abnormal growth of adipose tissue 

because of an enlargement of adipose cell (hypertrophic 

obesity) or an increase in number of adipose cells 

(hyperplasic obesity) or a combination of both [1]. 

Regardless of fat accumulation, they are android or 

abdominal obesity with abdominal fat distribution, and 

gynoid obesity with peripheral fat accumulation. The most 

harmful remains the abdominal one [1]. 

According to WHO, more than 1.9 billion adults aged of 

18 years and above were overweight and more than 650 

million were obese. Obesity represents a rapidly growing 

threat to the health of populations of many countries. Indeed, 

they are now so common that they are replacing more 

traditional problems such as under nutrition and infectious 

diseases as the most significant causes of morbidity [2]. 

Obesity is associated with the incidence of multiple 

comorbidities including type II diabetes, cancer and 

cardiovascular diseases [3]. Individuals with obesity have 

higher rates of mortality and morbidity compared to non 

obese individuals [4]. 

Obesity is generally classified as generalized obesity (GO) 

and abdominal obesity (AO) [5]. Abdominal obesity defined 

by WC or WHtR more effectively reflects the visceral fat and 

has been shown to be more strongly associated than BMI 

with CVDs and overall mortality [6-8]. 

Fat accumulation is associated with numerous 

comorbidities such as cardiovascular diseases (CVD), sleep 

disorders and gall bladder diseases [9]. For CVD, fat 

accumulation affects the risk of major outcomes, both 

directly and indirectly through its links with risk factors such 

as hypertension, type 2 diabetes, insulin resistance, lipid 

disorders and other metabolic and hematological 

abnormalities [10]. 

The growing worldwide problem of overweight, obesity, 

and diet-related chronic diseases in the face of persistent 

poor- quality diets is thought to be driven by urbanization 

and globalization [11]. Obesity is more common in Africa 

and is related to rapid urbanization and socio-economic 

development which lead to a westernization of lifestyle 

through the adoption of higher energy density diet and 

sedentarity [12]. These urban components make the modern 

city obesogenic [13], and therefore associated with increasing 

rates of non-communicable diseases (NCDs), such as 

hypertension and type 2 diabetes [14]. 

Cameroon, like other LMICs, is currently undergoing a 

socio-economic transition characterised by improving 

standards of living, rapid (mostly unplanned) urbanisation 

and westernisation of lifestyles, including increased tobacco 

use, unhealthy diet, insufficient physical activity and the 

harmful use of alcohol [15]. These changes are accompanied 

by changes in the distribution and patterns of disease; with 

NCDs increasingly contributing a significant share of the 

public health burden of disease, alongside an unfinished 

agenda of infections. The urbanisation and social mobility 

that accompanied economic development led to the increase 

in obesity, diabetes and hypertension with a higher 

prevalence in urban areas than in rural areas [15]. 

Adequate management of obesity as a chronic condition 

for those who are already obese is important and requires the 

principles of integrated care for disease management. The 

upstream causal factors need first to be identified [16]. 

Factors in the global food system combined with local 

environmental factors result in large differences in obesity 

prevalence between populations [17]. 

The aim of this study was to assess the profile of obesity 

encountered among adults in urban area and establish the 

association with sociodemographic and lifestyle factors. 

2. Methodology 

A cross-sectional and descriptive survey was performed in 

Douala city. A total of 650 apparently healthy participants 

aged between 18 to 60 years were recruited during health 

campaign organized by the Cameroon Nutritional Science 

Society on good nutritional practices. Cameroonian who live 

in Douala since at least 6 months were included in the sample 

study. Pregnant or lactating women, people with physical and 

mental disabilities as well as non-consenting participants, 

were excluded. 

2.1. Data Collection 

Data were collected using questionnaire adapted from 

WHO STEPwise approach for chronic disease risk factor 

surveillance. Informations on age, gender, education level, 

marital status, regime of marriage, source of incomes, and 

dietary behaviour factors were collected. 

2.2. Anthropometric Measurements 

Body weight was measured to the nearest 100 g, with 

participants in light clothing and without shoes, using a 

portable electronic scale of 150 kg capacity (TANITA
TM

). 

Height was measured to the nearest 0.5 cm using a portable 

locally built stadiometer, with the participants standing upright 

on a flat surface without shoes and with the back of their heels 

and the occiput against the stadiometer. Waist circumference 

which (WC) is strongly correlated to visceral adipose tissue 

and associated to several cardiometabolic risk factors was 

measured [19]. It was measured to the nearest 0.1 cm with a 

flexible, non-stretchable and tension-regulated steel tape, at the 

midpoint between the lowest rib and the iliac crest, while 

participants were standing and breathing normally. 

BMI was calculated as weight (in kilograms) divided by 

the square of height (in metres). BMI was categorised as 

follows [20]: Normal weight, BMI<24.9kg/m
2
; overweight, 

BMI: 25.0-29.9kg/m
2
; obesity, BMI≥30.0 kg/m

2
. Abdominal 

obesity was defined as WC≥102 cm for men and WC≥88 cm 

for women [21]. 

2.3. Definitions of Obesity Profile 

The modified definition of [21] has been used to define 

several types of obesity. The initial definition is based on the 
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World Health Organization Asia Pacific Guidelines. In our 

study this definition has been modified by using the world 

WHO guidelines to define overweight and obesity. Thus: 

Overweight was defined as BMI≥25.0 kg/m
2
 but 

<30.0kg/m
2
 for both genders with or without abdominal 

obesity; 

Generalized obesity (GO) was defined as BMI≥30.0 kg/m
2
 

for both genders with or without abdominal obesity; 

Abdominal obesity (AO) was defined as WC≥102 cm for 

men and WC≥88 cm for women with or without generalized 

obesity; 

Combined obesity (CO): individuals with both GO and AO 

Overweight/obesity was defined as BMI≥25.0 kg/m
2
 [19]. 

2.4. Variables 

In this study, the outcome variables were 

overweight/obesity, GO, AO, and CO. 

Independent variables were age, gender, socioeconomic 

conditions (education, marital status, type of marriage and 

sources of income) and lifestyle (smoking, alcohol, lifestyle 

behaviour factors and dietary habits). The hypotheses were 

that the above variables are associated with 

overweight/obesity, GO, AO or CO. 

Age (Years) as a continuous variable, we classified into 5 

groups: 18–27, 28–37, 38–47, 48–57 and 58–60. 

Whilst the highest completed level of education was 

obtained as none education, primary level, secondary level 

and university level. 

Participants' eating habits were explored through interview. 

For each participant, we documented over a period of past 

seven days informations about frequency of "traditional" 

foods consumption, foods specific to the "urban" 

environment and "western" foods. We also collected data on 

the frequency of away from home foods consumption or 

alcohol, Consumption habits; type of drink (wine, beer, 

liqueurs) and their origin (local or imported) have been 

documented. Participants were ranked according to whether 

they consumed alcohol or not. 

2.5. Ethical Considerations 

This study is a part of project intitled “Nutrition and 

Health study” approved the National Ethics Committee 

N°2014/08/488/EC/CNERSH. It was conducted in strict 

compliance with the physical, moral and psychological 

integrity of all participants; following the principles outlined 

in the Helsinki Declaration. Prior to participant enrolment, 

they were informed about the purpose of the study and data 

collection procedures and all volunteer participants signed an 

informed consent form. 

2.6. Datas Analysis 

Data were analyzed using IBM SPSS version 22.0. Data 

were described using frequency distributions, measures of 

central tendency and dispersion. Factors association with 

overweight/obesity and other forms of obesity were 

identified using binary logistic regression analyses. 

Unadjusted odds ratio (OR) and their 95% confidence 

intervals (CI) were reported. Proportions were estimated 

using the Yates corrected Chi-square test and p value of less 

than 5% indicated a significant difference between two 

proportions. 

3. Results 

The sample included 650 adults aged 18–60 years (35.2% 

men versus 64.8% women) and about half of the participants 

were within age ranged 25–34 years (45.6%). 

Table1 recording anthropometric characteristic and the 

prevalence of overweight and obesity in study population. 

The results of anthropometric characteristic show that 

women had lower mean age and height than men (p<0.01) 

but higher mean BMI values than men (p<0.01). 

Concerning the overall prevalence of overweight and 

obesity in general population. The prevalence of overweight, 

GO, AO and CO was 29.2%, (38.4% in men versus 61.6% 

in women) 25.2% (21.3% in men versus 78.7% in women), 

40.2% (8.4% in men versus 91.6% in women) and 16.2% 

(9.5% in men versus 90.5% in women) respectively. The 

cumulated prevalence of overweight and obesity was 54.5% 

(30.5% in men versus 69.5% in women). In general this 

prevalence is higher in women than men. 

Table 1. Anthropometric characteristics and prevalence of overweight and obesity of the study population. 

Variables Total population (n=650) Men (n=229) Women (n=421) 

Age (years) 34.72±0.41 36.54±0.72 33.72±0.50** 

Height (m) 1.65±0.004 1.69±0.005 1.62±0.005** 

Weight (Kg) 72.93±0.59 73.03±0.87 72.88±0.78 

BMI (kg/m2) 26.89±0.24 25.49±0.27 27.66±0.33** 

Waist circumference (cm) 84.85±0.80 85.21±1.21 84.66±1.06 

Overweight (n (%)) 190 (29.2) 73 (38.4) 117 (61.6) 

Generalized obesity (GO) (n (%)) 164 (25.2) 35 (21.3) 129 (78.7) 

Overweight/obesity (O/O) (n (%)) 354 (54.5) 108 (30.5) 246 (69.5) 

Abdominal obesity (AO) (n (%)) 261 (40.2) 22 (8.4) 239 (91.6) 

Combined obesity (CO) (n (%)) 105 (16.2) 10 (9.5) 95 (90.5) 

** means significantly different between men and women at p<0.01. 

Table 2 represents prevalence of obesity according to age 

among gender (women and men). 

The specific results of the prevalence of obesity among 

women and men revealed a high prevalence with advanced in 
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age (table 2), lower prevalence among 18–27years and higher 

prevalence among 38–47 years in all type of obesity. In 

general, the prevalence of O/O is high in all age categories. 

Table 2. Prevalence of types of obesity according to age among women and men. 

Age categories 

(years) 

Women 

Total population (n=421) n (%) GO (n=129) n (%) O/O (n=246) n (%) AO (n=239) n (%) CO (n=95) n (%) 

18–27 128 (30.4) 17 (13.3) 58 (45.3) 61 (47.7) 8 (6.3) 

28–37 170 (40.3) 48 (28.2) 94 (55.3) 91 (53.5) 31 (18.2) 

38–47 71 (16.9) 35 (49.3) 54 (76.1) 51 (71.8) 31 (43.7) 

48–57 35 (8.3) 19 (54.3) 26 (74.3) 23 (65.7) 17 (48.6) 

58–60 17 (4.0) 10 (58.8) 14 (82.4) 13 (76.5) 8 (47.1) 

Table 2. Continued. 

Age categories 

(years) 

Men 

Total population (n=229) n (%) GO (n=35) n (%) O/O (n=108) n (%) AO (n=22) n (%) CO (n=10) n (%) 

18–27 61 (26.6) 4 (6.6) 20 (32.8) 1 (1.6) 1 (1.6) 

28–37 73 (31.9) 14 (19.2) 34 (46.6) 4 (5.5) 2 (2.7) 

38–47 50 (21.8) 10 (20.0) 32 (64.0) 12 (24.0) 5 (10.0) 

48–57 35 (15.3) 5 (14.3) 17 (48.6) 4 (11.4) 1 (2.9) 

58–60 10 (4.4) 2 (20.0) 5 (50.0) 1 (10.0) 1 (10.0) 

 

Sociodemographic factors in relation with obesity 

Table 3 presents association between obesity profile and 

various sociodemographic factors. According to age, we 

observed that the older the age, the higher the prevalence of 

obesity. Regardless of the types of obesity, the prevalence 

was significantly low (p<0.01) among 18–27years but high 

among 38–47years and 58–60years. 

According to gender, the prevalence of overweight was 

higher among men (31.9%) than women (27.8%) (p<0.01). 

However, the cumulative prevalence of overweight /obesity, 

GO, AO and CO was higher in women than in men (p<0.01) 

(table 3). 

Concerning the other sociodemographic factors, the results 

revealed that the prevalence of abdominal obesity was 

significantly (p<0.01) high among individuals married to 

polygamous regime (53.1%). In the same way, regardless the 

types of obesity, the prevalence was low (p<0.01) among 

single individuals. The prevalence of obesity was high 

among married individuals (or in couple) and widowed, 

divorced or separated. 

Illiterates individuals were the less vulnerable to all types 

of obesity (p<0.01). Meanwhile those who attended 

secondary level of education were more affected by 

overweight/obesity. In contrary, those who attended primary 

school were the most affected by all type of obesity. 

Concerning source of incomes, AO was significantly higher 

among (p<0.05) traders (50%). 

Table 3. Prevalence of obesity and subtypes according to some sociodemographic factors. 

Sociodemographic 

characteristics 
Classification 

Total population 

(n=650) n (%) 

Overweight/obesity 

(n=354) n (%) 

GO (n=164) 

n (%) 

AO (n=261) 

n (%) 

CO (n=105) 

n (%) 

Age categories 

(years) 

18–27 189 (29.1) 21 (11.1)** 78 (41.3)** 62 (32.8)** 9 (4.8)** 

28–37 243 (37.4) 62 (25.5) 128 (52.7) 95 (39.1) 33 (13.6) 

38–47 121 (18.6) 45 (37.2) 86 (71.1) 63 (52.1) 36 (29.8) 

48–57 70 (10.8) 24 (34.3) 43 (61.4) 27 (38.6) 18 (25.7) 

58–60 27 (4.2) 12 (44.4) 19 (70.4) 14 (51.9) 9 (33.3) 

Gender 
Men 229 (35.2) 35 (15.3) 108 (47.2) 22 (9.6) 10 (4.4) 

Women 421 (64.8) 129 (30.6)** 246 (58.4)** 239 (56.8)** 95 (22.6)** 

regime of marriage 
Monogamous 520 (80.0) 279 (53.7) 132 (25.4) 192 (36.9) 78 (15.0) 

Polygamous 130 (20.0) 75 (57.7) 32 (24.6) 69 (53.1)** 27 (20.8) 

Marital status 

Marriage or concubinage 379 (58.3) 205 (54.1) 108 (28.5) 190 (50.1) 79 (20.8) 

Widowed, divorced or separated 39 (6.0) 27 (69.2) 12 (30.8) 20 (51.3) 6 (15.4) 

Single 232 (35.7) 122 (52.6) ** 44 (19.0)* 51 (22.0) ** 20 (8.6) ** 

Education level 

Illeteracy 56 (8.6) 24 (42.9) ** 5 (8.9) ** 14 (25.0) ** 4 (7.1) ** 

Primary 75 (11.5) 42 (56.0) 31 (41.3) 35 (46.7) 21 (28.0) 

Secondary 317 (48.8) 194 (61.2) 96 (30.3) 140 (44.2) 61 (19.2) 

University 202 (31.1) 94 (46.5) 32 (15.8) 72 (35.6) 19 (9.4) 

Source of incomes 

Permanent salary 192 (29.5) 98 (51.0) 43 (22.4) 77 (40.1) 27 (14.1) 

Temporarysalary 60 (9.2) 33 (55.0) 10 (16.7) 16 (26.7) 4 (6.7) 

Trade 176 (27.1) 107 (60.8) 49 (27.8) 88 (50.0)* 38 (21.6) 

Help/assistance 53 (8.2) 24 (45.3) 11 (20.8) 18 (34.0) 8 (15.1) 

Spouse 169 (26.0) 92 (54.4) 51 (30.2) 62 (36.7) 28 (16.6) 

** means p<0.01; * means p<0.05 between different groups of each variable. 
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Risk factors associated with obesity 

Sociodemographic factors associated to obesity 

Table 4 shows simple logistic regression analysis using 

overweight/obesity, GO, AO and CO as the dependent 

variables and socio–demographic factors as independent 

variables. Based on odds ratio, it appears that female gender 

versus male, had 1.45 (95% CI: 1.03–2.03) times increased 

odds of overweight/obesity, 2.41 (95% CI: 1.59–3.66) times 

increased odds of GO, 14.48 (95% CI: 8.74–23.99) times 

increased odds of AO and 6.06 (95% CI: 3.08–11.91) times 

increased odds of CO. Marriage (or in couple) status were 

also significantly associated with overweight/obesity [1.38 

(95% CI: 1.01–1.89)], GO [1.53 (95% CI: 1.06–2.21)], AO 

[2.83 (95% CI: 2.02–3.97)] and CO [2.48 (95% CI: 1.54–

3.99)]. 

With 18–27 years old as reference group, age 38–47 was 

significantly associated to overweight/obesity [2.40 (95% CI: 

1.56–3.67)], GO [2.04 (95% CI: 1.34–3.11)], AO [1.82 (95% 

CI: 1.22–2.70)] and CO [2.82 (95% CI: 1.77–4.49)]. Also, 

age 28–37 [1.02 (95% CI: 1.56–3.67)] and 58–60 [2.48 (95% 

CI: 1.14–5.41)] were significantly associated with GO while 

48–57 [1.96 (95% CI: 1.10–3.51)] and 58–60 [2.75 (95% CI: 

1.20–6.29)] were associated with CO. Polygamous marriage 

increased 1.82 (95% CI: 1.14–2.90) times AO. 

Concerning level of education, secondary [1.71 (95% CI: 

1.25–2.33)] level was associated with overweight/obesity. On 

the other hand, primary and secondary levels were 

significantly associated with GO and CO while secondary 

level [1.39 (95% CI: 1.01–1.90)] is only associated with AO 

compared to other groups. Trade activities were significantly 

associated to overweight/obesity [1.43 (95% CI: 1.00–2.03)], 

AO [1.74 (95% CI: 1.23–2.47)] and CO [1.73 (95% CI: 

1.08–2.60)]. 

Table 4. Simple logistic regression of obesity with socio–demographic factors. 

Sociodemographic 

characteristics 

(reference) 

Classification 

Overweight/obesity GO AO CO 

Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) 

P value P value P value P value 

Age category (years) 

(18–27 years) 

28–37 years 
0.89 (0.65–1.23) 1.02 (0.71–1.48) 0.93 (0.67–1.29) 0.73 (0.47–1.14) 

>0.05 <0.01 >0.05 >0.05 

38–47 years 
2.40 (1.56–3.67) 2.04 (1.34–3.11) 1.82 (1.22–2.70) 2.82 (1.77–4.49) 

<0.01 <0.01 <0.01 <0.01 

48–57 years 
1.38 (0.83–2.29) 1.64 (0.97–2.78) 0.93 (0.56–1.55) 1.96 (1.10–3.51) 

>0.05 >0.05 >0.05 <0.05 

58–60 years 
2.04 (0.88–4.73) 2.48 (1.14–5.41) 1.64 (0.76–3.55) 2.75 (1.20–6.29) 

>0.05 <0.05 >0.05 <0.05 

Gender (Men) Women 
1.45 (1.03–2.03) 2.41 (1.59–3.66) 14.48 (8.74–23.99) 6.06 (3.08–11.91) 

<0.05 <0.05 <0.05 <0.05 

regime of marriage 

(monogamous) 
Polygamous 

1.18 (0.80–1.74) 0.96 (0.62–1.50) 1.82 (1.14–2.90) 1.49 (0.91–2.42) 

>0.05 >0.05 <0.05 >0.05 

Marital status (Single) 

Marriage or in couple 
1.38 (1.01–1.89) 1.53 (1.06–2.21) 2.83 (2.02–3.97) 2.48 (1.54–3.99) 

<0.05 <0.01 <0.01 <0.01 

Widowed, divorced or 

separated 

1.95 (0.97–3.93) 1.34 (0.66–2.71) 1.62 (0.85–3.09) 0.94 (0.38–2.30) 

>0.05 >0.05 >0.05 >0.05 

Level of education 

(illeteracy) 

Primary 
1.07 (0.66–1.74) 2.34 (1.42–3.86) 1.35 (0.83–2.20) 2.27 (1.31–3.96) 

>0.05 <0.01 >0.05 <0.01 

Secondary 
1.71 (1.25–2.33) 1.69 (1.18–2.42) 1.39 (1.01–1.90) 1.57 (1.03–2.39) 

<0.01 <0.01 <0.05 <0.05 

University 
0.63 (0.45–0.88) 0.45 (0.29–0.69) 0.76 (0.54–1.07) 0.44 (0.26–0.74) 

<0.01 <0.01 >0.05 <0.01 

Source of incomes 

(Temporary salary) 

Permanent salary 
0.82 (0.59–1.15) 0.80 (0.54–1.20) 0.99 (0.71–1.41) 0.80 (0.50–1.28) 

>0.05 >0.05 >0.05 >0.05 

Trade 
1.43 (1.00–2.03) 1.204 (0.82–1.78) 1.74 (1.23–2.47) 1.73 (1.08–2.60) 

<0.05 >0.05 <0.01 <0.05 

Help/assistance 
0.67 (0.38–1.18) 0.76 (0.38–1.51) 0.75 (0.42–1.35) 0.92 (0.42–2.01) 

>0.05 >0.05 >0.05 >0.05 

Spouse 
1.0 (0.70–1.42) 1.41 (0.95–2.08) 0.82 (0.57–1.18) 1.04 (0.65–1.67) 

>0.05 >0.05 >0.05 >0.05 

 

Practical lifestyle habits associated to obesity 

Table 5 show simple logistic regression using 

overweight/obesity, GO, AO and CO as dependent variables 

and practical lifestyle habits as independent variables. 

Consumption of 2 meals per day increased 1.51 (1.06–2.15) 

times the risk of AO. Concerning meal times per day, it 

appears that the consumption of meals morning and evening 

increased 3.12 (95% CI: 1.99–4.89) times the risk of AO 

while the consumption of meals morning, noon and evening 

protected against AO [0.49 (95% CI: 0.6–0.68)]. 

Away from home foods consumption increased risk of GO by 

1.69 (95% CI: 1.07–2.68) times. Meanwhile, eating in restaurant 

[1.67 (95% CI: 1.21–2.29)], and fast food [2.36 (95% CI: 1.32–

4.24)] were associated with increased risk of AO. 

The daily consumption of fried foods increased by 2.74 

(95% CI: 1.76–4.26) times the risk of AO meanwhile about 

once a week consumption was protective 0.60 (95% CI: 

0.43–0.82). 
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Table 5. Simple logistic regression of obesity with the meals intake, the consumption of food outside in the home, places of purchase and fried foods 

consumption. 

Variables (reference)  

Overweight/obesity GO AO CO 

Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) 

P value P value P value P value 

Number of meals per day 

(3 meals) 

2 
0.61 (0.43–0.87) 0.70 (0.48–1.02) 1.51 (1.06–2.15) 0.98 (0.62–1.54) 

<0.01 >0.05 <0.05 >0.05 

4 
1.27 (0.85–1.90) 1.22 (0.76–1.97) 0.53 (0.35–0.79) 0.92 (0.54–1.57) 

>0.05 >0.05 <0.01 >0.05 

Meals times per day 

(Noon) 

Morning + 

evening 

1.35 (0.92–1.98) 0.74 (0.49–1.13) 3.12 (1.99 -4.89) 1.53 (0.87–2.72) 

>0.05 >0.05 <0.01 >0.05 

Morning +noon 

+ evening 

1.18 (0.86–1.60) 1.13 (0.80–1.61) 0.49 (0.36–0.68) 0.70 (0.46–1.07) 

>0.05 >0.05 <0.01 >0.05 

Noon +evening 
1.08 (0.66–1.76) 1.10 (0.62–1.96) 0.68 (0.42–1.11) 1.08 (0.55–2.12) 

>0.05 >0.05 >0.05 >0.05 

Away–from–home foods 

consumption (No) 
Yes 

1.28 (0.83–1.98) 1.69 (1.07–2.68) 0.75 (0.48–1.17) 1.61 (0.95–2.73 

>0.05 <0.05 >0.05 >0.05 

Place of purchase and 

consumption 

Canteen/office) 

Restaurant 
1.11 (0.82–1.52) 0.88 (0.62–1.26) 1.67 (1.21–2.29) 1.15 (0.76–1.74) 

>0.05 >0.05 <0.01 >0.05 

Fastfood 
0.77 (0.46–1.28) 0.73 (0.42–1.26) 2.36 (1.32–4.24) 1.30 (0.62–2.70) 

>0.05 >0.05 <0.01 >0.05 

Street 
0.92 (0.60–1.40) 0.69 (0.43–1.09) 0.27 (0.17–0.42) 0.43 (0.26–0.69) 

>0.05 >0.05 <0.01 <0.01 

Cafeteria 
0.51 (0.29–0.90) 2.06 (0.99–4.29) 0.89 (0.52–1.52) 1.85 (0.78–4.42) 

<0.05 >0.05 >0.05 >0.05 

Fried foods consumption 

(Rarely/never) 

Everyday 

(daily) 

1.25 (0.85–1.84) 1.02 (0.65–1.58) 2.74 (1.76–4.26) 1.80 (0.99–3.27) 

>0.05 >0.05 <0.01 >0.05 

Several times a 

week 

0.56 (0.37–0.84) 0.53 (0.35–0.81) 0.90 (0.60–1.34) 0.66 (0.40–1.08 

<0.01 <0.01 >0.05 >0.05 

About once 

aweek 

1.23 (0.90–1.68) 1.39 (0.96–2.00) 0.60 (0.43–0.82) 1.10 (0.72–1.68) 

>0.05 >0.05 <0.01 >0.05 

Everymonth 
0.83 (0.41–1.67) 0.80 (0.37–1.71) 0.58 (0.29–1.16) 0.73 (0.31–1.72) 

>0.05 >0.05 >0.05 >0.05 

 

Dietary habits associated to obesity 

The consumption of foods specific to urban environment 

reveals that consumption of chocolate [1.83 (95% CI: 1.17–

2.87)], increased the risk of AO. (Table 6). 

Table 6. Binary logistic regression of obesity with the types of food consumed. 

Types of food 

consumed 
 

Overweight/obesity GO AO CO 

Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) 

P value P value P value P value 

Foods specific to 

urban environment 

Soft drinks (Yes) 
0.56 (0.38–0.93) 1.17 (0.72–1.89) 0.59 (0.36–0.95) 0.91 (0.51–1.64) 

<0.05 >0.05 <0.05 >0.05 

Candies (Yes) 
1.16 (0.77–1.74) 1.24 (0.80 - 1.93) 0.67 (0.44–1.01) 1.10 (0.5–1.84) 

>0.05 >0.05 >0.05 >0.05 

Chocolate (Yes) 
1.03 (0.67–1.58) 0.93 (0.59–1.49) 1.83 (1.17–2.87) 1.25 (0.72–2.18) 

>0.05 >0.05 <0.01 >0.05 

Chips (Yes) 
1.10 (0.68–1.77) 0.73 (0.41–1.28) 0.97 (0.57–1.66) 0.63 (0.32–1.24) 

>0.05 >0.05 >0.05 >0.05 

Fried Irish potato 

(Yes) 

1.09 (0.68–1.77) 1.41 (0.82–2.41) 1.23 (0.75–2.03) 1.78 (0.93–3.40) 

>0.05 >0.05 >0.05 >0.05 

Hamburger (Yes) 
0.94 (0.50–1.78) 0.61 (0.30–1.22) 1.11 (0.57–2.18) 0.74 (0.32–1.72) 

>0.05 >0.05 >0.05 >0.05 

Hot dog (Yes) 
1.29 (0.73–2.28) 1.07 (0.57–2.00) 1.25 (0.69–2.27) 1.04 (0.50–2.17) 

>0.05 >0.05 >0.05 >0.05 

Pop corn (Yes) 
1.40 (0.91–2.15) 1.58 (0.98–2.56) 0.79 (0.51–1.23) 1.77 (1.00 - 3.12) 

>0.05 >0.05 >0.05 >0.05 

Pastries (Yes) 
0.99 (0.64–1.53) 0.63 (0.38–1.02) 0.55 (0.35–0.86) 0.48 (0.27–0.88) 

>0.05 >0.05 <0.01 <0.05 

Pizza (Yes) 
0.89 (0.44–1.79) 1.011 (0.45–2.26) 0.62 (0.30–1.31) 0.44 (0.18–1.10) 

>0.05 >0.05 >0.05 >0.05 

Ice cream (Yes) 
1.47 (0.83–2.61) 1.84 (0.95–3.56) 1.24 (0.67–2.26) 1.83 (0.83–4.02) 

>0.05 >0.05 >0.05 >0.05 

Milk and diary 

products (Yes) 

1.03 (0.70–1.51) 0.67 (0.44–1.04) 0.68 (0.45–1.02) 0.67 (0.40–1.12) 

>0.05 >0.05 >0.05 >0.05 
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Types of food 

consumed 
 

Overweight/obesity GO AO CO 

Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) 

P value P value P value P value 

Western foods 

Pastas (Yes) 
0.96 (0.68–1.37) 1.29 (0.87–1.92) 1.15 (0.79–1.66) 1.17 (0.73–1.87) 

>0.05 >0.05 >0.05 >0.05 

Meat products (Yes) 
0.77 (0.53–1.14) 1.06 (0.69–1.62) 0.99 (0.67–1.47) 1.04 (0.63–1.73) 

>0.05 >0.05 >0.05 >0.05 

Canned fishes (Yes) 
0.79 (0.56–1.11) 0.87 (0.59–1.28) 0.79 (0.55–1.11) 0.73 (0.46–1.15) 

>0.05 >0.05 >0.05 >0.05 

Canned vegetables 

(Yes) 

0.97 (0.63–1.50) 0.95 (0.58–1.55) 1.06 (0.68–1.66) 1.15 (0.64–2.07) 

>0.05 >0.05 >0.05 >0.05 

Cheese (Yes) 
1.19 (0.79–1.81) 1.47 (0.92–2.36) 0.899 (0.59–1.38) 1.22 (0.71–2.12) 

>0.05 >0.05 >0.05 >0.05 

Salad (Yes) 
0.63 (0.44–0.89) 0.98 (0.66–1.45) 0.80 (0.56–1.14) 0.91 (0.57–1.45) 

<0.05 >0.05 >0.05 >0.05 

Shawarma (Yes) 
1.38 (0.87–2.18) 0.95 (0.56–1.62) 1.86 (1.14–3.03) 1.49 (0.76–2.91) 

>0.05 >0.05 >0.05 >0.05 

Rice with soup 

(Yes) 

0.65 (0.43–0.96) 0.55 (0.34–0.88) 0.41 (0.26–0.63) 0.34 (0.18–0.63) 

<0.05 <0.05 <0.01 >0.05 

Local dishes and 

fruits 

Local dishes (No) 
0.57 (0.41–0.79) 0.82 (0.57–1.18) 1.36 (0.98–1.89) 0.85 (0.55–1.30) 

<0.01 P>0.05 P>0.05 P>0.05 

Fruits (No) 
1.04 (0.73–1.47) 1.12 (0.75–1.68) 1.28 (0.89–1.84) 1.00 (0.62–1.60) 

P>0.05 P>0.05 P>0.05 P>0.05 

Table 7. Binary logistic regression of obesity with tobacco and alcohol consumption. 

  

Overweight/obesity GO AO CO 

Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) Odds ratio (95%CI) 

P value P value P value P value 

Alcohol 

Ordinary or Imported 

beers (Yes) 

0.71 (0.49–1.02) 1.226 (0.81–1.86) 1.10 (0.75–1.61) 1.59 (0.98–2.60) 

>0.05 >0.05 >0.05 >0.05 

Imported Wines and 

apperitifs (Yes) 

0.80 (0.54–1.20) 0.69 (0.44–1.082) 0.76 (0.50–1.16) 0.79 (0.46–1.34) 

>0.05 >0.05 >0.05 >0.05 

Imported distilled 

beverages (Yes) 

1.07 (0.72–1.61) 1.23 (0.79–1.91) 1.67 (1.10–2.54) 1.23 (0.72–2.10) 

>0.05 >0.05 <0.05 >0.05 

Tobacco 
Cigarette smoking 

(Yes) 

0.98 (0.59–1.63) 1.59 (0.86–2.93) 3.25 (1.83–5.78) 2.59 (1.15–5.79) 

>0.05 >0.05 <0.01 <0.05 

 
For western foods, traditional foods and fruits, it appears 

that consumption of salad (OR=0.63; 95% CI: 0.44–0.89); 

rice and soup (OR=0.65; 95% CI: 0.43–0.96) and non 

consumption of traditional foods (OR=0.57; 95% CI: 0.41–

0.79) protect against overweight/obesity. The consumption of 

rice and soup was also protective against GO [0.55 (95% CI: 

0.34–0.88)] and AO [0.41 (95% CI: 0.26–0.63)] (Table 6). 

Concerning alcohol and tobacco consumption, that the 

consumption of imported distilled beverages increased by 

1.67 (95% CI: 1.10–2.54) times the risk of AO smoking 

tobacco increased by 3.25 (95% CI: 1.83–5.78) the risk of 

developing AO and by 2.59 those of having CO (95% CI: 

1.15–5.79) as show in Table 7. 

4. Discussion 

4.1. Sociodemographic Factors 

The etiology of obesity is multifactorial, involving 

complex interactions among the genetic background, 

hormones and different social and environmental factors, 

such as sedentary lifestyle and unhealthy dietary habits [22]. 

In Africa, the high prevalence of obesity has been 

attributed to demographic and nutritional transition that have 

resulted from urbanization and the westernization of lifestyle 

behaviours [23], which include lack of physical activities and 

changes in food habits [24]. The direct consequences are 

CVD, diabetes mellitus, osteoarthritis, dyslipidemia, and 

cancer [25]. Our study recorded high prevalence of all types 

of obesity (overweight/obesity, GO, AO and CO) among 

Douala dwellers. 

The study suggested that the prevalence of all types of 

obesity increases with age but age category 38–47 was 

associated to the occurrence of all types of obesity. Many 

studies conducted in developed and developing countries 

indicated that mean body weight and BMI gradually increase 

during late adulthood life [26]. This is likely due to natural 

changes in body composition and decreasing rate of 

metabolism associated with aging [27]. 

Concerning gender, the study found high prevalence of all 

type of obesity among women compared to men and the risk 

of being obese was greater among women than men varies 

from 1.45 (overweight/ obesity) to 14.48 (AO). This is in 

accordance with results found in many developing countries 

[28]. This difference in the prevalence of obesity between 

women and men will have biological basis. Women, in 

general, have a higher percentage of body fat than men and 

their resting fat metabolism is lower than in men [29]. 

Another possible explanation is the increased adoption of 

sedentary lifestyles and reduction of physical exercises [30] 
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in women compared to men. In developing countries males 

are more frequently engage in physically demanding 

activities than women; hence they may have reduced risk of 

obesity. 

Concerning marital status, marriage (or in couple) was 

associated with all types of obesity, this is in accordance with 

Sobal et al., [31] who noted that married people are more 

often overweight and obese than those living alone. There are 

three major perspectives linking body weight to marital status. 

In fact, married individuals are more likely to have a 

confidant with whom to eat and may therefore eat more 

regularly, leading to weight gain [32]. Also, Married men and 

women are less likely to be conscious of or concerned about 

their body weight because they are not actively seeking a 

mate [33]. As a consequence, married individuals are more 

likely to experience greater increase in body weight than 

comparable non–married individuals who are attempting to 

minimize weight gain in order to attract a partner. In addition, 

other research showing that women are more likely to take 

care of men rather than the reverse suggests that the marriage 

market effect is more important for women [34]. 

Educational level is used in many epidemiological studies 

as a valuable indicator of socioeconomic position. The 

accumulated evidence suggests an inverse association 

between education level and obesity mostly among women in 

developed societies while in men this association is less 

consistent [35]. In terms of education level, our results 

indicate that secondary level was strongly associated to all 

types of obesity, primary level was strongly associated to GO 

and CO and university level was associated to 

overweight/obesity, GO and CO. Higher educational status 

may result in changes in lifestyle with adoption of sedentary 

lifestyle practices (motorized transportation, sedentary 

employment...) and ability to eat in restaurants in general. 

However, inverse associations between education and obesity 

have been found in other studies [36]. Persons with higher 

educational status may be well informed to change their 

lifestyles and to adopt healthy lives. 

In terms of source of incomes, our results indicate that 

trade activity increased 1.43 times overweight/obesity, 1.74 

times AO and 1.73 times CO. The causes of obesity among 

traders are not farfetched as these groups of people are 

mostly engaged in sedentary activities, coupled with long 

hours of physical inactivity and high energy intake [37]. 

4.2. Practical Lifestyle Habits 

Results from our study support the hypothesis that eating 

patterns are associated with obesity. Studies have suggested 

that several characteristics of dietary behaviours such as 

eating frequency, the distribution of food consumption across 

the day, breakfast skipping, and the frequency of meals eaten 

away from home, together referred to as “eating patterns,” 

may influence body weight [38]. 

In our study, eating two meals per day increased 1.51 times 

(95% CI: 1.06–2.15) AO and eating meals morning and 

evening increased 3.12 times (95% CI: 1.99–4.89) AO. 

It has demonstrated that low meal frequency is associated 

with higher 24-hour insulin concentrations. On the other 

hand, eating multiple, small meals may suppress hunger and 

overall serum insulin concentrations. Insulin inhibits lipase 

enzyme activity and increases fat deposition. Since insulin is 

related to fatty acid storage, meal frequency maybe one of 

the factors affecting body weight [39]. 

One could suppose that individuals who do not eat early in 

the day may tend to be hungry later and then may consume a 

greater number of calories in the evening than individuals 

who eat consistently throughout the day. Greater energy 

intake may result in greater fat storage and, thus, may be one 

of the factors leading to obesity [39]. 

Eating late in the evening may increase the amount of 

muscle glycogen. In humans, muscle glycogen fluctuates 

with muscle activity and subsequent carbohydrate 

consumption. Data suggest that the consumption of 

carbohydrate-rich foods in the late evening leads to increased 

glycogen levels in the muscles. Unless this stored glycogen is 

burned as fuel, excess will ultimately be stored as fat. 

Therefore, consumption of late-evening meals with 

carbohydrate-rich foods may also be related to obesity 

through its effect on hormonal regulation of energy and lipid 

metabolism [38]. 

Away-from-home foods consumption is an important 

determinant of dietary intake and risk for obesity. Our study 

revealed that away–from–home foods consumption increased 

1.69 times (95% CI: 1.07–2.68) GO. In addition, 

consumption of foods in restaurants and fast foods was 

strongly associated to AO in our study. 

Current research reveals that several environmental factors 

could be fuelling the obesity epidemic; diet quality is coming 

to the fore as a major modifiable factor. In our modern fast-

paced lives, less time is dedicated to the preparation of meals 

[40]. The same phenomenon is observed in the big 

Cameroonian cities like Douala where eating in restaurants 

and fast foods would become normal. The stated reasons 

would be for example the European model appreciated by the 

population, the busy schedules for some and the cooking 

facilities for others, the affordable prices for people of low 

economic level. With the advent of large European 

supermarkets, fast food restaurants and cheap restaurants 

abound. The dishes proposed are cooked and embrace the 

practices and culinary presentations of the different regions 

of Cameroon. 

The consumption of fast foods or meals outside the home 

has consistently been linked to the consumption of more 

energy, saturated fat and sodium and fewer fruits and 

vegetables [41], fiber, calcium, and iron than foods prepared 

at home [42]. A positive association between eating out of 

home and weight gain has been confirmed by two systematic 

reviews [43]. 

In our study, the results of fried foods consumption have 

revealed a high prevalence of obesity. Also, daily 

consumption increased by 2.74 times (95% CI: 1.76–4.26) 

the risk of AO, several times a week consumption was 

associated to overweight/obesity and GO and about once a 

week consumption was associated to AO. In fact, frying 
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process food loses water and absorbs oil up to 20% of its 

weight and become more energetic, hence [44]. Several 

mechanisms may explain a positive association between fried 

food intake and obesity. Fried foods are crunchy, aromatic, 

highly palatable, and rich in fats. As a consequence, eating 

fried food in ad libitum conditions may result in higher 

absolute intake of foods with high energy density and low 

satiety index. The relatively low satiety index of fats may be 

related to their low ability to stimulate insulin and leptin 

production [44]. Fried food may also induce obesity by 

increasing food energy density. Fats are absorbed and 

metabolized more efficiently than are other macronutrients 

[45]. 

4.3. Dietary Behaviours 

In our study, chocolate consumption increased 1.86 times 

the risk of (95%CI: 1.17–2.87) AO. 

Carbohydrate foods low in fiber like chocolate but high in 

free sugars and / or sugar added, in addition to their 

contribution to energy density and possible conversion lipids 

(glycogen to glucose and then to free fatty acids and 

triglycerides) would be also involved in various metabolic 

disorders because of their effect hyperglycemia resulting 

from their high glycemic index [46]. The excessive 

consumption of foods with a high glycemic index and 

glycemic load (potatoes, refined cereals, sugary soft drinks, 

etc.) is indeed associated with the metabolic disorders 

responsible for these chronic diseases [47]. 

4.4. Alcohol and Cigarette Smoking 

Alcohol consumption is relatively high in Cameroon [48]. 

The results of this study show that imported distilled 

beverages consumers has 1.67 times (95% CI: 1.10–2.54) 

increase odds of AO. Research suggests that alcohol 

consumption may represent a sizable risk factor for weight 

gain [49]. The association, posited to be a product of 

differential drink type preference, is typically strongest 

among men [50] who are more likely to favor beer, which is 

carbohydrate rich [51]. Alcohol, which is the second most 

energy dense macronutrient consumed, is known to reduce 

oxidation of fat and favors fat storage which may result in 

weight gain. However, previous studies have shown that 

despite the added calories, alcohol drinkers do not gain extra 

weight as compared to non-drinkers [52]. 

Cigarette smoking is one of the leading causes of 

preventable morbidity and mortality [53]. Data on the 

prevalence of smoking in Cameroon are scarces. 

Unpublished data from a national survey indicate that the 

overall prevalence of smoking is approximately 6.4% in 

Cameroon [48]. 

Our study revealed that, cigarette smoking significantly 

increased odds of AO [3.25 (95% CI: 1.83–5.78)] and CO 

[2.59 (1.15–5.79)]. Several studies have indicated that 

smoking behaviour is closely related to body weight and 

obesity [54], and shown that body weight of past smokers 

was heavier than that of never smokers [55]. The 

mechanisms underlying the impact of smoking on weight 

include varying energy intake, physical activity, metabolic 

rate, and inflammatory status linked to smoking status 

[54]. Also, it has been reported that smoking affects fat 

distribution in the abdominal area by various biological 

mechanisms such as the dysregulation of the 

hypothalamic-pituitary-adrenal axis [56]. Another 

biological mechanism between smoking and increased 

abdominal obesity is that smoking affects the regulation of 

the sex hormones [57]. Moreover, smoking may increase 

insulin resistance [58]. 

5. Strengths and Limitations 

The results of our study are difficult to generalize because 

the study was only carried out on a sample of the inhabitants 

of the city of Douala. Cameroon has ten regions and several 

villages with totally different environmental and cultural 

specificities. 

Moreover, this work makes it possible to challenge all the 

stakeholders involved in the health field that obesity must not 

only be considered as a risk factor for CVD but also as an 

emerging disease influenced by several factors including 

unhealthy diet. This work also makes it possible to complete 

the policies for the control and prevention of non-

communicable diseases in Cameroon. 

Conclusion: The prevalence of obesity is high in Douala. 

Several profiles of obesity have been identified and the 

prevalence of each type of obesity is high. Several factors 

are associated and tend to explain this prevalence. a 

sustainable approach towards effective prevention is a 

more affordable strategy by adopt combined lifestyle 

interventions targeting physical activity as well as diet and 

environmental factors (economic, sociocultural and 

physical environments). More research should be carry out 

to generate datas on obesity differences among urban and 

rural areas. 
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