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Abstract

Background: Obesity and metabolic syndrome have nowadays a widespread dissemination around the world.
Their prevalence is increasing in developing countries, due to modifications in dietary habits and lifestyle. Limited
data exist on those issues among school going youths in Cameroon.

Methods: A cross-sectional study including 203 consenting Cameroonian freshmen was conducted at the
medical center of the University of Dschang. Anthropometric measurements, blood pressure, fasting blood glucose
and lipid profile markers were measured using standard procedures. Metabolic syndrome was diagnosed using a
harmonized definition while obesity diagnosis used BMI criterion. Dietary and lifestyle habits were recorded using a
questionnaire.

Results: The prevalence of obesity and metabolic syndrome were 3.94% and 11.33% respectively. We found
strong associations between the prevalence of metabolic syndrome and high frequency of consumption of “Koki”
(OR=9.9, 95% CI: 7.09-14.04, P=0.0000), “Achu soup” (OR=7.3, 95% CI: 4.4-12.3, P=0.0000), corn couscous
(OR=5.64, 95% CI: 4.34-7.33, P=0.0000), “Ndolé” (OR=2.4,95% CI: 1.9-3.05, P=0.0000). Regular consumption of
green vegetables is associated with low prevalence of metabolic syndrome (OR=0.4, 95% CI: 0.2-0.3, P=0.0000).
There is also a strong association between prevalence of obesity and high number of meal per day (OR=5.1, 95%
Cl: 3.07-8.4, P=0.0000) as well as more than 6 hours of TV watching per day (OR=4.9, 95% CI: 2.8-7.09,
P=0.0000).

Conclusion: Metabolic syndrome is present in young Cameroonians and is associated to certain dietary and
lifestyle habits. Interventions targeting youth may therefore be multiplied with special concern on those dietary and
lifestyle issues.
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Overweight and obesity are becoming the most common human
health problem of this century, paving the way for obesity related
diseases, especially metabolic syndrome. The metabolic syndrome is
defined as a cluster of cardiometabolic risk factors, which occur
together more often than by chance alone [1]. That clustering of risk
factors, including central obesity, insulin resistance, hypertension and

Some Definitions

Achu soup: Also known as, yellow soup is made up with palm oil,
limestone and a variation of spices. (Homemade food)

Koki: Bean cake, made up with Vigna unguiculata subsp.

Unguiculata (“black-eyed pea”) paste and palm oil. (Homemade food)

Ndolé: Sauce, made up with large amounts of groundnuts (Arachis
hypogea L.), and leaves of plants from the genus Vernona. (Homemade
food)

List of Abbreviations BMI: Body Mass Index; DBP: Diastolic Blood
Pressure; HDL-C: High Density Lipoprotein- Cholesterol; MSRS:
Metabolic Syndrome Risk Score; OR: Odd Ratio; SBP: Systolic Blood
Pressure; TG: Triglycerides; WC: Waist Circumference

dyslipidemia is unequivocally linked to an increased risk of developing
type 2 diabetes and cardiovascular disease [1]. Metabolic syndrome
contributes to an increase in the health care cost, which is a significant
burden to countries throughout the world [2]. Metabolic syndrome as
well as obesity have become serious issues in developed countries and
their initiation is attributed to a degree of genetic predisposition
created by multiple genes coupled with a sedentary lifestyle and a diet
containing excess calories. Those societies promote and maintain
chronic overconsumption of calories and physically inactive lifestyles
[3,4]. However, the obesity “epidemic” is not limited to developed
countries. In less developed countries such as Cameroon, obesity,
metabolic syndrome and other obesity related disorders are more of a
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concern. These countries experience a rise of non-communicable
diseases in urban settings. Moreover, soaring urbanization is
accompanied by rapid lifestyle changes, leading to nutrition transition
with progressive westernization of diets and sedentary lifestyle [5,6]. In
the case of Cameroon, the prevalence of obesity and metabolic
syndrome is reaching worrying proportions, affecting both adults and
youths and leading to an impaired quality of life and a lowering of life
expectancy [7]. The patterns of nutrition transition are observed there.
It consists on an abandon of green vegetable sauces and fruits
consumption for high calories food [8,9]. Besides, new evidence
suggest that metabolic syndrome starts from childhood and rising
incidence of obesity on young children and teenagers, leads to the
emergence of cardiometabolic risk factors, previously described only
on adults [10,11]. In Africa, several studies have shown relatively high
prevalence of obesity on youth: 10% in Nigeria, 25.3% to 59.4% in
Egypt, 10.8%-24% in South Africa and 3.6% in Cameroon [7,12]; a
situation that may limit the efficiency of cardiovascular diseases and
type 2 diabetes prevention policies. Indeed, Africa has the world’s
largest proportion of youth and 70% of premature deaths in the world
occur because of behaviors that started on teenage [13]. Consequently,
special concerns on the issues of obesity and metabolic syndrome on
young African generations must be considered. But, epidemiological
data and scientific evidence concerning obesity and metabolic
syndrome on youth are still insufficient in Africa and more in
Cameroon. Therefore, the present study determined the prevalence of
obesity and metabolic syndrome in Cameroonian youth and its
relationship with their dietary habits and lifestyle.

Methods

Study sample and design

The study was cross-sectional and was carried out among first year
university students. We examined, at a unique meeting session, 307
volunteers of both sex aged 15-25 years. Participants that had not
observed at least 8 hours overnight fast (because of fasting plasma
glucose and lipids determinations), or who were reported to have
cardiovascular diseases were excluded from the study. Following this,
we considered a final sample of 203 students for the study.

Questionnaire

Under the supervision of well-trained and qualified technicians,
participants were invited through a face-to-face interview to fill a food
frequency questionnaire. The questionnaire also recorded their age,
gender, lifestyle habits (alcohol, cigarette consumption, level of physical
activity, watching television time), and personal medical history of
cardiovascular diseases.

Anthropometry parameters

The weight was recorded using scale (SECA®) to the nearest 0.1 kg.
Height was measured with a height gauge to the nearest 0.1 cm. Waist
circumference (WC) measurements to the nearest 0.1 cm were taken
on standing subjects midway between the lowest rib and iliac crest
using a flexible non-expandable tape measure. The Body Mass Index
(BMI) was calculated by the formula BMI = Weight (kg) / Height? (m)
and expressed as kg/m?. A BMI > 25 defined overweight and a BMI >
30 defined obesity [8]. A waist circumference > 94 in men and > 80 in
women defined central obesity [1].

Arterial blood pressure measurements

Blood pressure (BP) was measured with an Automatic Blood
Pressure Monitor with Heart Sense (One Plus Healthcare® FT-11B) in a
sitting position after at least 10 minutes rest and two measurements
were taken after 5 minutes intervals. The average of the two
measurements was used to assess blood pressure level.

Blood sampling

In the morning following 8-hour overnight fast, 5 ml of venous
blood was collected on dry tubes by venipuncture on the left hand
from each participant. The serum was obtained by centrifugation and
aliquots were frozen at -20°C for subsequent biochemical analyses.

Biochemical analyses

Fasting blood glucose was directly measured from blood collected at
the participant’s fingertip through Glucose
deshydrogenasequinoprotein method using a glucometer (Accucheck
Active®) and glucose test trips (Accu-check®). The concentration of
plasma total cholesterol, HDL cholesterol and triglycerides were
measured with standard enzymatic spectrophotometric method
[14,15] using MonLab® Diagnostic Kits.

Diagnosis of metabolic syndrome

The criteria for metabolic syndrome [1] were as follows:(1) WC = 94
cm for men and > 80 cm for women (central obesity). (2) elevated TGs
> 150 mg/dl (1.7 mmol/L). (3) reduced HDL-C <40 mg/dl (1.0
mmol/L) in men and <50 mg/dl (1.3 mmol/L) in women. (4) elevated
blood pressure [systolic blood pressure (SBP) > 130 or diastolic (DBP)
> 85 mmHg] and/or treatment of previously diagnosed hypertension]
and elevated plasma fasting glucose > 100 mg/dl. A metabolic
syndrome risk score (MSRS) was calculated for each study participant.
The MSRS ranged from a score of 0 to 5. Those participants who
scored three to five risk factors were determined to have metabolic
syndrome.

Statistical analysis

Statistical analyses were done using statistical package for social
sciences (SPSS) Windows version 17.0. Descriptive analysis results are
presented as mean values * standard deviations for continuous
variables. Frequencies are expressed in terms of percentage, and
compared using Fisher exact test. Student test (t-test) was used to
compare the means of continuous variables. The association between
the factors and the prevalence of metabolic syndrome or obesity was
analyzed by the chi-squared test. Logistic regressions adjusted for age
were performed to evaluate the association between independent
variables and metabolic syndrome or obesity. The criterion for
statistical significance was set at p<0.05.

Results

The mean age and standard deviation of the 203 individuals was 20
+ 2.35 years. The gender ratio was 57.14% men vs 42.56% women. As
indicated in Table 1, the prevalence of overweight, obesity, central
obesity and metabolic syndrome was 23.15%, 3.94%, 16.75% and
11.33% respectively. The prevalence of these four parameters appeared
to be significantly higher in women than in men (Table 1). Indeed,
men appeared to be less affected by metabolic syndrome (OR=0.2, 95%
CI: 0.06-0.1, P=0.0000), obesity (OR=0.09, 95% CI: 0.08-0.1, P=0.0000)
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and central obesity (OR=0.1 95% CI: 0.2-0.3, P=0.0000), compared to
women.
Overweight Obesity Central obesity Metabolic
Study population (203) 23.15 3.94 16.75 11.33
Sex Male (116) 17.24 P<0.05 0 P<0.001 4.31 P<0.001 517 P<0.01
Female (87) 31.03 9.2 33.33 19.54
Ages 15-18 (54) 12.96 P=0.12 3.7 P=0.8 9.26 P=0.13 5.56 P<0.05
19-22 (108) 24.21 4.21 20 10.19
23-25 (33) 30.3 6.06 24.24 21.95

Table 1: Prevalence of overweight, obesity and metabolic syndrome among study population: Sex and age effects.

There was a significantly higher prevalence of metabolic syndrome
in subgroups with high frequency (3 to 4 days per week) of
consumption of some foods, compared to subgroups with lower
frequency of consumption (1 to 2 days per week) (Table 2). There were
significant association of metabolic syndrome with a high frequency of
consumption of the following foods (Table 3): “Koki”(OR=9.9, 95% CIL:
7.09-14.04, P=0.0000), “Achu soup’(OR=7.3, 95% CIL 4.4-12.3,
P=0.0000), corn couscous(OR=5.64, 95% CI: 4.34-7.33, P=0.0000),

(OR=2.4,95% CI: 1.9-3.05, P=0.0000), avocado and “safous”(OR=1.5,
95% CI. 14-1.7, P=0.0000), salads (OR=1.3, 95% CIL
1.1-1.4,P=0.0000). The prevalence of metabolic syndrome was also
higher in the subgroup of heavy alcohol consumers (3-4 days/week;
OR=2.9, 95% CI: 1.9-4.3, P=0.0000); (large amount (3 beers) OR=1.2,
95% CI: 1.2-1.3, P=0.0000). At the contrary, the prevalence of
metabolic syndrome was lower in subgroups with high frequency of
green vegetables consumption (OR=0.4, 95% CI: 0.2-0.3, P=0.0000).

grilled pork (OR=3.3, 95% CI. 2.7-4.2, P=0.0000) “Ndole”
Prevalence metabolic Prevalence metabolic

Dietaryl/lifestyle habits syndrome of P-values Dietaryl/lifestyle habits syndrome of P-values
Koki (51) 0.023 Green vegetables (97) 0.016
1-2 days/week 2.20% 1-2 days/week 75%
3-4 days/week 40% 3-4 days/week 16.70%

More than 4 days/week 8.30%
Achu soup (31) 0.01 Salads 0.031
1-2 days/week 3.40% 1-2 days/week 13.60%
3-4 days/week 50% 3-4 days/week 66.70%
Corn couscous (82) 0.012 Grilled pork meat 0.04
1-2 days/week 5.30% Yes (147) 9.30%
3-4 days/week 42.90% No (56) 22.60%
Ndole (47) 0.039 Alcohol (77) 0.021
1-2 days/week 11.60% 1-2 days/week 10.70%
3-4 days/week 50% 3-4 days/week 100%

Number of beers 0.039

1 beer 6.30%

2 beers 18.20%

3 beers 50%
Avocado and “safous” (60) 0.003 Physical activity 0.1
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1-2 days/week 11.10% Yes 9.30%
3-4 days/week 57.10% No 17%

Physical activity 0.1

1-2 days/week 57.10%

3-4 days/week 37.70%

More than 4 days/week 7.10%
Ice creams (17) 0.01
1-2 days/week 0.00%
3-4 days/week 100%

Table 2: Variations of metabolic syndrome prevalence with dietary/lifestyle habits.

Obesity

Central obesity

Metabolic syndrome

Dietary/Lifestyle habits Odds ratios (95% confidence interval)

Gender (Male/Female) 0.09 (0.06-0.1); P=0.0000

0.1 (0.08-0.1); P=0.0000

0.2 (0.2-0.3); P=0.0000

Koki (51) (Regular/low) / / 9.9 (7.09-14.04); P=0.0000
Achu soup* (31) (Regular/low) */ */ 7.3 (4.4-12.3); P=0.0000
Corn couscous (82) (Regular/low) / / 5.64 (4.34-7.33); P=0.0000
Ndole (47) (Regular/low) / / 2.4 (1.9-3.05); P=0.0000
Avocado and Safous (60) (Regular/low) / / 1.5 (1.4-1.7); P=0.0000

Ice creams (17) (Regular/low) / / /

Green vegetables (97) (Regular/low) / / 0.4 (0.3-0.46); P=0.0000
Salads* (Regular/low) */ / 1.3 (1.1-1.4); P=0.0000
Grilled pork meat (yes/no) / / 3.3 (2.7-4.2); P=0.0000

Alcohol* (77) (heavy/light) Amount of beer| */
consumed (large/few)

2.9 (1.9-4.3); P=0.00001.2
(1.2-1.3); P=0.0000

Green vegetables* (97) (Regular/low) */ / 0.2 (0.2-0.3); P=0.0000
Salads (Regular/low) / / 9.9 (7.09-14.04); P=0.0000
Grilled pork meat (yes/no) / / 7.3 (4.4-12.3); P=0.0000

Number of meal/day (More than 4: yes/no) 5.1 (3.07-8.4); P=0.0000

/

Watching TV time (More than 6h/day/2-3h/
day)

4.9 (2.8-7.09); P=0.0000

/

Nibbling (yes/no) /

3.7 (3.0-4.5); P=0.0000

*Results are expressed as odd ratio (95% confidence Interval) adjusted for age

Table 3: Risk of metabolic syndrome and obesity in relation to gender and lifestyle habits.

Concerning obesity, we found it associated with the number of meal
per day, watching TV time and nibbling. The prevalence of obesity was
higher in subgroups of participants eating more than four meals per
day (OR=5.1, 95% CI: 3.07-8.4, P=0.0000). It was also higher in
subgroups of participants spending more than 6 hours per day on TV
watching, compared to those spending only 2 to 3 hours (OR=4.9, 95%

CIL: 2.8-7.09, P=0.0000). Similarly, the prevalence of central obesity is
higher in participants who nibble compare to those who do not
(OR=3.7, 95% CI: 3.0-4.5, P=0.0000).
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Discussion Conclusion

This study was conducted to determine the prevalence of obesity Metabolic syndrome and obesity are associated in young

and metabolic syndrome on a sample of Cameroonian youth and their
relationship with dietary habits and lifestyle. The prevalence of
overweight and obesity in our study are similar to those obtained by
Ewane et al on Cameroonian students attending the University of
Douala (3.9% for obesity and 19.4% for overweight) [9]. The one of
metabolic syndrome is lower than the one reported in the general
population of Cameroon: 19.8% in 2008 [16] and 17.4% in 2014 [7].
Given the fact that metabolic syndrome is shown to increase with age
[16,17], the observed differences are explained by the elevated mean
age of individuals in these studies populations compare to ours. As
suggested by many other authors [17,18], women in our study
appeared to be more exposed to obesity and metabolic syndrome than
men. This can be the consequence of their more sedentary lifestyle,
added to the modifications of their nutritional habits, coupled with
hormonal influences that promote fat storage [19]. Our study indicated
that there was an association between metabolic syndrome and
inappropriate consumption (3 to 4 days per week) of “Koki’(OR=9.9,
95% CI: 7.09-14.04, P=0.0000), “Achu soup’(OR=7.3, 95% CI: 4.4-12.3,
P=0.0000), corn couscous(OR=5.64, 95% CI: 4.34-7.33, P=0.0000)
“Ndole” (OR=2.4,95% CI: 1.9-3.05, P=0.0000), avocado and “safous”
(OR=1.5, 95% CIL: 1.4-1.7, P=0.0000), salads (OR=1.3, 95% CI:
1.1-1.4,P=0.0000). A high frequency of consumption of those meals
therefore appears to be a risk factor for developing metabolic
syndrome. This may be due to their excess energy supply, compared to
the body needs. Indeed, “Achu soup” and “koki” are traditional dishes
from west Cameroon made up with large amount of palm oil. This
vegetable oil contains high percentage of saturated fatty acids, which
are responsible of its increased cardiometabolic risk [20]. “Ndol¢’,
contain large amounts of groundnuts (Arachis hypogea L.) which is an
oleaginous plant [21], containing high amount of lipids that can also
contributes to an increased cardiometabolic risk by inducing excess fat
storage on adipose tissues. This can also explain the association
observed with avocado (fruits of Persea americana) and safous (fruits
of Dacryodes edulis) that are also rich in lipids and can impair energy
balance and have harmful effects on health, despite their unsaturated
fatty acid content [21,22]. Besides, foods rich in carbohydrates like
Corn couscous and ice creams [21], can also contributes to the
induction of metabolic syndrome, by providing substrate to de novo
lipogenesis at the end of their digestion process [23]. Our study thus
provides preliminary data, for the definition of optimal diet
recommendations, with frequency cut off points for healthy
consumption of homemade and even processed foods.

The association of pork intake with metabolic syndrome (OR=3.3,
95% CI: 2.7-4.2, P=0.0000) has been previously reported, even though
precise mechanism is not yet described [24]. The preventive effects of
green vegetables on cardiometabolic risk (by ameliorating bowel
movement and increasing satiety) [21] has been observed in our study,
as well as the nocive effects of high alcohol intake, especially when
associated with a high fat intake [25-27]. Excess energy intake (high
number of meal per day: OR=5.1, 95% CI: 3.07-8.4, P=0.0000;
nibbling: OR=3.7, 95% CI: 3.0-4.5, P=0.0000), and activities promoting
sedentarity like watching television (more than 6 hours/day: OR=4.9,
95% CI: 2.8-7.09, P=0.0000) are shown in this study to be more and
more integrated in our population lifestyle, especially on freshmen.
Prevention campaign targeting youth may therefore be multiplied with
special concern on those lifestyle aspects.

Cameroonians to some dietary and lifestyle habits. High frequency of
consumption of some homemade foods, fruits (avocado and “safou”),
salads and high alcohol intake can be considered as risk factors for
metabolic syndrome; whereas regular consumption of green vegetables
may prevent it. High number of meal per day and high frequency of
TV watching increased the risk of obesity. This study provides evidence
that may justify public health interventions on youth for the efficient
prevention of cardiovascular diseases and type 2 diabetes. Further
studies may be conducted to determine macro and micronutrients
composition of homemade foods as well as their energy supply, for the
definition of optimal diet recommendations in our Cameroonian
context.
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