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Background: Metabolic Syndrome (MetS) is developed by a combination of several risk
factors, which can increase the likelihood of cardiovascular diseases and diabetes. The
present study aimed to evaluate the prevalence of MetS and its associated factors among
Cotonou Port workers.

Materials and Methods: This cross-sectional study was conducted for descriptive and
analytical purposes. The administration of the questionnaire was inspired by WHO
STEPS, with biological examinations performed. MetS was selected according to the
criteria of the International Diabetes Federation (IDF). The data were analyzed using R
3.6.1 software. Besides, a univariate analysis and a multivariate logistic regression
analysis were performed to determine MetS-associated factors.

Results: Our study population consisted of a total of 349 workers aged 23 to 64 years.
Besides, the prevalence of MetS was 18.1%. The most common features of the workers
were blood pressure = 130/85 mmHg (92.1%) followed by abdominal obesity (76.3%) and
glycemia = 1 g/l (65.1%). After multivariate analysis, factors associated with MetS
included age > 50 years (ORa = 3.97 CI95% [1.71 — 9.36], p=0.006), alcoholism (ORa =
2.05; CI95% [1.07 - 4.15], p=0.031), family history of hypertension (ORa = 2.08; Cl95%
[1.11 - 4.01], p=0.022) , overweight (ORa = 4.87 CI95% [2.10 - 12.75], p=0.001) and
obesity (ORa = 5.80 CI95% [2.42 - 15.59], p= 0.001).

Conclusion: The MetS frequency is high among Cotonou Port workers. Accordingly, it is
necessary to identify the related risks to take adequate preventive measures and to
promote the workers' health.

Keywords: Metabolic Syndrome, Workplace, Benin.

Introduction

Metabolic syndrome (MetS) is one of the major
public health problems, in which a combination of

several metabolic disturbances occurs in an
individual, with each predisposing the person to
cardiovascular risks and/or diabetes a well as their
complications [1]. Given the current trend of
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globalization and economic growth, the increased
prevalence of MetS has been attributed to lifestyle
changes, including new eating habits and physical
inactivity [2]. In addition, modern life imposes
considerable changes to the work environment,
which further exposes workers to a sedentary
lifestyle and inactivity [3]. In addition, the burden of
morbidity and mortality caused by complications of
risk factors (hypertension, diabetes, obesity, etc.)
leads to socioeconomic repercussions in terms of
health expenditures, work absenteeism, and
reduced national productivity [4].

Various definitions have been proposed by
different organizations for MetS over time with no
broad consensus. The International Diabetes
Federation (IDF) and the American Heart
Association/National Heart, Lung and Blood
Institute (AHA/NHLBI) recently showed their desire
to provide a single definition to be used worldwide.
The prevalence of MetS varies among populations
[5-7]. For example, in the United States, the
prevalence of MetS increased from 32.9% in 2004
to 34.7% in 2015 according to the NCEP-ATP Il
criteria [6]. Globally, the prevalence of MetS
ranges from 10 to 40% [7]. It increases the risk of
type 2 diabetes fivefold and the risk of developing
CVD twofold [8]. In addition, patients with MetS
have 2 to 4 times higher the risk of dying from a
cardiovascular event than those without MetS [5].
In Africa, the MetS prevalence rate among shift
workers and non-shift workers at a power plant in
Tunisia was 51.2 and 27.2%, respectively [9].
Besides, the rate was 21.7% among healthcare
workers in Morocco [10]. The prevalence of MetS
in Burkina Faso and Togo was 15.1 and 18.3%,
respectively, among employees and workers in a
telecommunications company [11, 12]

In Benin, like most developing countries, several
studies have been conducted on the prevalence of
MetS in the general population, yet few of them
have investigated its impact in the workplace.
Workers in port companies are exposed to heavy
workloads due to the speed at which they have to
process files as well as to prolonged periods of
sitting, all of which exposing them to the risk of
MetS. Moreover, during medical surveillance of the
workers of these companies, several cases of
cardiovascular events were recorded annually. To
better perform the prevention of cardiovascular
events, the present study was conducted on the
workers of two port companies in Cotonou. Against
this backdrop, the present study aims to determine
the prevalence of MetS and its associated factors
in this socio-professional group in the field of
activity forming the hub of the Beninese economy.
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Materials and Methods

This descriptive study was conducted in Cotonou,
from June to November, 2019. Using non-
probability sampling, we recruited all workers of
two companies (one from the public sector and the
other from the private sector) who met our
inclusion criteria. The inclusion criteria were having
an indefinite contract, having at least one year of
seniority, and having participated in the clinical
examination and blood sampling stages. Workers
not included in the study were pregnant women as
well as individuals with a pathologic history of
endocrinopathy, diabetes, hypertension, and
dyslipidemia  before  employment. Besides,
individuals unable to complete the clinical
examination and/or biological workup were
excluded from the study.

The sample size was 328 that was calculated
using the Schwartz formula n= (Za) 2 pq/i?; a = 5%
and Za = 1.96; p = 26.5% prevalence of MetS in
the workplace in Togo [12], g = 1-p = 73.5%; i =
5% [desired precision] with a 10% add-on.

Data collection was performed using the WHO
STEPwise questionnaire for the screening and
surveillance of Non-Communicable Diseases
[NCD]. Besides, data were collected in three
stages. The questionnaire was distributed to
explore socio-professional data, lifestyle habits,
family and personal pathological history of
diabetes, hypertension, stroke, and dyslipidemia.
Physical examination of the patients was fully
performed by a team of occupational physicians,
and anthropometric data were collected by two
trained nurses.

Physical measuring instruments, including
mechanical scales for adults [model 761, SECA],
height measurement tools, and graduated flexible
metric tapes were used as the basis for the
collection of data necessary for our study (weight,
height, and waist circumference). Besides, blood
pressure was measured using an electronic blood
pressure monitor (SPENGLER brand) equipped
with an adapted cuff. In addition, blood pressure
was taken in the sitting position after taking rest for
at least 15 minutes.

Next, 12-hour fasting subjects underwent
biochemical examinations. The blood sample was
taken in a dry tube and in a tube with anticoagulant
"Ethylene-Diamine-Tetra-Acetic (EDTA)" by a
laboratory technician at the workplace. The blood
sample was taken through venous sampling. In
addition, biological analyses were performed in the
laboratory of the clinic in charge of the follow-up of
the personnel of the companies. All measurements
were standardized according to the rules used in
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the aforesaid laboratory.

Concerning blood sugar, a colorimetric assay was
performed following two coupled enzymatic
reactions. The enzyme-specific reaction (glucose
oxidase) oxidized the glucose present in the
sample to gluconic acid, and the second reaction
formed a colored product in the presence of
peroxidase.

Concerning HDL cholesterol, low-density
lipoproteins were precipitated by phosphotungtic
acid and magnesium ions and separated by
centrifugation. The high-density lipoproteins
remained in suspension, having been determined
by the clear superngent.

For triglycerides, a colorimetric assay was
performed  following enzymatic reactions.
Triglycerides were hydrolyzed to glycerol and fatty
acid. An enzyme-specific reaction (glycerol
phosphate-oxidase) oxidized glycerol-3-phosphate,
which was turned into glycerol-3-phosphate
oxidase while releasing hydrogen peroxide as a
result of the action of glycerol kinase on glycerol.
Reading was performed for the three blood
samples with an automated spectrophotometer.
When the medium changed color, the intensity of
the coloring would depend on blood sampling,
having been proportional to the concentration of
the serum glucose, the serum in total cholesterol,
or serum triglycerides.

The dependent variable was metabolic syndrome.
We adopted the most recent harmonized definition
proposed by FID/AHA/NHLBI in 2009, which
defined metabolic syndrome as the combination of
at least three of the following criteria; a) abdominal
obesity with the waist size = 80 cm in women and =
94 cm in men; b) hypertriglyceridemia being equal
to triglycerides, being and = 1,71mmol/L or
150g/L ; c¢), with low HDL cholesterol <
1.03 mmol/l or 0.40 g/l in men and <1.29 mmol/ or
0.50 g/l in women or specific treatment of this
anomaly; d) an increase in the blood pressure
occurring corresponding to the systolic blood
pressure = 130 mmHg or diastolic = 85 mmHg, or
hypertension treated; e) fasting blood sugar being
= to 5.6 mmol/L or 1.0 g/L, or it would be known as
diabetic, or it would to be under antidiabetic
treatment. The diagnosis of MetS was evaluated
by occupational physicians.

The independent variables studied included
sociodemographic variables (age, sex, marital
status, and level of education), socio-professional
variables (length of the service at work, type of the
position, period of work, and stress with the visual
evaluation scale), behavioral variables
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(consumption of alcohol and/or tobacco, caloric
diet, diet high in salt or sugar, consumption of fruits
and vegetables, and the level of physical activity),
and clinical variables (family history of
hypertension and diabetes and the body mass
index [BMI]). The BMI was classified as normal
being between 18 and 25 kg/m2, with overweight
being between 25 and 30 kg/m2, and obese being
= 30 kg/m2.

The data were entered in the Epi-Data Entry
software V3.1 and analyzed with the R 3.6.1
software. Besides, qualitative variables were
described as proportions, with quantitative
variables expressed as averages = standard
deviation. In the univariate analysis, the
proportions were compared using the Pearson’s
Chi-square (x 2) test, and the averages were
compared using the student’s t-test. Additionally,
all variables with a p-value less than 0.25 were
retained for the logistic regression analysis. Using
the stepwise descending method in the
multivariate analysis, a binary logistic regression
was performed to find the factors associated with
MetS. The association between the studied factors
and MetS was determined by the raw and adjusted
Odds Ratio (OR) along with their 95% confidence
intervals (Cl). In addition, the significance level
chosen for the tests was p < 0.05.

Permission was obtained from the companies’
managers, and informed consent was obtained
from the participants. Besides, data were collected
by meeting confidentiality and human rights
requirements. The study was performed in the
course of the workers’ annual medical visits.
Permission was not obtained from the Ethics
Committee, but the study was registered under
number N° 2204 at the Faculty of Health Sciences
of the University of Abomey-Calavi.

Results

Sociodemographic features: Based on the
inclusion criteria, 349 workers were interviewed by
the end of the study. The mean age of the study
population was 38 + 8 years, with the minimum
and maximum age having been 23 and 64 years,
respectively. The sex ratio in our study was 4.2 in
favor of the males. Almost two-thirds (73.6%) of
the workers had a university education
background, and 83.4% of them were couples
(married or living together). Table 1 shows the
distribution of the port enterprise workers in terms
of sociodemographic characteristics in Cotonou,
BENIN in 2019.
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Table 1. Distribution of the workers in two port companies by sociodemographic characteristics in Cotonou, Benin, 2019

(n=349)
Male Female Total
n=282 n=67 n=349 P-value
Effective % Effective % Effective %
Age 23-34 101 28.94 41 11.75 142 40.69
group 35-49 133 38.11 23 6.59 156 44,70 0.0002
(years) 50-64 48 13.75 3 0.86 51 14.61
Mean age 399 34+6 38+8
Level of Primary 15 1.30 1 0.29 16 458
instruction Segondgry 74 21.20 2 0.57 76 21.78 0.274
University 193 55.30 64 16.33 257 73.64
Married 184 52.72 39 11.18 223 63.90
Marital status  Concubinage 56 16.04 12 3.44 68 19.48 0.102
Single 42 12.04 16 458 58 16.62

Professional features: Most of the workers in our
study (85.96%) were in technical positions, and
more than one third of them (71.9%) did shift work.

Besides, a total of 56.16% of the workers felt that
they did not experience or feel any work-related
stress. Table 2 shows the occupational features.

Table 2. Distribution of the workers in two port companies by occupational characteristics in Cotonou, Benin, in 2019 (n =

349)
Male Female Total pvalue
n=282 (%) n=67(%) n=349(%)
Administrative 15 (4.30) 10 (2.86) 25 (7.16)
Workstation Traders 3(0.86) 21 (6.02) 24 (6.88) <0.0002
Technical 264 (75.64) 36 (10.32) 300 (85.96)
_ Alternate 200 (57.30) 51 (14.62) 251 (71.92)
Shift work Daytime work 82 (23.50) 16 (4.58) 98 (28.08) 0.484
Occupational Yes 123 (35.24) 30 (8.60) 153 (43.84) 0.102
stress No 159 (45.56) 37 (10.60) 196 (56.16)

Behavioral features: About one third (36.1%) of the
subjects stated that they consumed alcohol only
occasionally, with higher consumption rates
reported in males than in females (p = 0.048). In
our study, 74.5% of the subjects considered
themselves average eaters, and 51.9% reported
that they had high levels of activity. Accordingly,
walking accounted for 35.2% of the most practiced
physical activity.

Clinical and biological features: High blood
pressure and diabetes were the two most common
family histories in our study, and their frequencies
were 51.0 and 30.6%, respectively, in the 349
workers surveyed. Besides, obese and overweight
workers amounted to 89 (25.5%) and 125 (35.8%)
individuals, respectively. Accordingly, 61.3% of the
subjects in the study population were overweight
with the clear predominance of women (73.2% vs
58.6%).

The average blood sugar was 5.28 mmol/l + 2.14

JOHE, Summer 2021; 10 (3)

mmol/l with the maximum and minimum values of
3.41 and 25.46 mmol/l, respectively. Besides,
24.6% of the employees had a blood glucose level
of > 5.5mmol/L. The proportion of the known
diabetic subjects in our subjects was 22.2%.
Besides, the mean blood triglyceride concentration
was 0.97 + 0.42 mmol/l, with the minimum and
maximum values of 0.11 and 3.37 mmol/l,
respectively. In total, 27 (7.7%) workers, including
1 (1.5%) female, had hypertriglyceridemia.
Besides, the average HDL cholesterol value was
1.24 + 0.57 mmol/l with the minimum and
maximum values of 0.08 and 10.02 mmolll,
respectively. Workers with HDL
hypercholesterolemia amounted to 124 (35.5), of
whom 89 (71.8%) were male and 35 (58.2%) were
female. Table 3 shows the clinical-biological
distribution of the workers in two port companies in
Cotonou, Benin, in 2019.
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Table 3. Clinical-biological distribution of the workers in two port companies in Cotonou, Benin, in 2019

Male Female Total P-value
n=282 n=349
Body Mass Index (BMI) 0.0001
Lean 3(0.86) 0 (0.0) 3(0.86)
Normal 114 (32.66) 18 (29.9) 132 (37.82)
Overweight 109 (38.70) 16 (23.9) 125 (35.81)
Obese 56 (19.90) 33 (49.3) 89 (25.51)
High waist circumference 102 (36.2) 49 (73.1) 151 (43.3) 0.0001
High blood pressure 128 (45.4) 21 (31.3) 149 (42.7) 0.029
Low HDL-CT 89 (31.4) 35 (52.2) 124 (35.5) 0.001
High triglycerides 26 (9.2) 1(1.5) 27 (7.7) 0.033
High blood sugar 68 (24.1) 18 (26.9) 86 (24.6) 0.638

Overall prevalence of MetS and its prevalence in
the companies: The overall prevalence of
metabolic syndrome in our study, according to the
IDF criteria, was 18.1% 95% CI = [14.2% - 22.6%].
Out of the 63 workers with MetS, 50 (79.4%) were
male and 13 (20.6%) were female. However, the
prevalence was higher in females than in males
(19.4% vs 17.7%), with no statistically significant
difference. Besides, the prevalence increased
significantly with the age of the subjects being > 50
years (p = 0.001). In addition, the prevalence of
MetS was 25.9% in the first company (S1 [95% CI
= 15.5% - 38.7%)]) versus 16.6% in the second one
(S2[95% Cl = 12.6% - 21%]) with p = 0.148.

Possible combinations and the number of criteria

for MetS: The most common criteria of the workers
were blood pressure = 130/85 mmHg (92.1%),
followed by abdominal obesity (76.3%), glycemia =
1 g/l (65.1%), low HDL cholesterol (55.7%), and
hypertriglyceridemia (28.7%). In fact, MetS was
significantly higher in its moderate form in 44
(12.6%) people, having an association with at least
three defining criteria. One patient showed the
most severe form of MetS, combining 5 criteria.
The most common combination of the criteria in
25.4% of our study population was the combination
of abdominal obesity, hyperglycemia, and
hypertension. Fig.1 shows the status of the
combined criteria.

MetsS criteria

Workers Number
. [=1] 1] =y 5 'S
(=] (=] (=] 8 (=] g

N
o

=]

116 106
64
44
i "
0 1 2 3 4

Number of criteria

Fig. 1. Variation of MetS criteria in the workers of the two port companies (N = 349)

Factors associated with metabolic syndrome:
Multivariate analysis revealed that age > 50 years
(ORadjusted = 3.97 CI195% [1.71 — 9.36]; p=0.006),
alcoholism (ORadjusted = 2.05; CI95% [1.07 -
4.15]; p=0.031), family history of hypertension
(ORadjusted = 2.08; CI195% [1.11 - 4.01]; p=0.022)
, overweight (ORadjusted = 4.87 CI95% [2.10 -
12.75]; p=0.001), and obesity (ORadjusted = 5.80

JOHE, Summer 2021; 10 (3)

Cl95% [2.42 - 15.59]; p= 0.001) were the major
factors associated with MetS. Table 4 shows the
prevalence of MetS and the associated factors
according to sociodemographic, professional,
behavioral, and family history features in the
univariate analysis. Besides, Table 5 shows the
multivariate analysis results.
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Table 4. MetS and associated factors; univariate analysis results for two port companies in Cotonou, Benin, in 2019; (N =

349)
) . Total MetS
Sociodemographic factors ORcrude  1Co5% ORcruge  P-value
(N) n %
23-34 142 17 12.0 1 -
Age groups (years) 35-49 156 29 18.6 1.68 [0.88-3.21] 0.002
50 - 64 51 17 33.3 3.68 [1.70-7.95]
Primary 282 50 17.7 1 -
Level of instruction Secondary 76 16 21.1 0,59 [0.18-1.93] 0.274
University 257 42 16.3 0.43 [0.14-1.30]
Male 282 50 17.7 1 -
Gender Female 67 13 194 112 [0.57-2.20] 0.886
Single 58 6 10.3
Marital status Married 223 40 17.9 1.89 [0.76 — 4.71] 0.102
Concubinage 68 17 25.0 2.89 [1.05 —7.91]
Occupational factors
Seniority 2 10 years 51 14 27.5 1.92 [0.97 — 3.82] 0.090
Alternate shift work 251 41 16.33 0.67 0.34-1.20 0.182
Administrative station work 25 5 20.0 1.14 [0.41 - 3.18] 0.792
Occupational perceived stress 153 29 19.0 1.11 [0.64 —1.93] 0.698
Behavioural factors
Alcohol consumption 218 49 22,5 2,42 [1.28 — 4.59] 0.008
Tobacco consumption 10 2 20.0 1.14 [0.24 — 5.50] 0.871*
High sugar food 94 19 20.2 1.21 [0.67 — 2.21] 0.523
High salt food 64 14 21.9 1.35 [0,69 — 2,63] 0.378
High fat diet 70 16 22.9 1.46 [0.77 —2.77] 0.242
Absence of physical activities 57 9 15.79 0.82 [0.38-1.78] 0.627
Absence of fruit and vegetable consumption 31 4 12.9 0.65 [0.21-1.92] 0.434
Anthropometric factors
Normal/Low weight 125 7 5.2 1 -
BMI Overweight 125 31 24.8 6.03 [2.55-14.28]  <0.001
Obesity 89 25 28.1 7.14 [2.93 - 17.4]
Family hi Hypertension 178 43 24.2 2.40 [1.36-4.37] 0.002
amily history Diabetes 107 26 243  1.78 [1.01-3.12] 0.048

*Fisher

Table 5. MetS and associated factors; multivariate analysis in two port companies in Cotonou, Benin, in 2019; (N = 349)

Variable OR adjusted ICo5% OR adjusted P-value
23-34 - -
Ag(isgfsl;ps 35-49 1.46 [0.74-2.96] 0.006
50 - 64 3.97 [1.71-9.36]
Normal/Low weight - -
BMI Overweight 4.87 [2.10-12.75] <0.001
Obesity 5.80 [2.42-15.59]
Alcohol consumption 2.05 [1.07- 4.15] 0.031
Hypertension 2.08 [1.11- 4.01] 0.022

Discussion

The present study focused on the population of
employees of two port companies in Cotonou, with
indeterminate contracts. Besides, our study
focused on the population of employees in two
companies in the Port of Cotonou with permanent
contracts. The sample size of this study was
medium, which allowed us to have a
representation of different professional strata

JOHE, Summer 2021; 10 (3)

during annual visits to the two companies.
However, the diversity of different positions did not
allow us to extend to a specific group. Most studies
in the literature have been conducted mainly on
the general population [13, 14] or on target groups,
i.e. diabetics [2, 15], hypertensives, and the obese
[16, 17].

In the literature reviewed in Africa, a few studies
were carried out in various socio-professional
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groups, i.e. in the market [18], in a professional
environment [19], among healthcare professionals
in  Morocco [10], and in employees of a
telecommunications company in Togo [12]. The
present study on the prevalence of MetS and its
associated factors among workers in two port
companies in Cotonou was the first one in Benin in
2019, in this field.

According to the 2009 IDF definition, the overall
prevalence of MetS in this study was 18.1% 95%
Cl =[14.2% - 22.6%]. This prevalence of MetS was
close to the results achieved by Ouedraogo et al
(2016) (18.3%) in the workplace [19]. Laraqui et al
(2017) [10] and Hinson et al (2017) [12] reported a
higher prevalence of MetS than ours (21.7 vs
26.5%) in their studies among healthcare
professionals in Morocco and employees of a
telecommunications company in Togo,
respectively. This diversity in the proportion of the
workers with MetS in the mentioned studies could
be explained by the different methodologies
employed and the difference in defining criteria for
MetS. Indeed, the prevalence of MetS varies from
one study to another, depending on the defined
criteria, the year of the study, as well as the age
and gender of the population studied. The
relatively high prevalence of MetS in the
aforementioned studies indicate the importance of
MetS in the workplace, which poses a real cardio-
metabolic risk. In fact, many factors were identified
to be associated with MetS.

The population of this study consisted of adults
and young workers with an average age of 38 + 8
years. Besides, workers aged between 50 and 64
years were the least represented ones.
Nevertheless, workers in this age group developed
a higher risk of MetS in our study, with ORadjusted
= 397 CI95% [1.71 - 9.36]. The same
observations were made in other studies.
Accordingly, Hinson et al in Togo, Kacem et al in
Tunisia, and Ouédraogo et al in Burkina-Faso
made the same observations [2, 12, 19], in which
they found a significant association between age
and MetS in subjects after age 40.

The population, in this study, was predominantly
represented by males. This difference could be
explained by the socio-cultural context in which
tasks in ports are exclusively assigned to men.
However, despite this high male representation,
the prevalence of MetS was slightly higher in
females than in males (19.4% vs 17.7%). Several
studies, particularly in black Africa, show this
female predominance. Some hypotheses justify
this female predominance in Africa. Accordingly,
many women have a tendency to be obese, with
living and working conditions of women being more
stressful and sedentary when it comes to working
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in formal sectors. These factors expose women to
high blood pressure and diabetes more than men.
This was the case in the studies of Laraqui et al in
Morocco (8.9% vs 3.4%) [10] and Ouédraogo et al
in Burkina-Faso (25.8% vs 15.5%) [19]. Contrary to
those findings, MetS was more common in men in
the study by Hinson et al in Togo (25% vs 32.1%)
and in Western countries [12]. What is the role of
matrimonial situation in developing MetS?

The prevalence of MetS was lower in single
employees (10.3%) than in those living as couples
(married and living together) (42.9%). This
difference could be explained by the higher
socioeconomic level of workers living as couples.
This result was different from that achieved by
Hinson et al and Kacem et al [9, 12]. In fact, many
households in Africa benefit from domestic
assistance, with parents saving themselves from
daily household chores. However, cleaning the
house can be an opportunity for doing effective
physical activity. May working conditions affect
MetS development?

In this study, the risk of developing MetS was
higher in administrative workers (17.9%). The
same observations were made in the study by
Hinson et al (29.1% vs 24.3%) in 2017 [12].
Likewise, the results of the study by Alavi et al
(2015) on office workers were consistent with the
present one [20]. This could be explained by the
high calorie diet and the sedentary lifestyle among
office workers with a prolonged sitting posture at
work in front of computer screens, not being often
very active. This way of working makes it easier for
workers to gain weight. In the literature, several
studies reported a statistically significant
association between shift working and the risk of
developing MetS [21]. Shift workers, although
forming the majority of our study population, had a
lower risk of developing MetS than day workers
(16.3% vs 22.4%). In addition, there was no causal
link between the work period and developing MetS.
The greater the work stress was, the higher the
risk of developing MetS would lead to the
occurrence of CVD and diabetes. In our study, the
prevalence of MetS slightly increased among
stressed workers compared to unstressed workers
(19.0% vs 17.3%), being consistent with the results
of Gombet et al in Congo [22]. Behavioral
characteristics are often conditions associated with
many chronic diseases. In the present study, a
positive correlation was observed between alcohol
consumption and MetS, being consistent with the
studies by Konradi et al (2011) in Russia [23] as
well as by Kang et al and Ouédraogo et al (2016)
in Burkina-Faso [15]. Lifestyle habits have a strong
impact on MetS development.
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In this study, 2.9% of the workers reported being
active tobacco users. This rate was lower than the
rate found in Benin according to the STEPS
demographic and health survey in 2015, and than
the rate found in the study by Hinson et al (7.5%)
(2017). In the present study, workers who had high
calorie diets were more vulnerable to MetS
development than others. However, no association
was found in this respect. On the other hand,
Kacem et al found a positive correlation between
the high calorie diet of heavy eaters and MetS. The
excessive consumption of salt, sugar, and lipids
are the origin of metabolic disturbances that trigger
the onset of arterial hypertension, obesity, and
dyslipidemia [11], not being linked to MetS in our
study. The frequency of no-fruit and vegetable
consumption was very low with no significant
association with MetS. A study conducted by Alavi
et al in Iran showed a negative correlation between
low fruit and vegetable consumption and MetS
development [20]. Evidence shows that increasing
fruit and vegetable consumption decreases the risk
of developing MetS. Indeed, high consumption of
fruit and vegetables exerts a beneficial and
protective effect on cardio-metabolic risk factors
thanks to being rich in fibers, essential
antioxidants, vitamins, and minerals. Doing regular
physical activity to accelerate the reduction of
metabolic disorders (stress, obesity, and MetS) is
linked to a sedentary lifestyle. The results of the
studies by Hinson et al (2017) and Laraqui et al
(2017) are consistent with this study [10, 12].
Contrary to the literature, physical activity at any
level of energy consumption had no impact on the
risk of developing MetS in our participants. Among
all behavioral factors, alcoholism was the only
factor associated with MetS in this study. This
result was in line with other authors (Freiberg et al,
Baik et al, and Fan et al) who showed that the
quantity and frequency of alcohol consumption
were strongly associated with the development of
MetS [24-27]. Cardiovascular risk factors are often
associated with developing MetS and can
influence combined criteria of MetS.

The prevalence of MetS in overweight and obese
workers was 24.8% and 28.1%, respectively,
amounting to the total prevalence of 52.9%.
However, it was slightly lower than that found by
Yessoufou et al [28] in the general obese
population in Benin (79%). Being associated with
insulin resistance, obesity is an important factor in
the etiology of MetS, contributing to the
development of hyperglycemia, hypertension, and
hypercholesterolemia. The mean waist
circumference was 90.1 + 12.3 cm with female
predominance (73.1% vs 36.1%) in this respect.
This female predominance of abdominal obesity
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has been demonstrated in several studies, such as
those of Laraqui et al (73.3% vs 18.8%) and
Hinson et al (82.1% vs 50.8%) [10, 12].

Several studies have reported increased blood
pressure as one of the most common
cardiovascular disorders accompanying MetS in
Africa [29, 30]. This was also the case in the
present study where the prevalence of
hypertension was 92.2% in subjects with MetS. In
fact, in our study, 42.7% of the workers with risky
blood pressure figures according to the definition
of the FID 2009 had an increase in blood pressure
levels. This rate was higher than the 25.3% rate
reported in bank employees in the study by Hinson
et al (2019) [31] and the 29.7% rate reported in the
workplace in Abidjan (2001) [32]. Different socio-
professional groups could explain the variation in
the percentages reported. In Benin, the result of
the study (2016) by the WHO showed that the
prevalence of arterial hypertension was 27.5%
[33]. This rate was similar to the 27.3% and 27.9%
rates found in 2008 and 2015, respectively, in the
national STEPS report in Benin [34]. In addition, a
study carried out by Amoussou-Guenou et al
(2015) demonstrated the high prevalence of
arterial hypertension (70%) in type 2 diabetic
patients in Benin [15]. This high prevalence could
be explained by the close link between high blood
pressure and diabetes in MetS, which explains
why a family history of hypertension is associated
with MetS.

We observed a higher proportion (24.6%) of
employees with blood glucose = 5.5mmol/L
(2.0 g/l) in our subjects than the prevalence of
diabetes in the country in 2015, according to the
STEPS survey [34]. Laraqui et al (2017) and
Ouédraogo et al (2016) reported the prevalence of
hyperglycemia at 72.6% and 38.1%, respectively,
in their studies [10, 19]. The rate of known diabetic
subjects in our subjects was 22.2%, having been
significantly higher than the prevalence of type 2
diabetes found by Djrolo et al in a population-
based study in Cotonou (2012) (4.6%) [35].

The prevalence of HDL hypercholesterolemia and
hypertriglyceridemia, although not significant,
remained high. Besides, we found a relatively high
rate of employees with low HDL cholesterolemia
(55.7%) compared to the proportions reported by
Laraqui et al [10]. While the causes for that have
not been fully known, lifestyle factors, such as
eating habits, could be blamed.

This study provided some information on MetS
status among workers in two companies in the city
of Cotonou. The main strengths of this study were
its comprehensiveness and inclusion  of
occupational factors in the analysis of associated
factors. However, the study had some limitations.
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Accordingly, the study took into account only one
screening event and did not use the psychomotor
stress assessment tool, yet it employed a VAS-
based perceived stress tool. Besides, information
bias could be due to the misreporting of the
workers’ lifestyle habits.

Conclusion

The prevalence of MetS among workers in two port
companies in Cotonou, Benin, 2019, was high.
Besides, the factors associated with MetS were
age > 50 years, alcoholism, and overweight >
25 kg/m2. In fact, knowledge of MetS facilitates the
prevention of cardiovascular events in the
workplace. Accordingly, the monitoring of clinical
conditions of workers with MetS is necessary.
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