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Otmane El Brini' Purpose: Metabolic syndrome is a cluster of risk factors for diabetes and cardiovascular diseases
Omar Akhouayri ! that includes central obesity, hypertension, glucose intolerance, high triglyceride, and low high-
Allal Gamal? density lipoprotein cholesterol. Its prevalence is rapidly increasing worldwide. This study aimed
Abdelhalem Mesfioui' to estimate the prevalence of metabolic syndrome and associated risk factors in a representative
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sample of Morocco adults using the 2009 joint interim statement definition.

Patients and methods: We analyzed data of 820 patients aged 19 years and older. For
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metabolic syndrome diagnosis, we used the criteria of the recently published joint interim

Results: The prevalence of metabolic syndrome is 35.73% among all adults, 18.56% among

men, and 40.12% among women. Prevalence increased with age, peaking among those aged

50-59 years. The most common abnormality highlights abdominal obesity (49.15%). Also, half

of patients have one or two risk factors for developing this syndrome.

Conclusion: The prevalence of metabolic syndrome and associated risk factors is high among

adults in Morocco, especially in women. The most prevalent component of metabolic syndrome

Video abstract in our population was abdominal obesity.
- Keywords: central obesity, hypertension, glucose intolerance, triglyceride, cholesterol
Introduction
The rapid Moroccan economic growth in recent decades has created drastic changes in
the lifestyle of the Moroccan population.! Excess energy intake and sedentary lifestyle
is becoming widespread in the population, and is raising metabolic risk factors such
as obesity, diabetes, and hypertension to the epidemic level.>?
Metabolic syndrome (MetS) is a group of interrelated risk factors of metabolic
origin that appear to directly promote the development of atherosclerotic cardio-
Pant your SmartPhone at the code abor. f you have 2 vascular disease and also type 2 diabetes mellitus.* It combines central obesity,
OR code reader the video abstract will appear. r use:
higp//drpres 151 03w hypertriglyceridemia, low high-density lipoprotein (HDL) cholesterol, hypertension,

and impaired glucose tolerance.® In some studies, MetS is associated with a threefold

increased risk of coronary heart disease, myocardial infarction, and stroke,” and a

three- to fivefold increased risk of cardiovascular death,®® even after adjustment for
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conventional risk factors.!” Thus, it constitutes a full-fledged epidemic.!!?

Laboratory of Genetic, MetS is present in 38.5% of US adults,'® 21.1% of the French population,'* and
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27.8% of the Spanish population' (by the joint interim statement definition).' Among

BP 133, Kenitra 14000, Morocco Arab populations, the prevalence estimates are 30.0% in Tunisia,'” 21% in Saudi
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Arabia,'® and 36.3% in Jordan" (by the third adult treatment panel of the National

Email bbenazzouz@gmail.com Cholesterol Education Program definition).? In Morocco, studies on the distribution
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of individual components of MetS were performed, and
their results showed a high prevalence of these risk factors
for cardiovascular disease in the Moroccan population.?!-?2
However, studies on the distribution and prevalence of MetS
as an emergent entity that includes these risk factors are
very limited.

This study aimed to evaluate the prevalence of MetS and
its individual components in an adult Moroccan population
using the harmonious definition issued from the guidelines
of the 2009 Joint Scientific Statement.'¢

Materials and methods

Patients and methods

This was a retrospective study based on the analysis of
the files of 820 adult patients (653 women and 167 men)
consultants at the center of diagnosis of Rabat during a period
of 20 months (October 2010 to May 2012).

The file analyses consisted on exploitation of: 1) anthro-
pometric parameters (the age and the waist circumference,
which allows the evaluation of the abdominal obesity of the
patient); and 2) the results of the measurement of blood pres-
sure and the dosage of biochemical parameters (glycemia,
triglyceridemia, total cholesterol, and HDL cholesterol).

Definition of MetS
We used the recently published joint interim statement
endorsed by the International Diabetes Federation Task
Force and several other international and national orga-
nizations to define MetS.!® This definition allows harmo-
nization and comparison between international research
laboratories.

The consensus criteria define MetS as the presence of
three or more of the following metabolic risk factors:

e Elevated waist circumference (population- and country-
specific cut-offs: =94 ¢m for men and =80 cm for
women).

e Elevated triglycerides =150 mg/dL (1.69 mmol/L).

e Reduced HDL cholesterol (<40 mg/dL [1.04 mmol/L]
in men, and <50 mg/dL [1.29 mmol/L] in women).

e Elevated blood pressure (systolic =130 mmHg and/or
diastolic =85 mmHg).

e Elevated fasting glucose =100 mg/dL (5.56 mmol/L).
Individuals who report using drug treatments for any

of the above medical conditions are considered to meet the

criteria for the specific component.

Statistical analysis

For the purpose of statistical analysis, age was categorized into
five intervals (19-29, 30-39, 40-49, 50-59, and =60 years)
to estimate age-adjusted prevalence rates by direct method*
using the World Standard Population.?* The chi-square test
was performed to compare the crude prevalence rate between
men and women. The analyses reported in this study were
performed using the Statistical Analysis System (SAS
Institute Inc., Cary, NC, USA). P-values of less than 0.05
were considered statistically significant.

Results

Characteristics of the study population
The files for a total of 820 patients (653 women and 167 men)
aged 19 years and older were examined. The anthropometric
and metabolic characteristics of the studied population are
summarized in Table 1. The average age of the population was
52.84+12.47 years. Total cholesterol, low-density lipoprotein
cholesterol (LDL), and triglyceridemia were significantly
higher among women compared to men (P<<0.05).

Table I Anthropometric and metabolic characteristics of the study population

Parameters Total population Men Women P-value
(N=820) (N=167) (N=653) (between men
Average + SD Average + SD Average + SD and women)

Age (years) 52.84+12.47 53.08+13.05 52.78+12.33 0.79

WC (cm) 87.38+10.24 87.6316.77 87.31£10.96 0.72

SBP (mmHg) 137.00+18.04 137.64£16.79 136.83£18.36 0.61

DBP (mmHg) 77.03£10.60 76.72+9.46 77.11£10.88 0.67

GLY (g/L) 1.198+0.543 1.189+0.567 1.201+0.537 0.80

TCH (g/L) 1.96210.424 1.759+0.433 2.014£0.406 <0.000 | *¥#*

HDL (g/L) 0.537+0.188 0.517+0.203 0.543+0.183 0.11

LDL (g/L) 1.166+0.388 1.006+0.377 1.207+0.381 <0.000 | *#*

TG (g/L) 1.293+0.737 1.182+0.811 1.321+0.715 0.03*

Note: **P<0.001; *P<0.05.

Abbreviations: DBP, diastolic blood pressure; GLY, glycemia; HDL, high-density lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure; SD, standard

deviation; TCH, total cholesterol; TG, triglyceridemia; WC, waist circumference.
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Distribution of MetS and its components
Table 2 shows the variation in the prevalence of MetS by
sex and age in the study population. The prevalence of MetS
was 35.73% with a highly significant female predominance
(40.12% for women and 18.56% for men; P<<0.0001). The
data show an increase of MetS prevalence with age. A decline
in this prevalence was observed in patients aged 60 years and
over (Figure 1). The highest prevalence of MetS was found
in patients aged 50—59 years for both sexes.

We then examined the distribution of the different risk
factors associated with MetS in our population by sex and
age group (Table 3). According to these results, in the entire
population and in the women’s group, the most common
abnormality was abdominal obesity, which affected around
half of the population (49.15% and 56.81%, respectively).
The same conclusion was found by using the logistic regres-
sion (data not shown). The model suggests that abdominal
obesity is the strongest predictor of MetS in our study
population.

In men, low HDL cholesterol had the highest frequency.
In addition, the majority of abnormalities associated with
MetS were expressed in their highest frequencies in patients
of the 50-59 years age group.

Distribution of the number of risk

factors of metabolic syndrome

In order to assess the risk linked to the presence of metabolic
abnormalities associated with MetS in our study population,
we examined the distribution of the number of risk factors
according to sex and age group (Table 4). In our population,
85.5% had at least one metabolic abnormality; those with
one or two risk factors represent 49.76% of the population
and are at risk of developing MetS. The population aged
50-59 years accumulated more risk factors compared to
the other age groups. Severe MetS (four or more associated
anomalies) was represented by 14.70% and 4.79% of women
and men, respectively.

Discussion

MetS has become a public health problem, the prevalence of
which is increasing worldwide.!>*> To our knowledge, this
is the first Moroccan study that focuses on the estimation of
the prevalence of MetS in the general population by using
the 2009 joint interim statement definition.'® The prevalence
found in our population was 35.73%. This result is consis-
tent with results from other studies, where the prevalence
of MetS was 38.5% among Americans'® and of 33.5% in
the population of India.?® However, it is high compared to
prevalence in the South African population’” (25.5%) and
lower than that of the Greek population®® (45.7%) and the
population of Nepal® (61.7%). These differences in the
prevalence of MetS can be explained by the interaction of
genetic and environmental factors,'” which have long been
known to play a key role in the pathophysiology of MetS.*
Furthermore, analysis of the variation in prevalence of MetS
according to sex showed a significantly higher prevalence in
females (40.12%) compared to males (18.56%). This result
is consistent with many studies;*'"?¢ however, it differs
from others where the prevalence is similar between both
sexes.’! The use of more stringent thresholds of abdominal
obesity imposed by the definition,'® as well as metabolic
changes that occur with menopause,® may partly explain
the high prevalence of MetS in women. This is evidenced
by an abdominal obesity affecting 56.81% of our female
population. This risk factor was present in 70.41% of
women aged 50-59 years, where the prevalence of MetS
was 53.57%. In addition, we observed a variation in the
prevalence of MetS according to age with a maximum at the
sixth decade among men and women (respectively, 31.6%
and 53.6%). This can be explained by the changes in certain
anthropometric and metabolic parameters occurring with age,
such as body measurements of fat distribution and insulin
sensitivity.** A decline is observed in the prevalence of MetS
in patients aged over 60 years. This may be related to mortal-
ity of syndromic people of the 50-59 years age group. Indeed,

Table 2 Variation in the prevalence of metabolic syndrome by sex and age group in the entire population

Age groups Total population Women (N=653) Men (N=167) P-value

(years) (N=820) (between men
Size Prevalence % Size Prevalence % Size Prevalence % and women)

[19-29] 6 24.00 6 28.57 0 -

[30-39] 16 29.63 13 33.33 3 20.00 0.34

[40—49] 75 28.74 69 33.33 6 (ANE| 0.0013**

[50-59] 117 50.00 105 53.57 12 31.58 0.013*

[60 and over] 79 32.11 69 36.32 10 17.86 0.0093**

Combined age groups 293 35.73 262 40.12 31 18.56 <0.000 | ***

Note: **P<0.001; **P<0.01; *P<<0.05.
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Figure | Variation in the prevalence of metabolic syndrome by sex and age group in the total population.

the association between premature mortality and the presence
of MetS has been described in many studies.>’ In terms of
risk, Sattar suggested that the global risk associated with
MetS depends on the number of risk factors used to define
this syndrome.** Our study population appears to be at high
risk of developing MetS as half of the patients (49.76%) have

one or two risk factors. In addition, if the severity of MetS can
be described by the number of components, then 12.68% of
our patients have severe MetS, which impact is an increased
risk of cardiovascular disease and type 2 diabetes. There are
several points that should be considered when examining the
results of this study:

Table 3 Variation in the frequency (%) of risk factors associated with metabolic syndrome by sex and age group in the population

Metabolic Total Age groups P-value
abnormalities population 19=29 30-39 40-49 50-59 60 and over (between
N=820 N=25 N=54 N=261 N=234 N=246 age groups)
Abdominal obesity 49.15 40.00 46.30 37.93 63.25 49.19 <<0.000 | ##*
High blood pressure 30.61 36.00 37.04 26.82 36.32 27.24 0.089
Hyperglycemia 18.66 28.00 20.37 19.16 18.80 16.67 0.69
Hypertriglyceridemia 30.12 20.00 37.04 26.44 37.18 26.83 0.027*
Low HDL 40.85 24.00 27.78 4253 44.02 40.65 0.090
Women Age groups P-value
N=653 19-29 30-39 40-49 50-59 60 and over (between
N=25 N=54 N=261 N=234 N=246 age groups)
Abdominal obesity 56.81 47.62 56.41 44.93 70.41 56.84 <<0.000 | ##*
High blood pressure 30.63 38.10 43.59 26.09 35.71 26.84 0.054
Hyperglycemia 19.75 33.33 20.51 20.77 18.88 17.89 0.54
Hypertriglyceridemia 32.01 23.81 38.46 28.50 39.80 27.37 0.042*
Low HDL 43.34 23.81 30.77 46.86 45.41 42.11 0.12
Men Age groups P-value
N=167 19-29 30-39 40-49 50-59 60 and over (between
N=25 N=54 N=261 N=234 N=246 age groups)
Abdominal obesity 19.16 0.00 20.0 1T 26.32 23.21 0.28
High blood pressure 30.54 25.0 20.0 29.63 39.47 28.57 0.66
Hyperglycemia 14.37 0.00 20.0 12.96 18.42 12.50 0.77
Hypertriglyceridemia 22.75 0.00 33.33 18.52 23.68 25.0 0.58
Low HDL 31.14 25.0 20.0 25.93 36.84 35.71 0.60

Note: **P<0.001; *P<0.05.
Abbreviation: HDL, high-density lipoprotein.
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Table 4 Distribution (%) of the number of risk factors associated with metabolic syndrome by sex and age group in the population

Number of risk Total Age groups P-value
factors population 19-29 30-39 40-49 50-59 60 and over (between
N=820 N=25 N=54 N=261 N=234 N=246 age groups)
=| 85.49 84.0 85.19 83.14 90.17 83.74 0.20
=2 59.27 56.0 59.26 55.56 70.09 53.25 0.002*+*
=3 35.73 24.0 29.63 28.74 50.00 32.11 <0.000 | *#*
=4 12.68 8.00 741 843 21.37 10.57 0.000 | ¥
Number of risk Women Age groups P-value
factors N=653 19-29 30-39 40-49 50-59 60 and over (between
N=25 N=54 N=261 N=234 N=246 age groups)
=| 87.44 85.71 9231 85.51 91.33 84.74 0.23
=2 64.01 61.90 66.67 60.39 73.47 57.89 0.017*
=3 40.12 28.57 33.33 33.33 53.57 36.32 0.0002**
=4 14.70 9.52 10.26 9.66 24.49 11.58 0.0002**
Number of risk Men Age groups P-value
factors N=167 19-29 30-39 40-49 50-59 60 and over (between
N=25 N=54 N=261 N=234 N=246 age groups)
=| 77.84 75.0 66.67 74.07 84.21 80.36 0.62
=2 40.72 25.0 40.0 37.04 52.63 37.50 0.53
=3 18.56 0.0 20.0 (NN 31.58 17.86 0.13
=4 4.79 0.0 0.0 3.70 5.26 7.14 0.77
Note: **P<0.001; **P<<0.01; *P<<0.05.
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