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Abstract

Objective: The aim of our study was to estimate the prevalence
of overweight/obesity and abdominal obesity in the prefecture of
Oujda-Angad and to study and assess the risk of chronic diseases
including CVD risk.

Material and methods: Epidemiological Study Transversal on
624 women of childbearing age healthy and not pregnant. The
study was conducted in prefecture of Oujda-Angad. Data on
socioeconomic and demographic level were collected using a
questionnaire. Anthropometric measurements were determined
according to the WHO standards. Medical tests were performed
in a laboratory accredited private analysis in Oujda. The data were
processed using SPSS.

Results: The mean age of the women surveyed was 31.47 + 7.87
years. Women aged 30-39 years were the most reported (43,
10%). The mean of body mass index (BMI) was 27.72 + 5.91 kg/
m?. The BMI values indicate that the prevalence of obesity among
women surveyed is 30.61% and the prevalence of overweight
was 38.78%. Our results show that the most affected age groups
are 30-39 and 40-49. The prevalence of abdominal obesity
affects 79.10% of women. Hypertension is the highest risk factor
in our sample (33.5% of women), more than 22% of women are
hypercholesterolemic, 19.4% are hypertriglyceridemia, and 7.2%
are diabetic. Obese women have a high probability of having all
CVD risk; among obese women 47% had hypertension (p = 0.002),
33.30% hypercholesterolemia (p = 0.006), 25% diabetes (p =
0.001) and 55.5% hypertriglyceridemia (p = 0.0001).

Conclusion: The risk factors of CVD in our study are very high.
The results of our study show that the increase in hypertension,
triglycerides, total cholesterol and decrease HDL are strongly
associated with obesity (p < 0.05). All these parameters are factors
in the development of CVD. According to WHO these factors
are considered among the modifiable risk factors (WHO, 2003).
The burden of obesity poses a serious public health problem in
the region. It is strongly associated with CVD risk. Its prevention
requires a multisectoral approach.
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Introduction

Obesity is defined by WHO as abnormal or excessive fat
accumulation in the body that presents a risk that can lead to health
problems [1]. It is nowadays described as a global epidemic, affecting
Developed Countries (PD) such as the Netherlands in Development

(PED) [1]. Furthermore, non-communicable diseases (NCDs),
mainly cardiovascular diseases (CVD) currently represent a real
health scourge in the world. According to WHO, CVD is the leading
cause of mortality, almost 30% of total deaths 17.3 million [2], 80%
of these deaths occur in middle-income countries. In Morocco, as
in most developing countries, CVD were responsible for 30.4%
mortality (first cause of mortality) [3].

Numerous epidemiological studies have highlighted that
obesity and overweight have serious consequences for health [1].
Obesity, especially when it is massive, has a deleterious effect on
multiple metabolic pathways leading the development of many
complications, “chronic diseases” such as CVD, type 2 diabetes, high
blood pressure (hypertension) stroke, pulmonary embolism, some
cancers, osteoarthritis, diseases of the gall bladder and respiratory
abnormalities, including sleep apnea [4]. Obesity causes a decrease
in life expectancy by 5 to 7 years for women and men regardless of
gender and smoking [5]. A low elevation of BMI for example 28 to
29 corresponds to an increased risk of death by 10% [6]. Despite this,
few studies have focused on the study of the relationship between
obesity and NCDs in Morocco. In this context, we considered in this
study, the estimated prevalence of overweight/obesity and abdominal
obesity and evaluation of chronic disease risk associated with
particular risks of CVD in the population of the prefecture Oujda-
Angad.

Materials and Methods

Our study was conducted in the prefecture of Oujda-Angad, the
capital of the region of Eastern Morocco, it is located at the northern
limit-East of Morocco, is located 12 km from the Algerian border
and 60 km from the Mediterranean coast. The area covers 1,714 km?
or 2.06% of the surface area of the East. The province consists of 11
municipalities (urban and three rural 8). The population is about
477,100, which locates in the Urban areas (86%), including 243,334
women. The illiteracy rate in the prefecture level is 30% [7]. The
urban area of the prefecture of Oujda is considered a commercial and
industrial administrative center.

The data from this study are from a cross-sectional survey, which
took place in the prefecture of Oujda-Angad.

The study included 624 women aged 20 to 49 years and healthy
non-pregnant, randomly selected. Data on socioeconomic and
demographic level were collected using a questionnaire. Several
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variables were collected to characterize the women surveyed,
including age, household size, number of children, occupation,
education level, occupation of head of household and dwelling type.

Anthropometric data

Anthropometric measurements were measured according to
WHO standards [8]. Weight in kg was determined by weighing a
person Seca type and size by a graduated height board 1 mm Seca
kind. Measuring the weight and size has allowed calculating BMI
(weight in kg compared to height squared). Obesity was defined
on the basis of body mass index (BMI) > 30 kg/m” and overweight
for a BMI between 25 and 29.9 kg/m*. Waist and hip circumference
were measured using a tape graduated in millimeters, respectively
horizontal level of the umbilicus and the horizontal level of the
maximum protrusion of the gluteal muscles, then a waist report
hip measurement was calculated. Abdominal obesity was defined a
threshold TT > 88 cm or TT/TH > 0, 85 (WHO, 2003).

Biological data

The blood pressure (BP) was measured using a digital
sphygmomanometer in women sitting position, after a rest 20
minutes. Average two spaced steps 20 minutes retained. Hypertension
is defined using the World Health Organization thresholds/
International Society of Hypertension (WHO/ISH): systolic BP > 140
mmHg and/or diastolic BP > 90 mmHg.

Diabetes and fasting hyperglycemia were determined from
glycaemia Fasting using the Organization’s thresholds World Health
(WHO) (WHO, 2003): > 1, 26 g/L for diabetes, and > 1, 1 to 1, 25 g/L
for hyperglycemia fasting (glucose dosage per method oxidase).

Total cholesterol was defined as any value of cholesterol Total
(TB), determined by the method the enzyme cholesterol oxidase,
exceeding 2 g/L (5, 16 mmol/L). There HDL-C fraction was
determined by precipitation with phosphotungstic acid and MgCl,.
The concentration of LDL-C was calculated using the formula
Friedewald.

Hypertriglyceridemia was defined any value as triglycerides
(assay by an enzymatic method) > 1, 5 g/L. Dyslipidemia refers to
a total cholesterol > 2, 0 g/L and/or triglyceride levels > 1,5 g/L. The
hypoHDLémie is retained as defined IDF: HDL-C < 0, 50 g/L for
women.

The metabolic syndrome is determined following the definition
of the IDF (rate high triglycerides, low HDL-C, hypertension, fasting
hyperglycemia, abdominal obesity).

The study data were entered and analyzed using SPSS Version20

for Windows. The results are expressed as mean standard deviation
or percentage. The correlations between BMI and various
sociodemographic variables were assessed by the Spearmantest.
The chi-square test is used to compare the two percentages. The
significance level was set at 0.05.

Ethics

The study was approved and conducted under the responsibility
of the ethics committee of the University of Ibn Tofail (Kenitra) and
had permission from the regional legal representing of the Moroccan
health ministry (Oujda). Finally, an information text, prepared in
Arabic and French, was distributed to eligible women and free and
informed consent has been obtained on a form also prepared in
Arabic and French.

The study data were entered and analyzed on SPSS software
version 20 for Windows. The results are expressed as mean *
standard deviation, or as a percentage. Correlations are determined
by the Spearman test. The Chi-square test is used to compare two
percentages, while the comparison averages was made by the test
Student t. The level of significance was set at 0.05.

Results

Anthropometric data

The average age of women was 31.74 + 7.15 years (Table
1). According to table 2 the age of 20 years to 29 years the most
represented (38.7%), more than 30% of women are illiterate, most are
housewives (96.8%) and majority of women are married (96%). For
married women about 51.6% are mothers of children under 2.71%
of women living in households with more than 5 persons (Table 2).

The body mass index (BMI) was 27.75 kg/m? + 5.90 kg/m?, with
a minimum of 16.71 kg/m? and a maximum of 45.82 kg/m’. The
average size is 1.61 + 0.06 m with an average weight of 72.87 + 15.32
kg (Table 1). The BMI values indicate that the prevalence of obesity
and overweight among women surveyed are respectively 30.61 and
38%. The results also show that the BMI increases with the number
of pregnancy (p < 0.001) and the number of children (p < 0.001).
The level of education is not involved in obesity but we note that the
prevalence of obesity decreases with the level of education, 37% of
women are illiterate obese. We also note that 88% of working women
is obese.

Biological data

Mean values for systolic BP and diastolic are 120.67 + 17.1 mmHg
and 74.2 + 10.56 mmHg, respectively (Table 1). Prevalence Total of
hypertension is 35%. Hypertension was not associated at studies

Table 1: Parameters anthropometric indicators of nutritional status of women and the biological characteristics of women aged 20 to 49 in the prefecture of Oujda-Angad.

N Age Height Weight BMI Waist size Waist/hip circumference

20-29 249 24,33 (3,24) 1,63 (0,07) 69,55 (16,13) 26,09 (6,06) 95,22 (11,15) 0,89 (0,07)

30-39 269 33,86 (2,99) 1,60 (0,05) 74,18 (13,60) 28,75 (5,73) 102,08 (10,15) 0,91 (0,05)

106 44,19 (5,65) 1,61 (0,06) 78,24 (15,97) 29,24 (5,01) 106,75 (11,02) 0,92 (0,04)

4049 624 31,47 (7,87) 1,62 (0,06) 72,87 (15,32) 27,72 (5,91) 100,04 (11,47) 0,9 (0,06)

Average Standard deviation Minimum Maximum
Systolic blood pressure (mm Hg) 120,67 171 76 181
Diastolic blood pressure (mm Hg) 74,2 10,56 48 98
heart rate 82,71 11,7 55 125
Total cholesterol (g/l) 1,66 0,33 1,22 2,41
HDL cholesterol (g/l) 0,48 0,11 0,3 0,85
cholesterol/HDL ratio 3,52 0,98 1,91 6,3
LDL cholesterol (g/l) 0,98 0,26 0,47 1,46
Triglyceride (g/l) 0,03 0,56 0,32 2,5
Fasting plasma glucose (g/l) 0.96 029 071 257

SELLAM and BOUR. J Obes Weight-Loss Medic 2015, 1:2

e Page 2 of 6 e



Table 2: Socio-demographic characteristics of women.

N %
1a4 268 | 42,95
Housing size
5 et plus 356 57,05
actif 557 89,26
The household head has a profession
inactif 67 10,74
actif 66 10,58
Socio-professional status
inactif 558 | 89,42
single 23 3,69
married 591 94,71
Marital status of women
widower 0,16
divorce 9 1,44
analphabete 173 | 27,72
primary 234 | 37,50
Level of education
secondairay | 207 = 33,17
sup 10 1,60
0 25 4,01
Number of children 1-2 378 60,58
>3 221 35,42
Traditional 276 43,59
Villa 14 2,24
Housing type
Apartment 14 2,24
home modern | 320 51,28

Table 3: Correlation between sociodemographic factors, BMI and risk factors
of CVD.

HTA TR | CHO GLY BMI MS
Social and Professional 0,3 0,39 | 0,39 0,64 017 04
marital status 0,3 0,39 0.04 064 069 04
Study level 0,1 0,15 | 0,064 0,15 0.161 0.01
Occupation of head of household 0,9 0,06 | 0,64 0,27 0.56 042
Household size 0,9 065 | 065 0,1 040 0.5
Number of children 0,4 0,49 0.04 0,3 0.000 0.67
Age (years) 0,01 0,005 0,01 0,003 0.001 0.25
BMI 0,003 | 0,003 | 0,003 0,001 - 0.04
Waist (cm) 0,02 0,01 0,07 0,23 - 0.03

(Table 3), because the majority of women surveyed are illiterate or
with an educational level primary. Furthermore, we observed that
the prevalence of hypertension increases with age (Figure 1), and
47% obese women with hypertension (p = 0.01) (Table 3). The risk
of arterial hypertension in obese is multiplied by 2 (OR = 2.7 [0.95-
7.61]). Hypertension is associated to the abdominal obesity (p = 0.02)
(Figure 1). On the other hand there is the strong association between
hypertension and cholesterol total triglycerides, HDL-C and LDL-C.

The values of fasting glucose range from 0.96 + 0.29 g/L, with a
prevalence of hyperglycemia 7.2%. Hyperglycemia is associated with
age (p = 0.03). Hyperglycemia increases with BMI (OR = 1.5 [1.05-
1.57]; p = 0.001) it affects 25% of the obese. However, no association
was found between hyperglycemia and sociodemographic factors (p
> 0.05) (Table 3).

Hypercholesterolemia increases significantly with age (p =
0.01), it affects 37% of women aged 40-49, 18.8% of 30-39 and
8.33% of 20-29 ans. Distribution by BMI shows that high cholesterol
increases significantly with obesity, 32% of obese women with
hypercholesterolemia (OR = 3,1 [1,092-9,18] (p = 0.02)). Correlations
with sociodemographic factors shows that high cholesterol is
associated with the marital status of women (p = 0.04) (Table 3).

The increase in triglycerides is associated with age (p = 0.005)
(Table 3), the age group of 40-49 years is the most affected by
hypertriglyceridemia (38%), against 19% of 30-39 years (p = 0.003),
hypertriglyceridemia is associated with BMI (OR = 2; p = 0.001
). No association was found between hypertriglyceridemia and
sociodemographic factors (Table 3).

30,00% 1 27.30°
,30%
25.00% -
2000% | 18,20%  18,20%
15,00% -
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Figure 1: Distribution of risk factors in abdominal obesity of women surveyed.

(TG: Triglyceride, CH: Cholesterol, GLY: Young blood glucose, HTA: Arterial
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Figure 2: Prevalence of CVD risk factors by BMI
(HTA: arterial hypertension, HCH: hypercholesterolemia, HTG: hyperglycemia,

HTR: hypertriglyceridemic)

The average values of HDL and LDL were respectively 0.48 g/L
£ 0.11 g/L and 0.98 g/L + 0.26 g/L, the rate of LDL in the sample
is normal in all women. However, low HDL levels are associated
with obesity, as 15% have lowered levels of HDL (p < 0.05). The
relationship between anthropometric indices in women and risk
factors is presented in table 3.

The metabolic syndrome (MS) affects 35% of women surveyed
as defined in the IDF. The SM increases with age, it affects 25% of
women between 20 and 29, and 37.5% of women aged between 40
and 49. The high prevalence of MS is due to the incidence of obesity
abdominal and hypertriglyceridemia. Obesity/metabolic syndrome
risk is multiplied by 3, 6 (OR= 3.6 [1.34-9.6]).

Obese women have a high probability of having all the risk of
cardiovascular diseases among obese women with hypertension
47% (p = 0.002), 33.5% had hypercholesterolemia (p = 0.02), 25%
hyperglycemia (p = 0.001), 55% hypertriglyceridemia (p = 0.001)
(Figure 2). Women with abdominal obesity (TT > 88 cm) were
more likely to have low HDL (p = 0.03) and a high prevalence of
hypertriglyceridemia and hypercholesterolemia (Figure 1).

Discussion

The objective of this study was to evaluate the risk of chronic
diseases associated with obesity including risks of CVD, in a context
where the nutritional transition that is underway in Morocco. The
results of our survey, which took place in the Eastern region, revealed
a high prevalence of obesity and overweight and abdominal obesity in
women in our sample, the values obtained are respectively: 30.61%;
38.78% and 79.10%.

Our results are similar to those of other regions of Morocco such
as Rabat Salé [9], where the prevalence of obesity was 32.4%. These
figures are higher than national data published by the HCP in 2013
(26%) [10], which confirms that obesity is on the rise in Morocco.
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Moreover, one can notice great differences in some areas of the
country, with lower figures as in the High Atlas in Marrakech (13.3%)
[11]; or with larger numbers reflecting a wide abundance of obesity
as it is found in the north east of Casablanca [12] with a prevalence
of 43.8%. These alarming rates of obesity show that this epidemic
has become a scourge of health in our study area like all regions of
Morocco.

The results of our survey showed a high prevalence of
hypertension, which is 35%, this value is slightly above the last digit
national 33.6% [13], which shows that hypertension is currently
a real health problem Morocco. We found that the prevalence of
hypertension was not associated with age and is more pronounced
among women aged 40 to 49 years. The results of the WHO MONICA
project and the NHANES III study showed that the prevalence of
hypertension increases progressively with age, however, the study
found that the risk of developing hypertension is multiplied by 5.6
among overweight people ages 20 to 44 years and two for person aged
44 to 74 years [14]. Our results show that hypertension is associated
with increased BMI (p = 0.001) and among obese women, 47% were
hypertensive.

The positive association between obesity and hypertension
is consistent with other studies [15], Hajjar and his teams have
shown that increasing BMI is responsible for 30% of the prevalence
of hypertension [16]. The study of NHANES II confirmed that
hypertension is three times higher in overweight people than those
of normal weight [17].

The increase of hypertension in obese women is similar in all age
groups in our sample, with a slightly higher prevalence among obese
women aged 30 to 39 without statistical significance. The risk that
obese develop hypertension was similar in women and men in all age
groups regardless of their ethnic origin [1]. Therefore, the increase in
body weight during early adult life can be more dangerous to health.

Moreover, in the study of Framingham, obese women are more
likely to develop hypertension: 2 for BMI values between 24.0 and 29
kg/m? and 6 times higher BMI 31.0 kg/m?. The risk estimates from
the Framingham suggest that about 78% of cases of hypertension in
men and 65% among women can be directly attributed to obesity.
Thus, a weight gain of 5 kg was associated with a 30% increase in the
incidence of hypertension, while the loss of weight reduces the risk of
high blood pressure [18]. Weight loss of 5 kg reduced systolic blood
pressure and diastolic pressure 4, 4 mmHg of 3, 6 mmHg [19]. In
the same sense, the INTERSALT study was conducted in more than
10,000 people in 52 centers and 32 countries around the world has
found a significant relationship clearly established between increased
blood pressure and increased BMI. The increase in BMI of one unit
was associated with an increase of 0.91 mmHg for men and 0.72
mmHg for women.

In our sample the prevalence of hypertriglyceridemia is 18.6%.
Our results are higher compared to other studies in Morocco
11.1% in Smara [20] and 3.3% in Rabat [21]. Hypertriglyceridemia
increases with age (p = 0.01) it affects 50% of women 40 to 49 years.
The prevalence of hypertriglyceridemia by age and BMI shows that
overweight women have a higher risk of hypertriglyceridemic in all
age groups.

In our study the BMI is associated with an elevation of plasma
triglycerides (p = 0.004). Thus, various studies have shown that
hypertriglyceridemia is significantly high in obese [22]. The NHANES
IT study in America showed that triglyceride levels increase with
increasing BMI among women and men of all ethnicities [23].

On the other hand we found that 22.9% of women have high
cholesterol, this result is similar to that of the study in Rabat-Sale
(23.2%) [21]. Also, which shows that excess weight is associated
with increased total cholesterol levels, 32% of obese women with
hypercholesterolemia. In addition, several studies have shown that
the increase in BMI was associated with higher total cholesterol [24].

He showed a strong correlation between body weight and the

rate of total cholesterol. The Framingham study [25] demonstrated
that an increase of 10% by weight is associated with an increase of
0.3 mmol/l of blood cholesterol. The relative risk of high cholesterol
in obese adults is 1.5 times compared to the adult NHANES IT [17].

Obesity also appears to be associated with a decrease in HDL
cholesterol. Indeed, it turned out that an increase in BMI of a unit
is accompanied by a decrease in HDL cholesterol of about 3 mg/dL
[26]. The NHANES 1I study found that HDL cholesterol levels are
inversely associated with BMI in all age groups. In this sense, the
results of our study have confirmed this negative correlation between
BMI and HDL cholesterol levels.

The increase in weight is also accompanied by an increase in LDL.
Our results show that LDL increases with BMI without statistical
significance. In a previous study, a one-unit increase in BMI has
caused an increase in LDL of 5.5 mg/dL [25]. In our study the rate of
LDL increases with body weight (p = 0.001).

The results show that hyperglycemia affects 7.5% while 6.2% have
type 2 diabetes Our results show that hyperglycemia is associated
positively with increasing BMI (p = 0.03), 25% of obese women have
hyperglycemia. Similarly, the NHANES data show a direct association
between BMI and the prevalence of type II diabetes. Ziegler and his
colleagues in 1998, the incidence of type 2 diabetes is three times
higher in obese subjects [27].

Obese women are more likely to develop type 2 diabetes during
follow-up of 14, 5 times for BMI values between 24.0 to 29 kg/m?,
between 31.0 to 40 times 34 kg/m?* and 93 times for BMI greater than
35.0 kg/m?, compared to the group with a BMI less than 22.0 kg/m?
[28]. A study in 50 women with diabetes are not known obese adults
revealed a type 2 diabetes in 12% of cases and glucose intolerance in
26% [29]. Slein and colleagues in 2004 stressed that the risk of type 2
diabetes is multiplied by 2.9 in obese aged 20 to 75 years [30].

The association between obesity and CVD has been the subject of
several studies. Since 1983 the analysis of Framingham, after 26 years
of follow up, concluded that obesity was a significant independent
predictor of cardiovascular disease after adjustment for risk factors.
In 2002, Wilson and colleagues have shown that the risk of CVD
was higher among overweight men from 1.07 to 1.44 and from 1.12
to 1.69 for overweight women, after adjusting for the age, smoking,
hypertension, and diabetes type II [29]. The study Manson and his
colleagues showed that the risk of death from CVD was higher among
overweight women (IMC 2 27) compared to women of normal
height (BMI < 19), among obese women (BMI 2 32) the risk of death
from CVD was 4.1 [6]. This result is confirmed by the study of the
American Cancer Society I, involving 324,135 people, who found that
being overweight increases the risk of death from CVD for healthy
people. CVD mortality risk is strongly associated with BMI in all age
groups even at a young age [31] attributed to CVD mortality was
dependent on the age obese. Women aged 30 to 54 with a high BMI
had an increased risk of death from CVD.

The Nurses Health study involving women aged 30-55 years,
ischemic stroke was 75% higher among women with a BMI > 27 and
137% higher in those with a BMI > 32, compared to women who had
a BMI < 21 [32].

Although obesity is associated with a set of DTM, some authors
have shown that abdominal obesity that is easily measured (waist
circumference) is the most important factor in the development of
atherosclerosis disease, diabetes type 2 [33], and CVD. The study by
Suk and his team showed that the risk of ischemic cerebrovascular
accidents is three times higher among those with a waist report/tower
top hip 88 cm [34]. It is well known that the risk of cardiovascular
disease incidence and mortality increases with the degree of
abdominal obesity. It is shown that people with abdominal obesity
often have more metabolic disorders and are therefore more likely
to develop diabetes than those who do not have central obesity [23].
Measurement of abdominal fat in CT studies have shown that subjects
with abdominal obesity, have a more atherogenic metabolic profile
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and diabetogenic compared with those who have exclusive excess
subcutaneous fat [35]. A recent study has mounted that abdominal
obesity is associated with the metabolic syndrome, has increased
triglycerides, hyperglycemia and serum uric acid [28].

Insulin resistance, the release of free fatty acids into the
circulation and adipokines such as leptin, interleukin 6, angiotensin
II, adiponectin, resistin, TNF-a, markers of inflammation are
explanations that link obesity to type 2 diabetes, hypertension and
coronary heart disease.

The results of our study the Moroccan population is highly
exposed to risk factors of CVD, which are positively associated with
obesity. In view of these changes in health status, the Moroccan
population appears well into a new era, that of the epidemiological
transition.

Among the main factors responsible for obesity in the world, the
nutrition transition is facilitated by globalization, industrialization
and urbanization. The nutrition transition is underway in Morocco
is characterized by changes in eating habits and the transition from
a traditional diet high in fiber and low in fat and sugar, a diet rich
in animal products, fats, salt and sugar, and low in fiber [36]. The
profound lifestyle changes and habits of the Moroccan population
are characterized firstly by densification energy from the diet, and
the other by a sedentary lifestyle and decreased physical activity. This
energy imbalance between calories consumed and expended, is a key
element for the development of obesity and its attendant associated
diseases.

The role of dietary factors in the genesis of obesity is important
and it is granted by the literature [2]. According to the HCP, the
eating habits of Moroccan evolving towards a Western way. The
average dietary energy supply increased from 2202 kcal/person/day
in 1970 to 3,052 in 2007 [36].

Conclusion

The results reported in this work show a worrying prevalence of
obesity and overweight, and his close relationship with cardiovascular
disease in the Moroccan population. The burden of obesity is a
major public health problem in the region. Prevention requires a
multifactorial approach to help women maintain their ideal and
healthy weight.
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