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from an agricultural area of morocco

Abstract

Background: Although a number of risk factors for cardiovascular morbidity and
mortality have been identified in young and middle-aged adults, their prevalence
and importance are less known in the elderly. In Morocco, elderly people have a risk
profile different from that of younger subjects, but representative data on risk factors
for cardiovascular disease in the elderly are difficult to find in the literature.

Objective: To investigate the prevalence of Cardiovascular risk factors among
Moroccan elderly Individuals in the city of El Jadida in Morocco.

Methods: Data were collected from a randomized sample of 537 elderly individuals
aged>60years, surveyed at houschold level Socioeconomic and demographic data,
as well as data on lifestyle, weight, height, waist circumference, blood pressure
and medications used were collected. The prevalence of cardiovascular risk factors:
hypertension, diabetes mellitus, total obesity, central obesity, dyslipidemias, smoking
and alcohol consumption were determined.

Results: The prevalence of the Cardiovascular risk factors were: 66, 1% for
hypertension; 24.2% for general obesity; 25.3% for central obesity; 14.9% for diabetes
mellitus; 6.7% for smoking and 10% for alcohol consumption. The population studied
showed elevated total cholesterol, total triglycerides and low HDL-C levels among
4%, 12.3% and 16.2% respectively. Obesity and central obesity were more prevalent
in women while that of hypertension was higher in men. The simultaneity of two
or more cardiovascular risk factors occurred in 54.3% of the elderly and was more
frequent among women while 11.4% of the elderly did not have any cardiovascular
risk factors.

Conclusion: The cardiovascular risk factors occur simultaneously in more than half
of the elderly individuals, and the most prevalent ones were: hypertension, central and
total obesity. It is necessary to foster the strategies of health promotion and prevention

Volume 6 Issue 4 - 2017

Ahaji Azzelarab,' Mziwira Mohamed,'?
Eladlouni Chakib,' Chafik Abdelaziz,'

Belahsen Rekia'

'Chouaib Doukkali University School of Sciences, Morocco
2Hassan Il University, Morocco

Correspondence: Rekia Belahsen, Laboratory of
Biotechnology, Biochemistry & Nutrition, Training and Research
Unit on Nutrition & Food Sciences, Chouaib Doukkali
University, School of Sciences, El Jadida, 24000 Morocco, Tel 212
523 34 2325/212 664 971616, Fax 212 523 34 21 87/4449,
Email rbelahsen@yahoo.com

Received: March 02,2017 | Published: March 23,2017
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Introduction

Cardiovascular diseases are currently the leading cause of death.
Studies conducted in Morocco shows a higher prevalence of these
factors in urban than in rural areas.'? However, as the majority of these
studies have not targeted the elderly and no typical data are available
for this population. The impact of these diseases is on the increase
because of the population aging, socio-economic changes and growth
of urbanization. In Morocco, the age pyramid is changing. Its broad
base in the 1960s is currently shrinking for the under-15s in favor of
the 16 to 59-years-old and the over-60s. Consequently, the number of
elderly people rose from less than one million in 1960 to 2.4million
in 2004 and 3.2million in 2014 (9.4% of the total population), and
this number is projected to grow to achieve 5.8million in 2030, (15.4
% of the total population),an average annual rate of 3.5%, which will
represent the double of the current level** As a result, the onset of
population aging will increasingly affect the health care system due
to the increase in medical problems specific to the elderly, namely
chronic and degenerative diseases.

The total population of El jadida province increased from 1793458
to 1 9 984039 between 1994 and 2004 with a growth rate of 1.3%
(lower than in the whole country (1.4%)), 2.2 % of the population
lives in urban areas and 1% in rural areas, people aged 60 and over

represent 8.3% of which 4.4% are women.> The present paper aimed
to study the relationships between the prevalence of cardiovascular
risk factors; some socio-economic and demographic variables; the
clinical characteristics and the concurrency of cardiovascular risk
factors among the elderly in the city of El Jadida.

Materials and methods

The study population consisted of 537 elderly individuals
aged>60years, of both sexes selected from a study undertaken at
household level on a total sample of 1019 in El Jadida province.
The study procedures were carried out by trained in standardized
interviews and anthropometric measures, during a pilot study. The
data were collected from April 2015 to December 2015, by pairs of
professionals, consisting of one anthropometrist and one interviewer.
The recruitment was made according to age. Individuals with physical
or mental disabilities that could jeopardize the procedures or those
who could not understand the written formal consent, and those
residing in the city for less than 3years were excluded from the study.

Height (£0.5 cm) and weight (£0.5kg) were measured and body
mass index (BMI) was calculated as body weight (kg) divided by
the square of height (m) and the WHO cutoff points for overweight
(BMI >25) and obesity (BMI) >30) were used as measures of general
obesity.® Waist circumference (WC) at midway between the lowest
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rib and the iliac crest and hip circumference at the greater trochanter
were measured to the nearest millimeter using a flexible tape. WC
was measured to assess central obesity, specifically as an indicator of
intra-abdominal or visceral fat deposition. A WC>88 cm for women
and >102cm for men was considered as cardiovascular risk factor. A
mean of two separate measurements was used in the analysis.”®

Blood pressure (BP) was measured in a sitting position using a
mercury sphygmomanometer after at least 10 min rest. High BP was
defined according to the Adult Treatment Panel III criteria: systolic
blood pressure>130mmHg and/or diastolic>85mmHg or on treatment
for hypertension.” Furthermore, blood samples were collected after
12h overnight fasting and the plasma was separated by centrifugation
and stored at -900C until determinations.

Total cholesterol (TC), triglycerides (TG) and high density
lipoprotein Cholesterol (HDL) are determined by enzymatic methods.
The level of blood glucose was determined in fasting phase by
enzymatic method. All biological analyses are determined using a
biochemistry automated analyzer (CS-T240) and concentration of
low-density lipoprotein cholesterol (LDL-C) was calculated using the
Friedewald formula.'” Lipid and lipoprotein values were expressed
asmmol/I.

Hypercholesterolemia was defined as mild for cholesterol values
in the range 5.2-6.2mmol/l and moderate to severe for cholesterol
value 6.2mmol/l. Hypo-HDL cholesterolemia was defined for values
lower than 0.9mmol/l and hypertrigyceridemia was defined for values
higher than 1.725mmol/1."! Hyperglycemia was defined when fasting
blood glucose was greater than 6.1 and less than 6.9mmol/l, and
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diabetes when fasting blood glucose was greater than 7mmol/1."!

As there are no Moroccan norms for lipid and lipoprotein levels,
the European standards were used. Tobaco use was considered present
in individuals reporting smoking until the day of the interview.
Alcohol consumption was assessed based on questions regarding the
consumption of alcoholic beverages (yes/no), the type of alcoholic
beverage, the frequency and the amount (doses, bottles or glasses)
of alcohol consumed during the previous week and then, the number
of grams of ethanol per day was determined. All statistical analyzes
were performed using the Statistical Package for the Social Sciences
(SPSS Inc., Chicago, IL, USA). The categorical variables are given
as percentages. Associations among different groups and variables
were analyzed with the Chi-square test. Tukey’s test was used for
comparisons of the metabolic variables means. A P value less than
0.05 was considered statistically significant.

Results and discussion

A total of 537 elderly individuals were surveyed and the sample
was characterized by a predominance of males (74.0%), a mean age
of 68.5+4years (60 to 83years) and a degree of illiteracy of 27%.
Table 1 shows that most of the assessed sample, around 95% (n=512)
was at the age range of 60 to 74years. Regarding the socioeconomic
profile, it was observed that 29.6% had completed up to the 12%"years
of Elementary School but men presented a better degree of schooling
(p=0.000). The frequency of elderly individuals that were married or
lived with a partner was higher among men (94.8 %). The prevalence
of general obesity was 24.2% with a higher prevalence among women
(p=0.000).

Table | Description of socioeconomic and demographic variables and nutritional status, according to sex, of the elderly individuals of the city of El Jadida

Total (n=537) Male (n=401) Female (n=136) P Value*
Variables
N % N % N %
Age range 0
60 to 64 109 20.3 25 6.2 84 61.8
65 to 69 180 335 143 35.7 37 27.2
70 to 74 223 41.5 211 52.6 12 8.8
275 25 47 22 5.5 3 22
Years of schooling 0
llliterate 145 27 74 18.5 71 522
Primary 32 6 25 6.2 7 5.1
Secondary 127 23.6 119 29.7 8 59
University 233 434 183 45.6 50 36.8
Area of residence 0.535
Rural 288 53.6 215 53.6 73 53.7
Urban 249 46.4 186 46.4 63 46.3
Marital status 0.008
Lives with partner 499 92.9 380 94.8 119 87.5
Lives without partner 38 7.1 21 5.2 17 12.5
Nutritional status (BMI: kg/m?) 0.008
Underweight (BMI < 18.5) 0 0 0 0 0 0
Normal Weight (BMI 18.5 to 24.99) 142 26.4 115 28.7 27 19.9
Overweight (BMI 25 to 29.99) 265 49.3 222 55.4 43 31.6
Obesity (BMI = 30) 130 242 64 16 66 485 0
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The Table 2a shows that the mean blood pressure (systolic and
diastolic) was higher in male while that of BMI was higher in female
compared to their sex counterpart.

The cardiovascular risk factors, according to sex, are shown in
Table 2b. The highest prevalence was observed for hypertension
followed by central obesity, total obesity and Diabetes mellitus.
Obesity and central obesity were more prevalent in women while that

Copyright:

©2017 Azzelarab etal. 115

of hypertension was higher in men. Indeed, 75.6% of men and 38.2%
of women were defined as hypertensive and Systolic hypertension
(systolic blood pressure levels greater than 130mm Hg) was observed
in 63.7% of the studied population (73.1% of men and 36% of
women), while diastolic hypertension (diastolic blood pressure levels
greater than 85mm Hg) was observed in 19.9% (23,7% of men and
8.8% of Women).

Table 2 Clinical characteristics and prevalence of cardiovascular risk factors according to sex in elderly individuals from El Jadida city

Risk factors Total (n=537) Male (n=401) Female (n=136) P Value*
Systolic blood pressure (mm Hg) 136.5+17.1 140x16.7 126.1x16.9 0
Diastolic blood pressure (mm Hg) 76.2%9.3 77.6%8.9 72.219.6 0
Arterial hypertension 355 (66.1%) 303 (75.6 %) 52 (38.2%) 0
Body mass index (kg/m?) 27.1+£3.5 26.3+2.8 29.614.2 0
Total obesity 130 (24.2%) 64 (16 %) 66 (48.5 %) 0
Waist circumference(cm) 92.8%11.1 93.449.3 91.1£15.1 0
Central obesity 136 (25.3%) 67 (16.7 %) 69 (50.7 %) 0.053
Blood glucose (mmol/L) 1+0.3 1+0.3 0.9+0.3 0.751
Diabetes mellitus 80 (14.9%) 65 (16.2 %) 15 (11%) 0.09
Total serum cholesterol ( mmol/L) 1.7£0.3 1.7£0.3 1.7£0.3 0.908
hypercholesterolemia 22 (4.1%) 16 (4 %) 6 (4.4%) 0.499
HDL-cholesterol ( mmol/L) 0.4+0.1 0.4%0.1 0.4+0.1 0.531
Hypo-HDL-C 87 (16.2%) 56 (14%) 31 (22.8%) 0.013
Triglycerides (mmol/L) 1.4+0.5 1.4+0.5 1.4+0.5 0.436
Hyper Triglyceridemia 66 (12.3%) 53 (13.2%) 13 (9.6%) 0.166
Smoking 36 (6.7%) 34 (8.5 %) 2(1.5%) 0.002
Alcohol consumption 53 (10%) 52 (13 %) 1 (0.7%) 0

Smoking and alcohol consumption during the 30days before the
survey were reported by 10% and 6.7% of the elderly individuals
respectively with higher prevalent among men (p<0.005). 75.6% of
men and 38.2% of women were defined as hypertensive. Systolic
hypertension (systolic blood pressure levels greater than 130mm
Hg) was observed in 63.7% of the studied population (73.1% of men
and 36% of women), while diastolic hypertension (diastolic blood
pressure levels greater than 85mm Hg) was observed in 19.9% (23,7%
of men and 8.8% of Women).

On average the same total cholesterol levels were found in men
and women and 4% of men and 4,4% of women had total serum
cholesterol levels above the threshold of 6.2mmol/l. All of those who
had abnormal total cholesterol levels at interview, reported that they
were unaware about their condition. Similar results were observed
regarding HDL - cholesterol (Table 2b). We also observed that 14%
of men and 22,8% of women had very low HDL - cholesterol levels

(<0.9mmol/l). Triglycerides levels were higher in Men compared to
women (Table 2). Approximately, 13, 2% of men and 9,6% of women
had high triglycerides levels (>1.725mmol/l). The Table 3 shows
that total Obesity and central obesity were more prevalent in the
60 to 64years age category (p<0.005). There was an increase in the
frequency of Alcohol consumption with age which was higher among
the elderly older than 75years (<0.005). The same trend was observed
for hypertension with an increase at the age range of 70years and older
(<0.005). The simultaneity of risk factors is presented in the Table 4.
The results show that 11.4% of the studied population did not present
any risk factor. The prevalence of simultaneity of cardiovascular
risk decreases with increasing number of risk factors in both sexes
from 34% of the population with a single risk to 1.5% with 5 and
more simultaneous risk factors. The total number of participants with
three or more risk factors represents 26.7% of the total sample, with a
higher frequency among women (33.9%) than men (24.2%). None of
the elderly individuals presented all risk factors simultaneously.
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Table 3 Prevalence of cardiovascular risk factors according to age range in elderly individuals of El Jadida city

Age range (years)

Risk factors 60 to 64 65 to 69 70 to 74 75 or +
PValue*
% 95%Cl % 95%Cl % 95%Cl % 95%Cl

Arterial hypertension 514  50.45-52.29 689  68.33-69.44 709  704-71.3 68 64-72 0.004
Total obesity 36.7  35.77-37.6l 17.2 16.66—17.77 233 22.86-23.76 28 24-32 0.002
Central obesity 376  36.69-38.53 18.3 17.77-18.88 247  24.21-25.11 28  24-32 0.004
Diabetes mellitus 14.7 13.76-15.59 15 14.44-15.55 14.8 14.34-15.24 16  20-Dec 0.9
Hypercholesterolemia 4.6 3.66-5.5 28 2.77-3.88 4.9 4.48-5.38 4 0-12 0.738
Hypo-HDL-C 19.3 18.34-20.18 18.9 18.33—-19.44 13 12.55-13.45 12 16-Aug 0.294
hypertriglyceridemia 10.1 9.17 - 11 15 14.44-15.55 1.2 10.76-11.65 12 16-Aug 0.581
Smoking 4.6 3.66-5.5 5.6 5-6.11 7.6 7.17-8.07 16  20-Dec 0.178
Alcohol consumption 5.5 4.58-6.42 6.7 6.11-7.22 13.5 13-13.9 20 16-24 0.015

Table 4 Simultaneity of cardiovascular risk factors according to sex, in elderly individuals of El Jadida city

Total (N=537) Male (N=401) Female (N=136)
Number of risk factors

% 95%Cl % 95%Cl % 95%Cl
None 11,4 11.17-11.54 9 8.72-9.22 18,4 17.64-19.11
| 34,3 34.07-34.45 38,9 38.56-39.15 20,6 19.85-21.32
2 27,7 27.56-27.93 279  27.68-28.17 27,2 26.47-27.94
3 18,1 17.87-18.24 16 15.71-16.20 24,3 23.52-25
4 7,1 6.8-7.26 6,7 6.48-6.98 81 7.35-8.82
=5 1,5 1.3-1.67 1,5 1.24-1.74 1,5 0.73-2.2

Discussion

Identification of risk factors for atherosclerosis is essential for the
adoption of preventive measures. This study is carried out on 537
elderly populations of both sexes, in order to determine the prevalence
of hypertension, dyslipidemia, diabetes mellitus, tobacco smoking,
and obesity, considered risk factors of cardinal importance that can be
controlled or even removed.

Systemic arterial hypertension is considered one of the most
important causes of morbidity and mortality in adult population
worldwide, both by its high prevalence and by its complications.
The same level of blood pressure and the risk of atherosclerotic
complications are reported in the literature with greater prevalence
among men.'> The present study data show that systemic arterial
hypertension is the most prevalent among the risk factors analyzed
(66.1%), affecting 75.6 % of men and 38.2% of women, and the
difference in prevalence between the two sexes was statistically
significant.

This prevalence is much higher than that observed in urban areas of
the elderly in the national survey conducted in 2000 (52%)* and 2006
(33%)," similar to those observed in Algeria (67%),"* Togo (63,8%)"
and France (67,3% )'° and lower than that reported in Tunisian
subjects aged 65 to 69years (78%)'” using the same diagnostic criteria,
observed in elderly patients systemic arterial hypertension. According
to the age group; the prevalence of hypertension significantly
increases from 51% in the 60-64 age group to 68.9% in the 65-69 age

group and 70.9% for 70-74. This prevalence variation is found also in
other studies in Morocco, Tunisia, Algeria, Spain and France!'*!" and
confirmed by The results of the Framingham study.

The epidemic of obesity is a serious world health problem. In our
study we found a prevalence of 24.2%, which is similar to that in
Algeria (20%)) but much higher than that recorded in Tunisia (12.6%
of patients aged 65 to 69years)!'” and in France (17% in subjects aged
70 to 80years).'®* However, it is much lower than that recorded in the
United States and in Australia.”*>> The same observation can be made
for abdominal obesity with a predominance in women. This is due
to dietary changes, and a marked decrease in physical activity. The
increasing prevalence of obesity and global aging of the population
implies that the incidence and prevalence of diabetes will continue
to rise. Diabetes predicts cardiovascular artery and complications of
myocardial infarction in the elderly.®

The prevalence of diabetes was 14.9% among the subjects studied,
these results being lower than those observed in other developing
countries such as Tunisia (30%),'* Mexico* and Brazil® and, similar
to those in France (14%),% and even greater than that reported in
Great Britain (10.3%).”” Our data show that the prevalence of diabetes
is similar in women and in men and this is consistent with the results
reported by studies in Tunisia, Algeria, and France.!®!** The plasma
lipids as risk factors for atherosclerotic disease have been extensively
studied in young and middle aged adults. However, few investigations
have been conducted in the elderly.*° One particular aspect in our
population was the weak prevalence of hypercholesterolemia (4%),
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differently from the present study, a higher prevalence and a decrease
of the prevalence with age were reported.’'*? The decline of total
cholesterol during the past decades has been observed in many
developed countries’ populations,*® this decline could be explained in
part by changes in dietary habits particularly linked to a decrease in
trans fatty acids, saturated fatty acids and cholesterol intake.* The
importance of triglycerides as a risk factor for atherosclerosis, both
in elderly and middle- aged individuals, and its complications have
been debated in the literature® with a good controversy. It has been
demonstrated by comparing normal individuals, both young and aged,
that triglycerides rise significantly during the aging process in both
sexes.* In our study, 12.3% of the studied population showed higher
triglycerides levels (>1.725mmol/l) with no significant difference
between men and women.

Another risk factor for atherosclerotic vascular disease of
importance in the elderly is HDL-cholesterol for which analysis has
been done in several studies.’’” According to La Rosa,*® the HDL-
cholesterol levels, usually higher in women, could be one of the
reasons why they have a lesser risk of atherosclerotic complications
than men. In our study, we observed that HDL-cholesterol <0.9mmol/l
corresponded to a greater prevalence of atherosclerotic complications
in women (22.8%) as compared with men (14%).

The role of tobacco in the genesis of vascular accidents of arterial
origin is very important. According to WHO, tobacco accounts for
20-25% of cardiovascular deaths, corresponding to 5.8million deaths
per year.* The proportion of smokers in the studied population
was 6.7%, weaker than that observed in Tunisia (30%)," in Algeria
(17%),* in France (10% in subjects aged 60-70years)'® and in the
Brazilian population (12.7%).>' The comparison shows that Tunisian
women are much more influenced by the Western way of life than
the Moroccan and Algerian women. No difference was observed
between the elderly individuals aged between 60 and 64years when
compared to the older age group category in the present study. In
general, the prevalence of smoking among the elderly is lower than
that observed among the younger individuals. This could be explained
by an interruption of the habit of smoking with the aging process,
the presence of morbidities, the differences between generations or
the premature death of smokers. However, elderly smokers, present a
higher risk of developing diseases related to smoking when compared
to younger smokers as they tend to present a longer and more intense
exposure to tobacco.*

Elderly individuals with two or more simultaneous cardiovascular
risk factors were 54.3%, whereas, this simultaneity was superior
in another study carried out on individuals aged 60 or older.>' The
cardiovascular risk factors tend to occur simultaneously and their
combination generally represents an increased total risk resulting
from the sum of their isolated effects, which might indicate a synergic
effect among factors.*'

Conclusion

The present study characterizes for the first time cardiovascular
diseases risk factors in Moroccan elderly population. The study
demonstrated a high prevalence of cardiovascular diseases
among Moroccan elderly Individuals in the city of El Jadida, The
cardiovascular risk factors occur simultaneously in more than half
of this population age category, and the most prevalent ones were:
arterial hypertension, central obesity and total obesity particularly
in women. It is essential that those concerned with public health
be aware of the increased prevalence of this problem in Morocco.
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Studies in aging adult populations must consider the bias produced
by an increased early mortality in those with a more unfavourable
profile. There is an urgent need to improve attitudes toward screening,
preventing, and treatment of coronary risk factors in older people.
Primary intervention should be the goal; obesity, once established is
often intractable.
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