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Epidemiology of diabetes mellitus in
relation to other cardiovascular risk
factors in Lebanon
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ABSTRACT A study of 2618 Lebanese subjects (1138 males, 1380 females) aged 30 years and
over revealed an overall prevalence of non-insulin-dependent diabetes mellitus and impaired glu-
cose tolerance of 13.1% and 6.0% respectively. The prevalence of non-insulin-dependent diabetes
mellitus was similar in both sexes, while impaired glucase tolerance was slightly higher among
females; both increased steadily with age. The main risk factor was obesity (55% in males, 67% in
females). Participants with diabetes and impaired glucose tolerance were more likely to have heart
disease, and had slightly higher blood pressure and serum triglycerides.

L'épidémiologie du diabte sucré en relation avec d’autres facteurs de risque de maladies
cardio-vasculaires au Liban

RESUME Une étude réalisée auprés de 2518 Libanais (1138 hommes, 1380 femmes) agés de 30
ans et plus a révélé une prévalence globale du diabéte non-insulino-dépendant et de I'abaissement
de la tolérance au glucose g'élevant 4 13,1% et 6% respectivement. La prévalence du diabéte non-
insulino-dépendant était la méme pour los deux sexes, tandis que celle de I'abaissement de Ja
tolérance au glucose était Iégérement plus élevée chez les femmes; la prévalence augmente
régulidrement avec 'Age pour les deux affections. Le facteur de risque principal était l'obésité (55%
chez les hommes et 67% chez les femmes). L es sujats diabétiques et ceux qui ont un abaissement
de la tolérance au glucose risquaient davantage de contracter une cardiopathie, et avaient une
pression artérielle et un taux de triglycérides sérique moyens légérement plus élevés.

'Department of Internal Medicine; 2Deparntmant of Family Madicine, Faculty of Medicine, American
University of Beirut, Beirut, Lebanon.
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Introduction

In the past decade, a number of epidemio-
logical studies have shown a relatively high
prevalence of non-insulin-dependent dia-
betes mellitus (NIDDM) and impaired glu-
cose tolerance (IGT) in several Middle
Eastern countries [/-6]. In one study in
Lebanon published in 1990 [7], in which
the diagnosis was not based on the World
Health Organization (WHO) criteria for the
diagnosis of NIDDM and IGT [8] and
which depended primarily on the study of
inpatients and people undergoing routine
laboratory examination, the estimated prov-
alence of NIDDM and IGT in adults was
7%—8% and 10%—11% respectively. An
earlier study conducted in 1969, which was
based on venous blood glucose measured
two hours after a 50 g glucose load, re-
vealed a prevalence of 3.3% in a university
hospital population, with a definite in-
crease with age and obesity [9].

The present study was part of a compre-
hensive survey aimed at estimating the
prevalence of diabetes and other cardiovas-
cular risk factors in the adult Lebanese pop-
ulaticn, We report on the prevalence of
NIDDM and IGT, based on the WHC crite-
ria, in three cluster samples of ambulatory
adult Lebanese subjects, aged 30 years and
above. The results are correlated with other
variables including age, sex, socioeconom-
ic status, family history, serum lipids, blood
pressure, body mass index (BMI) and
walist/hip ratio (WHR).

Subjects and methods

Study population

Three communilies were selected for this
cross-sectional study conducted during the
period November 1994 to September 1995.
In each community, men and women aged

30 years and above were included in the
study.

The first community was Aisha Bakkar
(AB), a residential area in Beirut represent-
ing an vrban population sample of low so-
ciocconomic status. The participants
included the population who utilized the
community health centre of a local charita-
ble organization, Dar El-Enaya (Society for
the Care of Mother and Child), for their
routine medical encounters and those regis-
tered in Dar El-Enaya social work regisiry
receiving social and financial support. The
second community consisted of the aca-
demic and nonacademic employees of the
American University of Beirut (AUB).
They included academic staff, nurses, para-
medical workers, clerks, employees and ex-
ecutives. All of them were urban Lebanese
and represented a higher socioeconomic
status than the first community. The third
included residents of Hammana (HAM)
and its six neighbouring villages. Hamma-
na is a semirural town in the Lebanese
mountains, 30 km east of Beirut.

Recruitment

A letter explaining the objectives of the
study was distributed to the three commu-
nities. The target population of Aisha
Bakkar were contacted through the social
workers of Dar El-Enaya, who explained
the content of the letter to each participant.
No incentives for participation were prom-
ised but the importance of screening and
being part of a national survey were empha-
sized. As regards the American University
of Beirut, a complete list of all active em-
ployees in January 1995 was obtained from
the personnel department and everyone
aged 30 years or more was sent the letter in
English and Arabic; they were then contact-
ed by telephone to make an appointment
for interview and examination. The list of
the population of Hammana and the six ad-
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jacent villages was obtained from the mu-
nicipality and re-checked by the two com-
munity nurses at Hammana health centre
who had recently- conducted a house-to-
house survey. Each person received a letter
in Arabic and was invited to participate by
reporting to the Hammana health centre
during a specified period and time. The per-
sons surveyed were primarily involved in
agricultural work, small businesses or mu-
nicipality work.

Data collection
All data were collected at the three sites by
the same research team who were trained
for the work. Each member of the team was
assigned a specific job: one for administer-
ing the questionnaire, one for anthropomet-
ric and blood pressure measurements, one
for withdrawing blood, giving oral glucose
and taking capillary blood glucose mea-
surements and one for organizing the flow
of participants and coordinating the work.
Data collection took place at Dar El-Enaya
health centre, Hammana health centre and
the outpatient medical department at the
American University Hospital for the AB,
HAM and AUB communities respectively.
Each participant presented after an
overnight fast and was first interviewed us-
ing a structured questionnaire which pro-
vided information about demographic
variables, education, occupation, presence
and/or family history of NIDDM and car-
diovascular diseases, smoking habits, use
of medications and, for women, reproduc-
tive history. Thereafter, height, weight and
waist to hip girths were measured. After
the participant had rested for five minutes,
blood pressure (BP) was measured twice in
a supine position using a mercury sphyg-
momanometer. Subsequently, 10 ml of
venous blood were drawn from each partic-
ipant. The serum was separated on site and
stored at 4 °C until transportation within

two to three hours to the American Univer-
sity of Beirut Medical Centre laboratory for
the measurcment of fasting serum glucose,
total cholesterol [/0], triglycerides [1/],
high density lipoprotein (HDL) cholesterol
[£2] and low density liopoprotein (LDL)
cholesterol [13].

All participants, except those previous-
ly known to be diabetic, were then asked to
drink 75 g of anhydrous glucose dissolved
in 200 ml of water. Two hours later, a capil-
lary bloud glucose measurement was made
using haemoglucotest strips and the Re-
flolux-S glucometer (Boehringer, Man-
nheim).

According to WHO criteria 8], individ-
vals who received the oral glucose toler-
ance test were classified as having NIDDM
if the fasting serum glucose was > 7.8
mmol/l (140 mg/dl) and/or the two hour
glucose value was > 11.1 mmol/t (200 mg/
dl); or as having IGT if the fasting serum
glucose was < 7.8 mmol/l (140 mg/dl) and
the two hour glucose value was between
7.8 and 11.]1 mmol/l (140-200 mg/dl}. In
addition, participants previously diagnosed
as diabetic and who were receiving oral hy-
poglycaemic drugs were classified as dia-
betic. There were no participants whose
history fulfilled the criteria of insulin-de-
pendent diabetes mellitus.

Statistical analysis was done using
SPSS (version 0).

Results

Table 1 shows the age and sex distribution
of the study population from the three com-
munities. Of the total 2518 participants,
2117 (84.0%) were in the age groups 3064
years. Participants 65 years and older com-
prised 16% of the total but the propertion
was less in the AUB sample (4.8%) than in
AB (21.1%) or HAM (25.4%).
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Table 2 Prevatence of non-insulin-dependent diabetes mellitus and impaired glucose
tolerance by sex in the combined population samples in Lebanon

Age Number NIDDM IGT
(years) examined Previously Newly Total
diagnosed diagnosed diabetics
No. % No. % No. % No. %
Male
30-38 292 3 1.0 0 0 3 1.0 3 1.0
40-49 285 18 6.3 7 25 25 88 18 5.6
5059 261 29 11.1 13 5.0 42 16.1 20 7.7
680-64 121 21 17.4 7 58 28 231 10 8.3
=65 179 42 235 8 50 51 285 15 8.4
30-64 959 71 7.4 27 28 98 102 49 5.1
Subtotal 1138 113 9.9 36 3.2 149 131 64 5.6
Female
30-39 308 1 0.3 0] 0 1 0.3 3 1.0
40-49 349 14 4.0 5 1.4 19 54 17 4.9
50-59 356 48 13.5 12 34 60 169 22 6.2
60-64 145 27 18.6 8 55 35 241 11 7.6
265 222 56 25.2 1 50 &7 302 35 15.8
30-64 1158 90 7.8 25 22 115 9.9 53 4.6
Subtotal 1380 146 10.6 36 286 182 132 88 66.4
Al
30-39 600 4 0.7 0 0 4 0.7 6 1.0
40-49 634 32 5.0 12 1.9 44 6.9 33 52
50-59 617 77 12.5 25 41 102 16.5 42 6.8
60-64 266 48 18.0 15 56 63 237 21 7.9
265 401 98 24.4 20 50 118 294 50 12.5
30-64 2117 161 7.6 52 25 213 101 102 4.8
Total 2518 259 10.3 72 29 3N 131 152 6.0

both male and female participants with
NIDDM (P < 0.04; P < 0.001) and those
with IGT (P <0.009; P <0.001) when com-
pared with normal. A similar highly signifi-
cant difference was also observed when
comparing obesity as measured by WHR.
The degree of obesity (mean BMI) and its
type (mean WHR) were more obvious in
females with NIDDM and IGT than males.

In comparison with normal males and
females, participants with NIDDM were

characterized by a significant elevation of
mean total serum cholesterol, triglycerides
and LDL-cholesterol and a significant de-
crease in HDL-cholesterol. However, these
differences were less obvious in males in
whom, unlike females, the percentage of
participants with NIDDM with a serum
LDL-cholesterol > 150 mg/dl or with a se-
rum HDL-cholesterol < 35 mg/d] were not
significantly different from normal
(Table 4).The results in participants with
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Table 3 Prevalence (%) of non-insulin-dependent diabetes mellitus and impaired glucose tolerance and related parameters in

different socioeconomic and age (years) groups

Previously diagnosed
Newly diagnosed
Tctal diabetics

Diabetes

5.0

2.5

10.1

6.1
29.1

2.7
12.3¢%

8.2
22.5®

1.9°
4.9=
3.0e
36.0¢°
44.7+9.5°

2.2

324

33
17.2

294

125

4.8
39.7

10.8°
46.8+9.7

5.9
36.4°
47 .8+8.6°

2.0
22.4
66.5+1.79

18.7

6.9

Impaired glucose tolerance
Family history of NIDDM
Meaan agexzs (years)

Mean BMi+s (kg/m?)

Mean WHRzs

302
70.3:4.8

29.2
0.90+0.07

27.2b
71.315.3*

28.7+4.5%

374
70.0+4.2

50.7
49.5+9.4
29.945.5

+5.0

27.9x24.8
0.87+0.08
waist hip ratio

28.2+4.7%

28.245.0
0.92+0.06"

*F < 0.05 BMI
AUB = American University in Beinst

26.8+4.1°

0.87+0.092

30.2+5.6

0.89+0.07¢

0.85+0.07°

0.92+0.07

0.88+0.08

WHR
Hammana

*P < 0.01 for compariscns of AUB with AB or HAM with AB

body mass index

HAM

AB = Aisha Bakkar

standard deviation

5=

IGT showed the same trend, with all the
above-mentioned serum lipid abnormali-
ties heing more obvious in females than in
males (Tabie 4).

Modest but significant increases in sys-
tolic and diastolic blood pressure and a
higher prevalence of heart disease were
seen in both male and female participants
with NIDDM or IGT. The presence of a
positive family history of diabetes was sig-
nificantly higher in both male and female
Lebanese participants with NIDDM, in
agreement with the study of Abou-Daoud
[9] (Table 4). However, although the family
history of diabetes was also higher in male
participants with IGT, it was not statistical-
ly significant in females (Table 4). On the
other hand, although the prevalence of con-
sanguineous parents was generally high in
the whole study population (22.9%—
28.8%), it was not significantly higher
amongst participants with NIDDM or IGT
compared with normal participants.

The prevalence of current and past
smoking amongst males was consistently
higher than in female participants. The per-
cemages of current smokers were almost
the same amongst normal males and those
with NIDDM or IGT; however there were
more past smokers amongst male partici-
pants with NIDDM than normal partici-
pants. In females, the only observed
difference was a lower frequency of current
smokers amongst participants with IGT
than in normal participants.

Discussion and conclusions

The target population of our study was
about 3000 Lebanese aged 30 years and
more distributed evenly among the three
communities of Aisha Bakkar, the Ameri-
can University of Beirut and Hammana.
One thousand in each cummunily were ex-
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pected to participate. A total of 2615 actual-
ly participated, i.e a response rate of 87.2%.
Of these, 97 were excluded because of
missing variables and thus 2518 people
were included in the study (84% coverage).
This method of inviting participants in de-
fined communities has been used in many
studies.

Of the 2518 participants, 1021 (40.5%)
were from AUB, 839 (33%) from HAM and
658 (26%) from AB. Although we have no
information on actual glucose or lipid lev-
els of the non-participants, the distributions
of the gender and different age groups
among the participants (Table 1) were ap-
proximately similar to national distribution
tables.

The prevalence of NIDDM and IGT in
Lebanese subjects of both sexes aged 30
years and above, and especially after the
age ol 40 years, was higher than initially
anticipated. However, the results are simi-
lar to those reported recently from other
Arab countries [/-6, 14], especially rom
Oman, Saudi Arabia and Egypt, and from
other non-Arab countries like Italy [/5] and
Jamaiva [/6]. The factors leading to the rel-
atively high prevalence are probably simi-
lar to those concluded from the other
studies, especially the impact of increasing-
ly sedentary lifestyles and a higher preva-
lence of obesity. The increasing prevalence
of obesity may alyo explain, at least in part,
the increasing prevalence of NIDDM with
age as found in this study.

There are no recent official census data
from Lebanon. However, out of an estimat-
ed total population of 3 million, only 35%
are over the age of 30 years. Accordingly,
the overall national prevalence of NIDDM
would be approximately 4.5%.

The prevalence of NIDDM in the
present study was relatively higher than
that of IGT, a pattern similar to what was
reported in recent studies from Egypt, Italy

and Jamaica [/4—16] but different from the
results reported from Saudi Arabia and
Oman in which an almost equal prevalence
of NIDDM and IGT were found [2,3,5].

As in many previous epidemiological
studies of NIDDM, age and obesity appear
to be the main risk factors associated with
the increased prevalence of NIDDM and
IGT. Obesity, in addition to a possibly high-
er positive family history of NIDDM, may
explain the higher prevalence rates of NID-
DM associatcd with a lower sociocconomic
status, a finding which has also been noted
in a recent study from Egypt [/4]. However,
unlike Egypt, in Lebanon the higher preva-
lence of NIDDM and IGT was not restricted
to the urban female population but was also
true of the semirural male and female popu-
lation. The reason for this difference lies in
the fact that in Lebanon, both the low socio-
economic groups, whether urban or semiru-
ral, were characterized by a higher
prevalence of obesity; in Egypt, obesity was
less common in the rural population [75].

Amongst the cardiovascular risk factors
associated with NIDDM and IGT, in-
creased BMI and especially abdominal
obesity (as reflected in high WHR) were
consistently present, in agreement with pre-
vious siudies. The contribution of a posi-
tive family history is in agreement with the
previous study from Lebanon [9]. Howev-
€T, a positive family history of diabetes was
not statistically significant for IGT in fe-
males, reflecting the more important contri-
bution of nongenetic factors, like obesity,
which was more prominent in females. Al-
though consanguinity continues to be as
prevalent in Lebanon as it was reported in
the 1969 study {9], its failure to influence
the prevalence of NIDDM or [GT is not sur-
prising as the inheritance of NIDDM is not
monogenic.

A modest but significantly increased
blood pressure in people with NIDDM and
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IGT has been previously reported [/5].To-
gether with the tendency to dyslipidaemia,
it reflects the tendency of several cardio-
vascular risk factors to cluster together in
what has been labelled as syndrome X [17].
More studies are nceded to cxaminc the
possible existence of insulin resistance as
the common denominator in Lebanese peo-
ple with the constellation of NIDDM or
IGT, hypertension, abdominal obesity and
dyslipidaemia.

The serum lipid abnormalities noted in
Lebanese participants with NIDDM and
IGT are similar to those noted in other
countries in which (he most consistent ab-
normality was modest hypertriglycer-
idaemia [/&], while the more modest
increase in total or LDL-cholesterol and
fall in HDL-cholesterol was more obvious
in females [15,19]- This finding is consis-
tent with the clinical observation that the
impact of NIDDM on cardiovascular dis-
eases is particularly strong in females with
NIDIIM.

Although the prevalence of smoking
amongst the Lebanese has apparently de-
creased in comparison with the figures
quoted in the 1969 study [9], it continues to
be high, especially amongst males. Howev-
er, it was not apparently any higher
amongst participants with NIDDM. The
finding of a slightly higher percentage of
past smokers among male participants with
NIDDM might indicate a tendency in this

subgroup to stop smoking perhaps as a re-
sult of a higher level of health awareness.
The results of this study indicate that, as
in many developing countries, NIDDM in
adults is becoming a major public health
problem [20]. Major cfforts by health poli-
cy-makers in these countries are needed to
enhance public education and health care
programmes that aim at carly recognition
and improved control of NIDDM [22]. The
clustering of other cardiovascular risk fac-
tors with NIDDM and IGT descrves atten-
tion, especially in terms of their common
denominators, namely sedentary lifestyle
and excessive consumption of calorie-rich

and high fat food.
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