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Diabetes mellitus as a health problem
in Saudi Arabia
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ABSTRACT A total of 25 337 Saudis [11 713 males (46.2%) and 13 624 females (53.8%)] were
screened for diabetes mellitus and impaired glucese tolerance using WHO criteria for diagnosis.
The prevalence of insulin-dependent diabetes mellitus, non-insulin-dependent diabetes melli-
tus and impaired giucose tolerance in the total Saudi male population was 0.23%, 5.63% and
0.50% respectively, and in the total Saudi female population was 0.30%, 4.53% and 0.72%
respectively. Differences were observed in the prevalence of diabetes mellitus and impaired
glucose tolerance between the provinces. Non-insulin-dependent diabetes mellitus increased to
28.82% and 24.92% in males and females respectively over the age of 60 years, while impaired
glucose tolerance increased to 1.60% and 3.56%.

Le diahéte sucré en tant que probléme de santé en Arabie saoudite

RESUME Un nombre total de 25 337 saoudiens [11 713 hommes {46,2%) et 13 624 femmes
(63,8%)] ont été examinés pour la recherche du diabéte sucré et de I'abaissement de la
tolérance au glucose en utilisant les critéres de FOMS pour le diagnostic. La prévalence du
diabéte insulinc-dépendant, non-insulino-dépendant et de 'abaissement de la tolérance au
glucose dans la poputation totale des hommes saocudiens était respectivement de 0,23%, 5,63%
et 0,50% et dans la population totale des femmes saoudiennes de 0,30%, 4,53% et 0,72%
respectivement. Des différences ont été observées dans la prévalence du diabéte sucré et de
labaissement de |a tolérance au glucose entre les provinces. La prévalence du diabéte sucré
non-insulino-dépendant a augmenté, atteignant 28,82% et 24,92% chez les hommes et les
femmes de plus de 60 ans respectivement, el celle de 'abaissement de la tolérance au glucose
a atteint 1,60% et 3,56% respectivement.
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Introduction

Diabetes mellitus is by far the most com
mon metabolic disorder. its prevalence
varying widely worldwide and ranging
from as low as <19 to >50% [/-6]. It is
due to insulin deficiency or inefficiency,
which results in a state of hyperglycaemia
[7]. Insulin-dependent diabetes mellitus
(IDDM) and non-insulin-dependent diabe-
tes mellitus (NIDDM) are the two primary
types and arc the most widcly distributed
[8-9]. Factors involved in influencing the
prevalence of diabetes mellitus include so-
cloeconomic status, age, sex, genetic sus-
ceptibility, lifestyle and other environmental
factors. It has been shown that the preva-
leuce of diabetes is constantly on the rise
and this is believed to result from urbaniza-
tion and sociceconomic developments,
which are associaled with rapid changes in
lifestyle [3-6]. In developing countries, the
prevalence of diabetes is increasing. where
there are, as estimaled by the World Health
Organization (WHO), around 70 million
people suffering from diabetes mellitus
[0]. Thus, it is essential that every country
attempts to assess the magnitude of the
problem and takes steps to control and pre-
vert diabetes mellitus and provide appropri-
ate care.

Saudi Arabia, a country of over 12 mil-
lion people, is a rapidly developing coun-
try. During the past two to three decades the
tremendous surge in socioeconomic growth
has considerably influenced the lifestyle of
the people. The few epidemiological stud-
ies that were conducted during the 1980s
showed a relatively high prevalence of dia-
betes mellitus [/7-74] and studies carried
out in the 1990s showed an even higher
prevalence of diabetes mellitus in the Sau-
dis [15,16]. In fact, when one compares re-
cent results [16] with those of a study
reported in 1982 [//] in Riyadh, one finds

that there has been a significant increase in
the prevalence of diabetes mellitus.

We conducted this study at the national
level to determine the prevalence of diabe-
tes mellitus in the Saudi population and to
asscss the magnitude of the problem in the
different provinces of Saudi Arabia.

Subjects and methods

The study was conducted throughout the
five main provinces of Saudi Arabia, i.e.
the North-western, South-western, North-
ern, Eastern and Central provinces. The
sample size to be collected from each prov-
ince depended on the population structure
of each region. The screening was carried
out as a household screening programme.
In each province, several areas were ran-
domly selected and divided into sectors,
and streets and houses were selected for the
screening programme at regularly deter-
mined intervals. On contacting the selected
family, the details of the study were ex-
plained and their cooperation was request-
¢d. Over 95% of the families contacted
agreed to be included in the study; those
who refused (<5%) were generally those
with no male family member available in
the house at the time of the visit. These
were replaced by other randomly selected
families from the same locality.

Each family was instructed te remain in
a fasting state on a mutually agreed day for
the visit. An early morning visit was made,
the essential information on the family was
documented and a sample of urine was re-
qucsted and analysed using a dipstick
(Combur 8). A fasting blood sample was
taken by venepuncture from each member
of the family over the age of 2 years. Blood
glucose was estimated immediately using
an Answer™ blood glucose meter (Coulter-
Wallace International Distribution, USA)
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and the Answer™ test strips impregnated
with glucose oxidase/peroxidase. The glu-
cometer was regularly standardized against
an autoanalyser (American Monitor “Paral-
lel”}. Each adult individual was given oral-
ly a load of 75 g glucose in 200-300 ml of
distilied water. Children were given 1.75 g
glucose/kg body weight in water, up to a
maximum of 75 g. A 2-hour postprandial
blood sample was taken and analysed im-
mediately using the glucometer.

The diagnosis of diabetic state was
based on WHO criteria [/7,18] and was as
follows:

- Diabetes mellitus: fasting venous blood
glucose level 26.7 mmol/l (=120
mg/dl) and a 2-hour post-glucose load
210.0 mmol/l (=180 mg/dl) in venous
bloed or 211.1 mmol/l if capillary blood
was used.

* Impaired glucose tolerance (IGT): nor-
mal fasting blood glucose level (<6.7
mmol/l), increasing to 6.7—10 mmol/l
(120—180 mg/dl) 2 hours following the
oral glucose load.

» All previously diagnosed patients on in-
sulin or oral hyperglycaemics or diet
therapy.

Differentiation between IDDM and
NIDDM was made on the basis of age of
onset and mode of treatment. For people
with IDDM the disease presented at a
young age (<25 years) and they required
continuous use of insulin following diagno-
sis to maintain their glucose level in the
normal range. Maturity onset diabetes of
the young also presented at <25 years and
control was achieved by either hypoglycae-
mic drugs or dietary intervention,

The results obtained in different prov-
inces and by sex were compared using chi-
squared (") analysis on 2 x 2 contingency
tables; P < (.05 was considered statistically
significant.

Results

The total number of individuals screened in
different provinces was 25 337 and includ-
ed 11713 (46.2%) males and 13 624
{53.8%) females. The numbers screened in
each province by age and sex are presented
in Table 1. The age range was from 2 years
to 77 years. By age, 9917 (39.1%) were
children below 14 years (boys = 4919,
19.4% of the total; girls = 4998, 19.7% of
the total), and the rest (15 394, 60.75%)
were adolescents and adults over 14 years
of age. This age distribution matches that
of the whole population of Saudi Arabia.
Further grouping in those over 14 years
was done according to age as shown in
Table 1.

The overall prevalence of IDDM, NID-
DM and IGT in the total population was
0.23%, 5.63% and 0.50% respectively in
the Saudi males, and 0.30%, 4.53% and
0.72% respectively in the Saudi females.
The prevalence of IDDM, NIDDM and IGT
in the male and female population in differ-
ent provinces is presented in Table 2, Dif-
ferences in prevalence were found in the
different provinces; the highest prevalence
of IDDM occurred in the Eastern province
and the highest prevalence of NIDDM was
seen in the North-western province. NiD-
DM was more prevalent in males compared
to females in all provinces, except the East-
ern province. [GT was more prevalent in fe-
males in all provinces.

IDDM was identified in 68 people of the
total 25 337; this gave an approximate rate
of 2.7 IDDM cases/1000 Saudis, except in
the Eastern province where the rate was
approximately 6/1000 of the screened pop-
ulation.

Regarding the prevalence of NIDDM
and IGT by age, a significant increase in the
prevalence was observed with age, both in
the total male and female populations and
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Table 1 Number of individuals screened in the different provinces of Saudi Arabia

Province Total number Age group {yeare)
by sex investigated <14 14-29 3044 45-60 >80
Males
Central 3759 1694 1006 477 343 239
South-western 3869 1692 1005 505 386 281
MNorth western 1616 807 400 234 218 189
Eastern 458 199 118 57 41 45
Northern 1981 727 573 259 239 183
Total 11713 4919 3100 1532 1225 937
Females
Central 4383 1610 1443 773 369 188
South-western 4518 1804 1399 755 369 191
North-western 1951 633 649 376 21 82
Eastern 585 219 180 89 56 41
Northerm 2187 732 709 401 229 118
Total 13624 4998 4380 2394 1234 618
Both sexes
Central 8142 3304 2449 1250 712 427
South-westem 8387 3486 2404 1260 755 472
North-western 3597 1240 1049 610 427 2N
Eastern 1043 418 296 146 97 86
Northern 4168 1459 1282 660 468 299
Total 25337 9917 7480 3926 2459 1555

the same trend was observed in each prov-
ince (with few exceptions) as presented in
Table 3.

The overall prevalence of NIDDM in the
Saudi population was 0.12% and 0.79% in
those below the age of 14 years and those
aged 14-29 years respectively; il increased
to 28.82% and 24.92% in males and fe-
males respectively in those over the age of
60 years, This increase was statistically sig-
nificant (£ <0.0001). In general, the preva-
lence of NIDDM tended to be higher in
males than in females in the majority of age

groups. Interestingly, in two provinces the
prevalence of NIDDM decreased in females
over the age of 60 years, compared with the
prevalence in those aged 45—60 years.

The prevalence of impaired glucose tol-
erance was higher in females compared
with males of the same age group, in the
majority of age groups (Table 4). The prev-
alence of IGT increased with age in both
the male and female groups in each prov-
ince and in the total population.

Thirteen cases were classified as suf-
fering from maturity onset diabetes of the
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Table 3 Prevalence (%} of NIDDM by age in different provinces of Saudi Arabia

Province Age group {ycars)

by sex <14 14-29 30-44 >60

Males No. % No. % No. % No. % No. %
Central 2 0.12 8 0.79 33 6.54 84 2450 78 31.80
South-western 6 0.35 5 0.50 23 513 60 1550 64 2277
North-western - - 1 1.00 33 1410 73 33.80 79 4179
Eastern - - 1 0.86 1 1.75 6 14.63 12 22,67
Northern - - 2 0.35 15 579 36 15.06 39 21.30
Total 8 0.16 17 0.55 105 6.85 259 2114 270 28.82
Females
Central 13 0.90 B 6.54 83 22.60 B2 2766
South-western 3 0.17 15 1.07 38 5.03 66 1788 51 26.70
North-western 0.18 8 1.23 38 1010 59 2796 23 28.00
Eastern - - 2 1.12 3 134 16 28.54 8 19.50
Northern - - 4 0.56 16 4.01 47 2052 20 17.24
Total 4 nna 42 096 146 6.10 271 . 2196 154 24,92
Both sexes
Cenitral 006 21 0.86 84 6.72 167 2345 128 29.98
South-western 9 0.26 20 0.83 61 4.84 128 16.69 115 24.36
North-western 0.08 0.86 7 11.64 132 3080 102 37.64
Eastern - - 1.0 4 274 22 22 68 20 23268
Northern - - 0.47 3 4.70 83 17.74 59 18.73
Total 12 012 59 0.79 251 6.39 530 2155 424 27.40

NIDDM = non-insulin-dependent diabetes mellitus

young (MODY). This gave the overall
prevalence of MODY as 0.0513% in the
Saudis, i.e. in 1/2000 Saudis.

Discussion

This study was conducted on 25 337 Saudi
individuals and showed that diabetes melli-
tus and IGT occurred in all provinces of
Saudi Arabia and the type of diabetes most
prevalent in the Saudis was NIDDM. Inter-

estingly, the prevalence of NIDDM was
higher among males compared with fe-
males, a trend generally observed in devel-
oping countries [/9], although exceptions
were encountered in some provinces. Other
studies from Saudi Arabia have shown a
similar trend [12,15]. In industrialized
countries, on the other hand, the reverse is
generally the case and females have a high-
er prevalence of NIDDM than their male
counterparts. These differences between
industrialized and developing countries are
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Table 4 Prevalence (%) of IGT by age in different provinces of Saudi Arabia

Province Age group (years)

by sex <14 14-29 3044 45-60 >60

Males No. % No. % No. % No. % No. Y
Central 7 0.41 - - 8 .19 7 2.06 4 1.67
South-western 3 0.18 - - 5 1.12 2 1.52 4 1.42
North-western 1 0.13 - - 1 0.43 - - 2 1.06
Easlemn ! 0.50 1 0.86 1 1.75 2 4.88 2 4.44
Northern 1 .13 -~ - 1 0.39 5 2.09 3 1.64
Total 13 0.26 1 0.03 14 0.91 16 1.30 15 1.60

Females
Central 3 .18 6 1.42 12 0.16 8 217 5 2.65
South-western 3] 0.33 3 n.21 3] .6R 23 217 9 47
North-western - - - - 4 1.1 2 0.95 2 2.4
Eastern 2 091 2 1.12 - - 1 1,78 2 4,88
Northern 1 0.13 4 0.56 - - 9 3.93 4 4.45
Total 12 0.24 15 0.24 21 0.88 28 2.27 22 358

Both sexes
Central 10 0.30 G 0.24 18 1.44 15 2.1 9 2.1
South-western 9 0.26 3 0.12 10 0.79 10 1.32 13 275
North-westemn 1 0.08 - - 5 0.82 2 0.47 4 1.48
Fastarn 3 072 3 1.01 1 088 3 3.00 4 4865
Northern 2 0.14 4 0.31 1 0.15 14 3.0 7 2.3
Total 25 0.25 16 0.21 35 0.89 44 1.79 37 2.38

IGT = impaired glucose tolerance

possibly a result of differences in the life-
styles of the male and female population.
The increase in the prevalence of diabe-
tes mellitus with age is expected and has
heen ohserved in all studies reported on
other populations. However, the increase in
prevalence in those aged 45 years and
above was very significant in the Saudi
population and places Saudi Arabia among
the countries of world classified as high
prevalence countries [/]. This group in-
cludes Omani Arabs, urban Dravidians in
Madras, Asian Indians, Malays in Sin-
gapore, black women in the United States

of America (USA), Asian Indians who have
migrated to South Africa, Creole and Chi-
nese populations, the urban Micronesians
of Kiribati and most of the Hispanic popu-
lations of the USA [7]. In this group of pop-
ulations the prevalence varies between 11%
and 20%. Interestingly, differences in the
prevalence of NIDDM were observed with-
in the Saudi population, although the prev-
alence in those over 30 years of age was
greater than 14% in each province.

These results confirm the earlier sug-
gestions that diabetes mellitus is a health
problem in the adult population of Saudi
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Arabia. The possible etiological factors in-
volved in the high prevalence of diabetes
mellitus in the Saudis include:

«  High prevalence of obesity. Our studies
have shown that overweight and obesity
are common in both males and females,
particularly females [20],

«  Dietary habits. The Saudi diet includes
a high intake of carbohydrates in the
form of bread, dates, sugar, potatoes,
etc. and is believed to be one of the ma-
jor factors involved in obesity (El-
Hazmi et al., in press).

s Lack of exercise. The climatic condi-
tions and the life pattern in Saudi Arabia
affect the extent of physical activity car-
ried out daily, particularly by older peo-
ple. Less than 5% of the population
questioned were in the habit of perform-
ing any form of physical exercise (El-
Hazmi et al., in press).

»  Genetic factors. The role of genetic pre-
disposing factors is well established foi
diabetes mellitus, The finding that dia-
betes mellitus accumulates in Saudi
families confirms that genctics has a
significant role to play in the etiology of
diabetes (El-Hazmi et al., in press).

In addition, there may be other factors,
including viral infections and specific
foods, which may further contribute to the
development of diabetes mellitus in the
Saudi population.

One study reported in 1982 on Saudi
males [/7] could be compared with the re-
sults of the present study. There has been a
significant increase in the prevalence of
NIDDM since 1982, when 6% of males had
NIDDM compared with 18.22% of males
ahove the age of 30 years in our study in the
Central province. This confirms that the
prevalence of NIDDM is on the rise and
there is an urgent need to adopt control and
preventiton programmes in Saudi Arabia. As

a first step, it is necessary to educate the
public and improve awareness about diabe-
tes mellitus. This is essential, as from our
personal observations during the screening
programme, it was obvious that awareness
of diabetes mellitus was lacking in the ma-
jarity of the older people. This results in
two major problems. First, no specific at-
tention is given to avoid weight gain or to
lose excess weight and secondly, there is
poor compliance with treatment, as ob-
served by a very high prevalence (> Y0%)
of hyperglycaemia in the known cases of
diabetes.

We feel that the first and most important
step to achieve control and prevention of
diabetes mellitus in the Saudi population is
to promote and improve public education
and increase public awareness about the
condition in the population of Saudi Arabia.
This can be achieved in several ways, such
as publication of small booklets in Arabic in
layman terms for the education of the gen-
eral public, discussions and lectures on
television, articles in newspapers, inclusion
of information about diabetes mellitus in
school curricula, and public lectures. The
role of primary health care centres in
achieving the goal of improving awareness
in patients and their families cannot be un-
derestimated. Doctors and nurses can play
a major role in educating their patients by
emphasizing the importance of dietary in-
tervention, exercise, weight control and
compliance with drug therapy. Lectures,
patient—doctor meetings and discussions
could be arranged at these centres to im-
prove awareness. In three areas of Saudi
Arabia, diabetic centres have been estab-
lished and similar centres in all areas are
necessary, as it is often difficult for patients
to travel far. Special efforts are necessary
in the villages and rural areas where educa-
tion and awareness is limited, particularly
in the older generation. These steps to-
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wards control and prevention cannot be ne-
glected if the serious sequelae of diabetes
mellitus are to be avoided,

Acknowledgements

This study was supported in part by a grant
from King Abdulaziz City for Scicnee and

Technology and the Ministry of Health (No.
AT-MW-10}, and in part by King Saud Uni-
versity. The authors would like to thank the
General Health Directory and the local co-
ordinators in each province for their sup-
port and efforts to make the study a
success.

References

1. King H, Rewes M. Global estimates for
prevalence of diabetes metllitus and im-
paired glucose tolerance in adults. WHO
Ad Hoc Diabetes Reporting Group. Dia-
betes care, 1893, 16.157-77.

2. Mann Jl, Pyorala K, Teuscher A. Diabe-
tes In epidemiological perspective.
Edinburgh, Churchill Livingstone, 1983:
122-64.

3. Zimmet P. Type 2 (non-insulin-depen-
dent) diabetes—an epidemiological
overview. Diabetologia, 1982,
22(6):399—4 11,

4. Zimmet P. Epidemioclogy of diabetes mel-
litus. In: Ellenberg M, Riffin H, eds. Dia-
betes mellitus—therapy and clinical
practice, 3rd ed. New York, Medical Ex-
amination Publishing, 1983:451.

5. Zimmet P et al. The high prevalence of
diabetes mellitus, impaired glucose toler-
ance and diabetic retinopathy in Nauru
—the 1982 survey. Diabetes research,
1984, 1:13-8.

8. FEkoe JM. Recent trends in prevalence
and incidence of diabetes meliitus syn-
drome in the world, Diabetes research
and clinical practice, 1986, 1:249-64.

7. White P, Bradley RF, Krall LP, eds.
Joslins diabetes meliitus. Philadelphia,
Lea and Fehiger, 1973

8. lhivine WJ. Classificalion of idiopathic
diabetes. Lancet, 1977, 1(8012):638-
42,

9. National Diabetes Data Group. Classifi-
cation and diagnoesis of diabetes mellitus
and other categories of glucose intoler-
ance. Diabeles, 1979, 28.1039-57.

10. The world health report 1997. Conguer-
ing suffering, enriching humanity.
Geneva, World Health Organization,
1897.

11. Bacchus R et al. The prevalence of dia-
betes mellitus in male Saudi Arabs.
Diabetologia, 1982, 23:330-2.

12, Fatani HH, Mira SA, El-Zubier AG. The
prevalence of diabetes mellitus in urban
Saudi Arabia. In: Niliyanant W, Vichay-
anrat A, Vannassaeng S, eds. Diabetes
mellitus. Bangkok, Crystal House,
1985:8-16.

13. Fatani HH, Mira SA, El-Zubier AG.
Prevalence of diabetes mellitus in rural
Saudi Arabia. Diabetes care, 1987,
10:180-3.

14. El-Hazmi MAF, Warsy AS. A comparative
study of hyperglycaemia in different re-
gions of Saudi Arabia. Annals of Saudi
medicine, 1989, 9(5):435-8.

15. Abu-Zeid HAH, Al-Kassab ASK. Preva-
lence and health-care features of

VAAA ) s sc}_!)“.ﬂzv—“ ¢t Tt Tdinn o daw gl 3 Realt Al



Eastern Mediterranean Heatth Journal, Vol. 4, No. 1, 1998

hyperglycaemia in semiurban—rural
communities in southern Saudi Arabia.
Diabetes care, 1992, 15:484-9.

El-Hazmi MAF et al. Prevalence of diabe-
tes mellitus in Saudi Arabia. Saudi medi-
caf journal, 1995, 16(4).294-9.

16.

17. World Health Organization Expert Com-
mittee on Diabetes Mellitus. Second Re-
port. Geneva, World Health Organ-
ization, 1980 (Technical Report Series,

No. 646).

18.

19.

20.

67

Diabetes mellitus. Report of a WHO

Study Group. Geneva, World Health Or-
ganization, 1985 (Technical Report Se-

ries, No. 727).

Ahuja MMS. Epidemiology of diabetes in
developing countries. New Delhi, India,
Interprint, 1979.

El-Hazmi MAF, Warsy AS. Prevalence of
obesity in the Saudi population. Annals
of Saudi medicine, 1997, 17(3%:302-6.

SA St b O sreall by lbY
| ISV Laal Ble N

Jot e Cadts ot

Bkl ALl 9 o s kg

Lo Ul g ey o Sl
RN ED LR N\ PR S - Ay ks )
G Y1 Gl dakall ¢ 3y

Sy 3 dmall (Bl plia 0,8

sals ame aye LGN Gaey OF July iyl
g by Oy mealt Satall a2

c o Sl Bl Lovall Sleddt 5 o

o

3 ,:s.qg..u Al

EMRQ) publications are available from Distribution and Sales, WHO Regional Office for the
Eastern Mediterranean, PO Box 1517, Alexandria 21511, Egypt.

VAAA Y saad ;cg\)l NYEMNIFE RAFMIS PP VU IR PRI JRA T ISP TP Y



