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BACKGROUND AND OBJECTIVES: Because there is no recent update on the state of diabetes and its concomi-
tant complications in Saudi Arabia, we undertook a study of the prevalence of health complications in patients
with type 2 diabetes mellitus admitted to our institution.

METHODS: We conducted a retrospective review of medical records of adult Saudi patients with type 2 diabetes
who were seen in clinics or admitted to the Security Forces Hospital, Riyadh, Saudi Arabia, between January
1989 and January 2004.

RESULTS: Of 1952 patients, 943 (48.3%) were males. For the whole study population the mean age at enroll-
ment was 58.4+14.2 years, the mean age at onset of diabetes was 48.1+12.8 years, the mean duration of dia-
betes was 10.4+7.5 years, and the mean duration of follow-up was 7.9+4.6 years. Nephropathy was the most
prevalent complication, occurring in 626 patients (32.1%). Acute coronary syndrome occurred in 451 (23.1%),
cataracts in 447 (22.9%), retinopathy in 326 (16.7%), and myocardial infarction in 279 (14.3%), Doubling of
serum creatinine was seen in 250 (12.8%) and 79 (4.0%) went into dialysis. Hypertension was present in 1524
(78.1%) and dyslipidemia in 764 (39.1%). Overall mortality was 8.2%. Multiple complications were frequent.
Males had higher prevalence of complications than females (P<.05). Mortality was significantly higher in males
92 (9.8%) than females 69 (6.8%) (P=.024). The prevalence of complications significantly increased with dura-
tion of diabetes and age (P<.05).

CONCLUSION: Among Saudis, the prevalence of concomitant diabetic complications is high, with cardiovas-
cular and renal complications the most frequent. Many patients had multiple complications. Early and frequent
screenings in the patients with type 2 diabetes are desirable to identify patients at high risk for concomitant
complications and to prevent disabilities.

atients with diabetes have an increased risk of
Pcomplications of macrovascular (stroke, myo-

cardial infarction, and coronary artery disease)
and microvascular disease (retinopathy, nephropathy
and neuropathy), which if undetected or left untreated
can have a devastating impact on quality of life and a
significant financial burden. A community-based na-
tional epidemiological health survey (1995-2000) re-
ported a 23.7% prevalence of diabetes mellitus among
Saudi adults between the ages of 30 to 70 years." A
review of the literature indicates a rising trend in the
incidence of diabetes mellitus in recent decades in

Saudi Arabia.>®

Complications due to long standing diabetes mel-
litus are a major public issue worldwide due to signifi-
cantly higher morbidity and mortality rates associated
with the disease. Furthermore, since optimization of
treatment time has an impact on the outcome of life-
threatening complications, frequent screenings are
important. Prevalence reports from studies worldwide
on microvascular and macrovascular complications
of type 2 diabetes show varying rates. The prevalence
of cataracts is 26% to 62%,’ retinopathy 17% to 50%,
with 11% to 36% background retinopathy, and 1.7%
to 3% proliferative retinopathy,”'? blindness 3%,
nephropathy 17% to 28%,"'* cardiovascular compli-
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cations 10% to 22.5%,">° stroke 6% to 12%,***' neu-
ropathy 19% to 42%,'7**** and foot problems 5% to
23%." Mortality from all causes was reported as be-
ing between 14% to 40%."” A 1992 study from Saudi
Arabia showed that cataract was present in 42.7%,
neuropathy in 35.9%, retinopathy in 31.5%, hyperten-
sion in 25%, nephropathy in 17.8%, ischemic heart
disease in 41.3%, stroke in 9.4%, foot infections in
10.4% and amputations in 5.1% of patients with type
2 diabetes.”? However, this study reported complica-
tions for both types of diabetes. Studies on diabetic
complications conducted in Saudi Arabia are very few
and restricted. Furthermore, there is no recent update
on the state of diabetes and its concomitant complica-
tions in Saudi Arabia, and therefore we undertook the
present study to determine the prevalence of health
complications in patients with type 2 diabetes in our
institution.

METHODS

From the computer database of the Security Forces
Hospital, all patients with the diagnosis of type 2 dia-
betes who were seen in clinics or admitted to the hos-
pital, and followed between January 1989 and January
2004 were extracted. From these, only those with active
follow-up visits within 6 months from the time of re-
view were included in the analysis. Patients who were
diagnosed with gestational diabetes, type 1 diabetes,
recently diagnosed diabetics with <6 months follow-
up and pediatric patients were excluded from the study.
A retrospective review and collection of all pertinent
data were conducted including baseline characteristics
of age, gender, duration of diabetes, body mass index,
blood pressure, and available laboratory results.

The presence of concomitant diabetic complications
was determined by retrospective diagnosis, noting the
date of onset, age at complication and other pertinent
data associated with such complications. Hypertension
was based on a preexisting history of hypertension
and measurement of BP where systolic BP was con-
sidered an SBP >130 mm Hg and/or a DBP >80 mm
Hg based on the seventh report of the Joint National
Committee on the Prevention, Detection, Evaluation
and Treatment of High Blood Pressure (JNC 7). BP

measurements from at least 4 readings per year were re-

if there was persistent numbness, paresthesia, loss of a
tuning fork tested sense of vibration, or failure to elicit
knee and/or ankle jerk reinforcement. Nephropathy
was defined by the presence of positive persistent pro-
teinuria by urinary dipstick with at least 3 readings per
year and/or serum creatinine of more than 130 pmol/L
or a glomerular filtration rate by Cockcroft-Gault of
<60 mL/min. Data on microalbuminuria was not avail-
able. The presence of acute coronary syndrome (ACS)
and myocardial infarction (MI) were based on clinical,
electrocardiographic, biochemical and angiographic evi-
dence of myocardial ischemia presenting as angina and/
or ML Stroke was supported by clinical or radiodiag-
nostic evidence (CT scan) of cerebrovascular accident.
All values were taken at the initial visit, yearly and at a
last visit and summarized as mean+standard deviation
for yearly results.

Data management and analysis were conducted

Table 1. General characteristics of 1952 type 2 diabetic patients from a tertiary care

hospital in Saudi Arabia.

Characteristic

Age at time of enrollment (years)

58.39+14.2 (15-100)

corded as mean BP/year. Body mass index (BMI) was

calculated from the formula weight (kg)/height (m?), 762 (39.0%)

with a value from 25 to >30 considered overweightand ... T 874(448%) """""""""""""""
avalue >30 considered obese. Cataract and retinopathy R
included findings of nuclear sclerosis for cataracts and 306“5”’) ............................
the presence of retinal hemorrhages, exudates and mac- Underweight 10 (0.5%)

ular edema for retinopathy. Neuropathy was considered Data are mean and standard deviation, or numbers and percentages of patients.
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Table 2. Frequencies of diabetic complications and comorbidities among type 2 diabetics (n=1952).

DIABETES COMPLICATIONS

Conpeatns ot ogtonio BT
comorbidity complication
Hypertension® 1524 (78.07) 49.1+12.4 (22-91) 60.5+12.4 (22-95) 11.627.4 (1-40)
Nephopath' T
Acute coronary 451(23.1) 50.8+12.4 (20-86) 62.6+12.4 (22-95) 12471 (1-37)
syndrome®
Coaroet T RITTA L e —
Wocardalifarcion  zmo(es) e
Peripheralneuropathy’ w837 499:11.9(19-79) 6862121 (33-88) wassonan
lrgei?nkogprg:hr:/d 223(1.4) 485103 (19-78) 62.8+9.5 (33-86) 14.3:5.9 (1-38)
swoke' mios  wmnowe) @22 ossian
rpégggepr:ttri]\;e 103(53) 48.8+10.3 (26-83) 64+8.8 (43-87) 15.5+4.5 (4-28)
Footinfections mus PR et
Ampute'l‘t'ions """" 381 -95 """"""" 45.1 +11.6 (2570) """" 62.129.5 (33_95) 15'.‘5“16.2 (2-26')””““ o
vl forilaion B0 see1s0s) 611470319 e
sindress L A
Arrhythur;liaf """" 18 (0-95 """"""" 49-5114.4 (2167) """'59,54113.3 (2487) 10:];7.2 “_20')””““ o
Deatt 161(82) mn22089) 66.3511.6 (34.97) wasanae

Data are meansstandard deviation and range in years. *At last visit 1437 (73.6%) patients were receiving anti-hypertensive medication. "250 patients (39.9%) had a doubling of
serum creatinine, 95 (15.2%) developed end-stage renal disease, and 79 (12.6%) were on dialysis. °14 patients (77.8%) had a positive stress test; in 12 patients (66.7%) an acute
coronary syndrome was the initial event. “Foot ulcers developed in 43 (16%) after duration of diabetes of 20.5+4.5 years or 8 or 9 years after start of neuropathy; 28 (10.4%) had a
limb amputation 20.8+5.8 years from onset of diabetes or 1-2 years (median, 1.5 years) from appearance of foot ulcers and foot infections. ©165 (81.3%) thrombotic-ischemic, 35
(17.2%) hemorrhagic, 3 (1.5%) due to infection; 181 (58.1%) single episode, 17 (8.4%) 2 episodes, 3 (1.5%) 3 episodes, 2 (1.0%) 4 episodes. There were 62 (66.7%) reported deaths due
to stroke. 239 patients (53%) developed MI approximately 1-1.5 years from onset of chest pain.

using Statistical Package for Social Sciences (SPSS)
program 11.5 version. Continuous variables are pre-
sented as mean+SD whereas categorical variables are
presented as numbers and percentages. The t test was
used to compare means. The Chi-square test was used
to compare categorical variables. A P value of <.05 was
considered statistically significant.

RESULTS

Of 1952 patients in the study population, 943 (48.3%)
were males and 1009 (51.7%) females. Table 1 shows
the general characteristics of the population, including
age at time of enrollment, age at onset of diabetes, du-
ration of diabetes, and duration of follow-up. A fam-
ily history of diabetes was documented in 846 patients
(43.3%). Most patients were overweight or obese, Table
2 shows the frequencies of diabetic complications.
Hypertension, nephropathy and ACS were the most
prevalent followed by cataracts, retinopathy, MI, neu-
ropathy, and stroke. The mortality rate from all causes

was 8.2%. The prevalence of multiple complications is
shown in Figure 1. Advanced age and a long duration
of diabetes were significantly associated with the preva-
lence of diabetes complications (Table 3). Regression
analysis showed that duration of diabetes has a greater
influence on the prevalence of complications than age or
sex (Table 4). ACS and MI occurred as early as 30 years
of age, but the prevalence of these complications was
higher in older patients and in patients with a longer
duration of diabetes (Table 3). Arrhythmia and atrial
fibrillation appeared the earliest, at 10.1+7.2 years
and 10.617.1 years, respectively, from the diagnosis of
diabetes. Blindness was the last to appear, at 16.3£6.9
years from the onset of diabetes. Complications of dia-
betes occurred as eatly as 1 to 4 years from the diagnosis
of diabetes. The prevalence of complications increased
with duration of diabetes, becoming more prevalent
when duration of diabetes was more than 20 years
(Table 3).

There were significant differences in the prevalence
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Figure 1. Number of complications among patients with type 2 diabetes (including
nephropathy, background retinopathy, proliferative retinopathy, acute coronary

syndrome, diabetic foot, neuropathy, stroke and hypertension).

Table 3. Frequencies of diabetic complications according to duration of diabetes among type 2 diabetics (n=1952).

Duration of diabetes in years

T T n (%) 1-4 >4-8 >8-12 >12-16 >16-20 >20

(n=521) (n=426) (n=337) (n=237) (n=213) (n=218)
(26.7%) (21.8%) (17.3%) (12.1%) (10.9%) (11.2%)

g’;i‘;’;(tisa[p d?ggn‘;fsis 1952 4754143 492138 506:127  491+107  465:104  43.9+10.0

of diabotes (range) (18-83) (18-95) (18-85) (20-77) (21-75) (19-70)

“’L‘igt‘:izsfjlﬁfﬂt 195 500s144 5544138  60.8+127  635:106  651+107 68694

p (19-86) (24-100) (28-95) (33-90) (32-95) (46-96)

(range)

Cataract 447 (22.9) 46 (8.83) 41(9.6) 60(17.8) 85 (35.86) 102 (47.89)

Background

retinopathy 223 (11.4) 13(2.5) 6 (1.41) 21(6.23) 46(19.41) 55 (25.82)

Proliferative

retinopathy 103 (5.3) 2(0.38) 5(1.17) 6(1.78) 15 (6.33) 21(9.86) 54 (24.77)

Blindness 23(1.2) 3(0.7) 2(0.59) 2(0.84) 5(2.35) 11 (5.05)

Persistent proteinuria 450 (23.1) 22(4.22) 46 (10.8) 73 (21.66) 83(35.02) 97 (45.54) 129 (59.17)

Acute coronary 451 (23.1) 46 (8.8) 71(1667)  73(21.66)  81(34.18)  85(39.91)  95(4358)

syndrome

Myocardial infarction 279 (14.3) 20 (3.84) 31(7.28) 40 (11.87) 47 (19.83) 63 (29.58) 78 (35.78)

Neuropathy 268 (13.7) 18 (3.45) 27 (6.34) 32(9.5) 53 (22.36) 59 (27.7) 79 (36.24)

Stroke 203 (10.4) 21 (4.03) 18 (4.23) 39(1157) 42(17.72) 35(16.43) 48 (22.02)

Death 161(8.2) 21 (4.03) 18 (4.23) 23(6.82) 23(9.7) 32(15.02) 44(20.18)
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Table 4. Regression analysis showing the contribution of age and duration of diabetes on some concomitant

complications.
Age Duration of diabetes
Diabetic complications n
Beta Pvalue Beta Pvalue
Background retinopathy 223 .05 .03 .352 <.0001
T 4 47 17 ...................... < 0001 ...................... 304 ...................... < 0001 ,,,,,,,,,,,

EG——— 103 ......................... 039 ........................ 111 27 ...................... < 0001 ,,,,,,,,,,,

e R 279 ......................... 037 ...................... < 000] ...................... 277 ...................... < 0001 ,,,,,,,,,,,

g R 203 ......................... 034 ........................ 001 ......................... 167 ...................... < 0001 ,,,,,,,,,,,

T 5 25 ........................ 0151 ...................... < 0001 ...................... 002 ........................ 312 ,,,,,,,,,,,,,

e R 263 ........................ 0073 ....................... 005 ....................... 0253 ..................... < 0001 ,,,,,,,,,,,

Table 5. Frequency of diabetic complications for males and females.

Complications (%) All patients Males Females Pvalue

Number 1952 943 (48.3) 1009 (51.7)

COmpllcatlons
S e ...‘.,.,‘,‘.447 29l . .,‘,‘.‘243 o 204(202) ........................ 004* .............
..‘,BaCkgmund retmopathy ,.....‘.,.,‘,‘.223(” B ....,‘,‘.‘125“33) .............. 93(95) ........................... 017* .............
.H'Prollferatlve retlnopathy N 103 (5 3) - 56 (5 94) ........... 47(466) ....................... 245 ............
..‘,B“ndness 23“ ) ....,‘,‘.‘12“.27) ............. 11(109) .......................... 3703 .............
Acuteconarysyndrome 451(281)  736(250) 25213 05
Myocardial Inforction ~ 279(143) w8157 130298 0
..‘Amal F.bnuat.on .. 34“ ) H— 14 e A 20(193) ........................... 507 ..............
..‘Arrhythm|a 13(0,9) 9(0 o 9(039) ............................ 925 ..............
..‘Neumpathy 253(137) “'.""“155(15_5) ............ ”2(”” ........................ 001* .............
..‘,Foomfectlon; 33 s 45 e A 37(357) ........................... 225 ..............
..‘Ampmatmns 33(1 ) 23 e 15(149) ........................... 174 ..............
..‘Nephmpathy 625 ) ....,‘,‘.‘294(31 o 332(329) ........................ 2750 .............
..‘,Stmke e 203 o . .,‘,‘.‘”0 e 93(92) ............................ 393 ..............
..‘,Death FOTOOTOIOOOMOOY ... 161 o . 92 R 69(634) .......................... 024* .............

Co- morbldltles
..‘Obesny 1529 ) 729 o 900(892)<0001* ...........
W'Dys||p|dem|aa 754 010 355 o A 403(404) ......................... 2247 .............
..‘,Hypertenswe e 1524 i . 759 e A 755(753) ........................ 0127* ............

*Statistically significant (t-test). *502 (25.7%) taking statins
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of some concomitant diabetic complications between
male and female patients. Mean age at onset of com-
plications was significantly earlier among males than
females (46.9+13.1 years vs 49.2+12.4 years, P<.0001)
Overall, females were less prone to diabetic complica-
tions. More males than females had cataracts, back-
ground retinopathy, and neuropathy, while more females
had hypertension (Table 5). Patient survival was better
among females: 92 (9.76%) males died compared with
69 (6.84%) females (P=.024). Duration of diabetes be-
tween males (10.7+7.5 years) and females (10.2+7.4
years) was not significantly different (P=.138). Mean
age at the onset of diabetes was significantly earlier
among females (P<.0001). Male patients developed the
complications of diabetes sooner than females; cataract
occurred after 11.6+6.7 years of onset of diabetes in
males and 13.4£6.2 years after the onset of diabetes
in the females (P=.002). Nephropathy appeared sig-
nificantly eatlier among males than females (12.2+6.8
years vs. 14.0+6.8 years, respectively, P=.005), but am-
putation occurred later (17.9+5.2 years in males vs.
11.645.8 years in females, P=.0011). Onset of other
complications was not significantly different between
males and females.

One hundred sixty-one (8.2 %) patients died in the
hospital, including 92 (57.1%) males and 69 (42.8%) fe-
males, Cardiovascular-related death was documented in 97
(60.3%) patients, fatal infections in 7 (4.3%) patients, respi-
ratory disease in 12 (7.4%) cancer in 31 (19.3%) and deaths
due to miscellaneous reasons in 14 patients (8.7%).

At the last visit, 1077 (55.2%) patients were taking
oral hypoglycemic agents alone, 206 (10.6%) were tak-
ing insulin alone, 647 (33.1%) patients were taking oral
hypoglycemic agents plus insulin and 22 (1.1%) were
not taking antidiabetic medication.

DISCUSSION

This study is a comprehensive review of type 2 diabetes
complications in a hospital setting in an Arab country.
The study reveals that most of the complications of
diabetes developed between 10 and 13 years from the
onset of diabetes, similar to the findings of Kim et al’
and Chuang.” Complications were identified as early
as 1 to 4 years from diagnosing diabetes, as the onset
probably preceded the time of diagnosis by years in
many cases. The incidence of complications continued
to rise with age and duration of diabetes. Among female
Saudi patients, onset of diabetes was significantly ear-
lier than males, but the prevalence of complications was
higher among males than females. ACS (seen in 23.1%
of our patients) and MI (seen in 14.3%), were higher

14-19

than in reports from Western countries,'*'* which may
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be attributed to the relatively sedentary lifestyle of our
population, the lack of awareness of the complications
of high blood sugar, high blood pressure, dyslipidemia,
and a lack of awareness of how to control these diseas-
es. Hypertension was higher in our study compared to
the 25% reported by Famuyiwa® and the 34% by Al-
Nozha, but our study population was different from
their populations.! The prevalence of cataracts in our
study was lower than in other countries with the same
type 2 diabetic population.®'* Similarly, neuropathy
(13.7%) was lower than in other reports, which indi-
cated a prevalence of neuropathy up to 75%.''%%° This
could be in part due to late screening after the disease
is obviously manifested and lack of proper assessment
for neuropathy. Our 10.4% prevalence of stroke was
relatively high compared to reports from Asia (6%) and
Europe (6.3%),'"?° but was similar to reports from the
UK (2.8%-12.0%).15'8%° The prevalence of stroke in-
creased to 10.4% in the present study compared to 9.4%
reported by Famuyiwa in 1992, Nephropathy (32.1%
in our study) was almost similar to the 30.4% to 54.3%
of Huraib,® but higher than Famuyiwa.”> Cataract and
retinopathy was lower than in Famuyiwa’s report.*®

Mortality was low in the present study compared
to other studies since we reported only those deaths
that occurred in the hospital. Our study reflects that
diabetes and its complications have progressed in
Saudi Arabia. Not only has the prevalence rate of
each complication risen, but multiple complications
were also frequent. As many as six or more compli-
cations appeared in a single individual in the present
study, which should alert physicians to look to other
complications as well. A multidisciplinary manage-
ment covering all comorbidities is desired. Improper
diet, minimal physical exercise, sedentary lifestyle
and the established cultural belief in consanguinity in
the population, over and above a genetic predisposi-
tion may have influenced these rising figures. Despite
rapid modernization, very few Saudis openly enroll in
health and fitness clubs. Another factor is that obesity
is very common among Saudi nationals. The ethnic
factor should also be considered in the analysis of this
problem. There is an urgent need to readdress diabe-
tes and the development of its complications not only
through early referral and aggressive management, but
also through making people aware that controlling
blood sugar, blood pressure, and lipids together with
regular exercise can save a person from the dreaded
complications of type 2 diabetes mellitus.

The prevalence of concomitant complications of
diabetes is high among Saudis. Cardiovascular and
renal complications are most frequent. Many patients
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had multiple complications. Advanced age, longer du-
ration of diabetes, and male gender were the most sig-
nificant risk factors for diabetes complications. Earlier
and frequent screenings in patients with type 2 diabetes
are desirable to identify patients at high risk of health

complications and to prevent disabilities. Despite the

retrospective nature of this study, the lack of data on  scale studies.
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