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Abstract

Background: The aim of this study is to evaluate the prevalence of chronic complications in type 2 diabetic patients in Basrah
(Southern Iraq).

Methods: This was a longitudinal descriptive study for patients with diabetes registered in Al-Faiha Diabetes and Endocrine Centre in
Basrah (Southern Iraq) for the period from April 2003 to end of February 2009.

Results: Out of 4,926 patients enrolled, 51.0% were women, mean age was 55.0 = 13.1 years and 67.6% were overweight or obese.
Those with duration of diabetes more than 5 years constituted 50.6% and only 25.3% were on insulin. Mean Hemoglobin A1C was
9.3 £2.0. The prevalence of the 16 complications studied were as follows: Hypertension in 31.0%, peripheral neuropathy in 13.8%,
ischemic heart disease in 7.8%, proteinuria in 6.6%, cereberovascular accident in 4.6%, interdigital fungal infection in 4.3%, heart
failure in 3.4%, and erectile dysfunction in 6.0%. In this study 2.8% of patients died of cardiovascular causes, 2.7% developed
diabetic foot, 2.4% had non-alcoholic fatty liver, 0.7% had amputation, 0.4% developed ophthalmoplegia, 0.2% had peripheral vascu-
lar disease, and 0.04% developed mucormycosis. The chronic complications which were more seen in those with diabetes more than
5 years were hypertension, peripheral neuropathy, ischemic heart disease, proteinuria, cereberovascular accident, heart failure, erectile
dysfunction, cardiovascular death, diabetic foot, amputation and peripheral vascular disease.

Conclusion: This study provided the baseline for chronic complications of diabetes in Iraq. Screening for early complications is
recommended.
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The complications of diabetes account for substantial
costs, with management of macrovascular disease
being the largest and earliest. If improving glycemic
control prevents complications, it will reduce these
costs.!

Cardiovascular disease which is common in type 2
diabetes includes coronary artery disease, stroke, peri-
pheral vascular disease, cardiomyopathy and cong-
estive heart failure.® It is estimated that 77% of
hospitalizations for chronic complications of diabetes
are attributable to cardiovascular disease® and 75%
of patients with type 2 diabetes die of macrovascu-
lar events, such as acute myocardial infarction and
stroke.?

In a mortality study of more than 3,000 patients,
4-year survival was 92% for patients with diabetes
duration =5 years, and 84% if diabetes duration
was =5 years.?

The cost of managing a patient with diabetes and
coexisting coronary heart disease and hypertension
over 3 years is 300% higher than for diabetes alone
(US $46,000 versus $14,000).*

The total number of people with diabetes is pro-
jected to rise from 171 million in 2,000 to 366 million
in 2,030,° with the greatest increase occurring in devel-
oping compared with developed countries.®

No data is available on the long term complica-
tions of diabetes in Iraq.

The aim of the study was to evaluate the prevalence
of chronic complications in type 2 diabetic patients in
Basrah (Southern Iraq).

Patients and Methods

This was a longitudinal descriptive study for patients
with diabetes registered in Al-Faiha Diabetes and
Endocrine Centre in Basrah (Southern Iraq) for the
period from April 2003 to end of February 2009. The
computer based data analysis was done in March
20009. It involved 4,926 type 2 diabetic patients. The
study included patients registered in the diabetes
center with at least 1 year of follow up.

Exclusion criteria were patients lost to follow up
for at least 6 months, patients with incomplete investi-
gations, those with diabetes less than 1 year, pregnant
patients, type 1 diabetes patients, those with echo-
cardiography suggestive of dilated cardiomyopathy,
patients who had causes of death other than cardio-
vascular death, and if the age was below 20 years.

Subjects reporting smoking at least one cigarette
per day during the previous 3 months before the
examination were classified as current smokers. Insulin
use was considered as those currently taking insulin
whether they take oral therapy with or not.

Subjects were weighed with light clothes and no
shoes, and body mass index (BMI) was calculated
based on the formula weight/height.?

Biochemical analyses

Total cholesterol, high-density lipoprotein-cholesterol
(HDL-c), and triglycerides (TG) were measured by the
enzymatic method (Human, Germany). Low-density
lipoprotein-cholesterol (LDL-c) was calculated accor-
ding to the Friedewald formula. Hemoglobin A1C
(HbAlc) was assayed using high performance liquid
chromatography (Bio-Rad VARIANT II).

Complications

A search for 16 complications in those patients includ-
ing hypertension, ischemic heart disease, heart failure,
cereberovascular accident, peripheral neuropathy,
erectile dysfunction, proteinuria (macroalbuminuria),
interdigital fungal infection, death, diabetic foot,
amputation, non-alcoholic fatty liver, tuberculosis,
ophthalmoplegia, peripheral vascular disease and
mucormycosis were done. Search for retinopathy and
microalbuminuria were not feasible in this study.

The blood pressure was recorded in the right
upper arm in the sitting position after five minutes
rest. Patients were categorized as being hyperten-
sive if they were receiving antihypertensive treat-
ment or if the systolic blood pressure was more than
140 mm Hg and/or diastolic blood pressure more than
90 mm Hg.

Ischemic heart disease was diagnosed if there was
history of myocardial infarction or angina based on
hospital records, angiography, percutanous coronary
intervention or coronary artery bypass graft history.
Heart failure was based on hospital or clinic records,
which were suggestive, or echocardiographic systolic
dysfunction.

Cereberovascular accident diagnosis was based
on hospital records or any neurological deficit
which lasted for more than 24 hours with suggestive
neuroimaging.

Peripheral neuropathy was considered if there was
persistent numbness, Paresthesia, with loss of a tuning
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fork tested sense of vibration, or failure to elicit knee
and/or ankle jerk reinforcement.

Erectile dysfunction has been defined as the inabi-
lity to achieve and/or to maintain an erection for a
sufficiently long period of time so as to permit satis-
factory sexual intercourse.

Proteinuria (macroalbuminuria) was considered for
persistent proteinuria by urinary dipstick with at least
3 readings in absence of infection.

Interdigital fungal infection (tinea pedis) was diag-
nosed based on history and clinical appearance of the
feet in addition to direct microscopy of a potassium
hydroxide (KOH) preparation for fungal hyphae.

Cardiovascular death was considered in those who
died suddenly, or died of acute coronary syndrome or
cereberovascular accidents.

Diabetic foot was considered as any past or pres-
ent history of diabetic foot (any full-thickness skin
lesion distal to the ankle excluding minor abrasions,
fissures or blisters and amputation (lower extremity)
considered if it was done for a diabetic foot at any
time. Non-alcoholic fatty liver diagnoses was based
on ultrasound findings (The definition of ultrasonic
fatty liver was based on a comparative assessment
of image brightness relative to the kidneys). Tubercu-
losis was considered for any site depending of medi-
cal records.

Ophthalmoplegia was considered for those with
old records or new features of 3rd, 4th or 6th cranial
nerve palsies if no other cause was found.

Peripheral vascular disease was considered to be
present if there was a definite history of intermittent
claudication or if one or more of the peripheral pulses
(dorsalis pedis or posterior tibial) were absent on
both feet. Mucormycosis diagnosis based on hospital
records.

Statistical analysis

Data were collected initially in a specialized data col-
lection form of Microsoft Access, then introduced into
Statistical Package for Social Sciences (SPSS) version
15.0 for Windows (SPSS 15.0, SPSS Inc., Chicago,
IL, USA) for analysis. Differences between the groups
(those with diabetes 5 years and below and the others)
were tested by Student’s t-test in the case of continu-
ous data and by Chi-square test or Fisher’s exact test
(low numbers) in case of categorical data. Logistic
regression analysis was performed to determine the

effect of duration of diabetes and age on complications.
P < 0.05 was considered significant.

Results

Basic characteristics of the patients are in Table 1.
Of 4,926 enrolled patients, the mean age was 55.0 £
13.1years(51.0% women). Smokers constituted 20.3%
and mean qualification was 4.8 + 5.6 years. The
mean BMI was 27.4 £ 5.6 (67.6% were overweight
or obese). Those with duration of diabetes more than
5 years were 50.6% and only 25.3% were on insulin.
The mean HbAlc was 9.3% * 2.0% with only 4.2%
achieving the target. The mean total cholesterol was
207.4 £ 42.9 mg/dl, TG 193.6 = mg/dl 99.1, HDL-c
46.4 + 13.1 mg/dl and LDL-c 77.3 £ 66.5 mg/dl.

The frequency of the 16 complications studied
were as follows: Hypertension was seen in 31.0%,
peripheral neuropathy in 13.8%, ischemic heart dis-
ease in 7.8%, proteinuria in 6.6%, cereberovascular
accident in 4.6%, interdigital fungal infection in
4.3%, heart failure in 3.4%, and erectile dysfunction
in 6.0%. In this study 2.8% died of cardiovascular
causes, 2.7% developed diabetic foot, 2.4% had non-
alcoholic fatty liver, 0.7% had amputation, 0.4%
developed ophthalmoplegia, 0.2% had peripheral vas-
cular disease, and 0.04% developed mucormycosis.

In Table 2, study of variables was done accord-
ing to duration of diabetes. Among those with diabe-
tes duration of more than 5 years, the mean age was
higher (57.0 + 12.6 year), with higher qualification
(5.4 £ 5.6 year). They are more likely to be over-
weight or obese (52.3%) and 70.5% of them were
insulin users with higher Hemoglobin A1C and TG.

The chronic complications seen in those with dia-
betes more than 5 years were hypertension, periph-
eral neuropathy, ischemic heart disease, proteinuria,
cerberovascular accident, heart failure, erectile dys-
function, death, diabetic foot, amputation and periph-
eral vascular disease.

Table 3, shows the influence of duration of diabetes
and age on complications. Duration of diabetes has
influence more on hypertension (OR, 1.929; 95% CI,
1.683 to 2.210 p < 0.0001), peripheral neuropathy
(OR, 1.774; 95% CI, 1.464 to 2.150 p < 0.0001),
diabetic foot (OR, 3.693; 95% CI, 2.103 to 6.483
p < 0.0001 ), death (OR,1.824; 95% CL,1.218 to 2.732
p = 0.004) and erectile dysfunction (OR, 1.471; 95%
CI, 1.009 to 2.144 p = 0.045). While age contributed
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Table 1. Baseline characteristics and complications of 4926 patients enrolled in this study.

Variables Number (%)
Age (years) Mean + SD 55.0+13.1
<50 1584 (32.2)
=50 3342 (67.8)
Gender Men 2413 (49.0)
Women 2513 (51.0)
Smoker 1001 (20.3)
Qualification (years) Mean + SD 48+56
*Insulin use 1248 (25.3)
BMI (kg/m?) Mean + SD 274+£56
<25 1594 (32.4)
=25 3332 (67.6)
Duration of diabetes (years) Mean + SD 7.7+6.7
1-5 years 2431 (49.4)
>5 years 2495 (50.6)
Hemoglobin A1C % Mean + SD 9.3+£20
<7% 205 (4.2)
Mean + SD in those on oral therapy 8.8+1.38
Mean + SD in those on insulin 10.3+1.9
Lipid profile Cholesterol (mg/dl) mean + SD 207.4+42.9
Triglyceride (mg/dl) mean £ SD 193.6 £ 99.1
HDL-c (mg/dl) mean + SD 46.4 +13.1
LDL-c (mg/dl) mean £ SD 77.3+£66.5
Complications Hypertension 1528 (31.0)
Peripheral neuropathy 681 (13.8)
Ischemic heart disease 383 (7.8)
Proteinuria 326 (6.6)
Cerebrovascular accident 229 (4.6)
Interdigital fungal infection 211 (4.3)
Heart failure 167 (3.4)
**Erectile dysfunction 146 (6.0)
Death 140 (2.8)
Diabetic foot 132 (2.7)
Non-alcoholic fatty liver 116 (2.4)
Tuberculosis 65 (1.3)
Amputation 33(0.7)
Ophthalmoplegia 21(0.4)
Peripheral vascular disease 11 (0.2)
Mucormycosis 2 (0.04)

*With or without oral therapy.
**For men.
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Table 2. Characteristics and complications distribution according to duration of diabetes.

Variables 1-5 year diabetes >5 year diabetes P value
number (%) number (%)
Age (years) Mean + SD 529+13.2 57.0+£12.6 <0.0001
<50 969 (61.2) 615 (38.8%) <0.0001
=50 1442 (43.1) 1900 (56.9)
Gender Men 1148 (47.6) 1265 (52.4) 0.015
Women 1283 (51.1) 1230 (48.9)
Smoker 521 (52.0) 480 (48.0) 0.056
Qualification (years) Mean +SD 54156 43+55 <0.0001
Insulin use 368 (29.5) 880 (70.5) <0.0001
BMI (kg/m?) Mean £ SD 27.3+£55 276157 0.076
<25 823 (51.6) 771 (48.4) 0.010
=25 1588 (47.7) 1744 (52.3)
Hemoglobin A1C %  Mean + SD 9.1+£1.9 95+£20 <0.0001
Lipid profile Cholesterol (mg/dl) 206.8 +38.3 207.8+46.4 0.776
Triglyceride (mg/dl) 183.5+87.6 200.1 +£105.3 0.022
HDL-c (mg/dl) 46.9+11.0 46.0£14.4 0.393
LDL-c (mg/dl) 125.1 £34.1 123.9+ 36.6 0.676
Complications Hypertension 579 (37.9) 949 (62.1) <0.0001
Peripheral neuropathy 205 (30.1) 476 (69.9) <0.0001
Ischemic heart disease 157 (41.0) 226 (59.0) 0.001
Proteinuria 140 (42.9) 186 (57.1) 0.019
Cerebrovascular accident 81 (35.4) 148 (64.6) <0.0001
Interdigital fungal infection 111 (52.6) 100 (47.4) 0.360
Heart failure 59 (35.3) 108 (64.7) <0.0001
*Erectile dysfunction 50 (4.3)* 96 (7.5) <0.0001
Death 38 (27.1) 102 (72.9) <0.0001
Diabetic foot 16 (12.1) 116 (87.9) <0.0001
Non-alcoholic fatty liver 67 (57.8) 49 (42.2) 0.074
Tuberculosis 24 (36.9) 41 (63.1) 0.046
Amputation 4(12.1) 29 (87.9) <0.0001
Ophthalmoplegia 8 (38.1) 13 (61.9) 0.383
Peripheral vascular disease 1(9.1) 10 (90.9) 0.012
Mucormycosis 0 (0.0%) 2 (100.0) 0.500

*For men.

more to hypertension (OR, 0.295; 95% CI, 0.252 to
0.346 p < 0.0001), ischemic heart disease (OR, 0.192;
95% CI, 0.128 to 0.289 p < 0.0001), cerebrovascular
accident (OR, 0.109; 95% CI, 0.053 to 0.223
p < 0.0001), heart failure (OR, 0.206; 95% CI, 0.103 to
0.413 p < 0.0001), peripheral neuropathy (OR, 0.727;

95% CI, 0.598 to 0.883 p = 0.001) and diabetic foot
(OR, 0.621; 95% CI, 0.388 to 0.994 p = 0.047).
In Table 4 comparisons between men and women

was made. There were higher mean ages for women
(56.0 £ 12.3 vs. 53.9 = 13.7). Men were more
likely to be smokers (81.4% vs. 18.6%) with higher
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Table 3. Logistic regression analysis showing the contribution of duration of diabetes and age to complications.

Complications Duration of diabetes Age

Odds ratio 95% confidence P value Odds ratio 95% confidence P value

interval interval

Hypertension 1.929 1.683-2.210 <0.0001 0.295 0.252-0.346 <0.0001
Peripheral neuropathy 1.774 1.464-2.150 <0.0001 0.727 0.598-0.883 0.001
Ischemic heart disease 0.975 0.770-1.235 0.835 0.192 0.128-0.289 <0.0001
Proteinuria 0.903 0.703-1.162 0.429 0.857 0.640-0.146 0.298
Cerebrovascular accident 1.027 0.762-1.383 0.862 0.109 0.053-0.223 <0.0001
Heart failure 1.182 0.825-1.692 0.362 0.206 0.103-0.413 <0.0001
Erectile dysfunction 1.471 1.009-2.144 0.045 1.526 1.058-2.202 0.024
Death 1.824 1.218-2.732 0.004 0.452 0.254-0.804 0.007
Diabetic foot 3.693 2.103-6.483 <0.0001 0.621 0.388-0.994 0.047
Tuberculosis 1.279 0.743-2.202 0.375 0.660 0.369-1.180 0.161
Amputation 3.102 0.985-9.768 0.053 0.561 0.200-1.574 0.272
Peripheral vascular disease  3.985 0.487-32.615 0.197 0.000 0.000 0.999

qualifications (7.0 = 5.7 vs. 2.8 = 4.6), but higher BMI
was found among women. Men had higher dura-
tion of diabetes, but women were more likely to use
insulin. There were no differences regarding HbA lc,
total cholesterol, HDL-c, and LDL-c, but men had
higher TG. As regards complications the following
complications were found more in women: hyperten-
sion, interdigital fungal infection and non-alcoholic
fatty liver, while peripheral neuropathy, ischemic
heart disease, heart failure, death, tuberculosis and
amputation were found more in men.

Discussion
This study started for the first time to delineate the
pattern of chronic complication of diabetes in Iraq.

Overweight or obese constituted 67.6% in this
study, which is not strange since worldwide, 90% of
individuals with type 2 diabetes are either overweight
or obese.’

Further more the study reported very high mean
HbAlc and only the minority achieved the target
of <7%. This was higher than mean HbAlc of 8.3 £
2.5 for diabetics in the United Arab Emirates.® World-
wide less than 40 percent of patients with diabetes
successfully achieve HbAlc level of less than 7%.°
One reason for this is the reluctance of patients and
physicians to start insulin therapy. Only 25.3% of

our patients were using insulin. Data from the UK
Prospective Diabetes Study suggest that 53% of
patients will require insulin after 6 years following
diagnosis and 75% of patients will need multiple
treatments after 9 years.!%!!

Hypertension was seen in 31.0% of patients. It
is estimated that the prevalence of hypertension in
type 2 diabetes ranges from 20% to 60%.> Hyperten-
sion was higher in our study compared to the 25%
reported by Famuyiwa'? but comparable to the 34%
by Al-Nozha in Saudi Arabia."® This figure will even
reach 96.7% for patients with diabetic nephropathy in
Saudi patients.'* In Iran hypertension was reported in
28.6% to 45.8% of diabetics."

Peripheral neuropathy was seen in 13.8% in this
study, while it was seen in 34.7% of diabetics in Al
Ain, United Arab Emirates,® in 13.7% to 35.9%, in
Saudi Arabia.'>!® and up to 66.8% among diabetic
nephropathy patients referred to the nephrology
clinic in Saudi Arabia.'* In Iran, diabetes-related neu-
ropathy was found among a wide range (33.3% to
71.5%)."°

Ischemic heart disease was reported in 7.8% of
the patients. Coronary heart disease was seen among
10.5% in Al Ain, United Arab Emirates,® up to 41.3%
in Saudi patients,'® in 25.2% of diabetics in the UK’
and 28.0% of diabetics in Iran."
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Table 4. Characteristics and complications according to gender.

Variables Men number (%) Women number (%) P value

Age (years) Mean + SD 53.9+13.7 56.0+12.3 <0.0001
<50 906 (57.2) 678 (42.8) <0.0001
=50 1507 (45.1) 1835 (54.9)

Smoker 815 (81.4) 186 (18.6) <0.0001

Qualification (years) Mean + SD 7.0+5.7 28+4.6 <0.0001

Insulin use 551 (44.2) 697 (55.8) <0.0001

BMI (kg/m?) Mean + SD 276+5.5 27.2+56 0.037
<25 738 (46.3) 856 (53.7) 0.010
=25 1675 (50.3) 1657 (49.7)

Duration Mean = SD 8.0+7.1 74+6.3 0.001
1-5 year 1139 (47.2) 1272 (52.8) 0.017
>5 1274 (50.7) 1241 (49.3)

Hemoglobin A1C % Mean + SD 9.3+20 9.3+1.9 0.897

Lipid profile Cholesterol (mg/dl) 207.8 +42.7 206.5+43.3 0.719
Triglyceride (mg/dl) 202.4 +107.8 1785+ 79.8 0.001
HDL-c (mg/dl) 459+ 149 472+93 0.184
LDL-c (mg/dl) 123.8 £ 35.1 125.8 + 36.0 0.522

Complications Hypertension 621 (40.6) 907 (59.4) <0.0001
Peripheral neuropathy 307 (45.1) 374 (54.9) 0.029
Ischemic heart disease 250 (65.3) 133 (34.7) <0.0001
Proteinuria 148 (45.4) 178 (54.6) 0.188
Cerebrovascular accident 128 (55.9) 101 (44.1) 0.036
Interdigital fungal infection 87 (41.2) 124 (58.8) 0.024
Heart failure 112 (67.1) 55 (32.9) <0.0001
Death 86 (61.4) 54 (38.6) 0.003
Diabetic foot 73 (55.3) 59 (44.7) 0.158
Non-alcoholic fatty liver 33 (28.4) 83 (71.6) <0.0001
Tuberculosis 40 (61.5) 25 (38.5) 0.046
Amputation 25 (75.8) 8 (24.2) 0.002
Ophthalmoplegia 8 (38.1) 13 (61.9) 0.384
Peripheral vascular disease 8 (72.7) 3 (27.3) 0.109
Mucormycosis 1 (50.0) 1 (50.0) 1.000

Proteinuria was seen in 6.6% in this study.
Macroalbuminuria was prevalent in 6.8% Egyptians,
12.8% of Saudis, 12.7% of Lebanese and 12%—23%
of Iranians.'>!®

Cereberovascular accident was reported in 4.6% in
this study. While it was seen in 9.4%-10.4% of Saudi

patients'>'*!® and in 9.6% of 10,709 diabetic patients
in the UK."

In this series, 2.7% developed diabetic foot and
0.7% had related lower extremity amputation. While in
Saudi patients diabetic foot was seen in 4.3%, ampu-
tation in 1.9% in one study'® and foot infections in
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10.4% and amputations in 5.1% in another." Diabetic
footwas seenin 13.5%, and amputationin 5.4% among
diabetic nephropathy patients referred to nephrology
clinic in Saudi Arabia.'* In Iran, diabetic foot ulcers
were reported to be 2%-4% with 0.7% amputation'
and complications relating to the diabetic foot were
seen in 18.1%, of diabetics in the UK.!”

Peripheral vascular disease was seen in 0.2% in
this study, while it was seen in 11.1% of diabetics
in the United Arab Emirates.® A very high figure
of peripheral vascular disease was seen in up to
65.7%, reported among diabetic nephropathy patients
referred to nephrology clinic in Saudi Arabia.'* This
discrepancy between our study and others is because
we were not using doppler study to assess the periph-
eral arterial disease and we used only symptomatic
patients.

Cardiovascular cause of death was reported in
2.8% in this sample of patients. Among 1,952 patients
seen in one institution in Saudi Arabia, 8.2% died.'®

Both the duration of diabetes and age contributed to
chronic complications of diabetes in this study. Indi-
vidual and multiple complication frequency increased
with both age and duration of diabetes and the bulk of
morbid complications are in the population with type 2
diabetes."”

Neuropathy was found more in women in the
study while the reverse was seen in Saudi patients.'®
In this study and that of Saudi patients, the mortality
was higher in men.

Limitations
Microalbuminuria and retinopathy were not exam-
ined. The death was based on centre records and not
from the community, so definitely the mortality is
underestimated.

Conclusion

This study provided the baseline for chronic compli-
cations of diabetes in Iraq. Of 4,926 diabetic patients
the commonest chronic complications were hyperten-
sion, peripheral neuropathy, ischemic heart disease,
proteinuria, and cereberovascular accident. Screening
for early complications is recommended.
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