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ABSTRACT
Background

Diabetes mellitus is a of metabolic disorder of carbohydrate metabolism in which glucose is under-utilized
producing hyperglycemia and changes in lipid profile.

Objectives

To find out prevalence of dyslipidemia among typel diabetic and relation of dyslipidemia with control of
diabetes mellitus and its duration.

Pateins and Methods

The study was done in a diabetic center from July to November 2013, in which 159 Typeldiabetic patients
participate, during the interviews a questionnaire was filled including demographic characteristics in addition
to laboratory investigation including fasting plasma glucose, glycosylated hemoglobin and lipid profile. SPSS
was used to measure means; Chi-square and logistic regression were used when indicated to be significant at
p-value < 0.05.

Results

One hundred fifty nine patients were involved in this study. Eighty three female, their age between 13-35
years, Glycosylated hemoglobin was <7% in 13(8.2%) of them and >7% in 146 (91.8%). Dyslipidemia present
in 89.9% of our patients. Significant relationship between glycosylated hemoglobin with only low density
lipoprotein (p= 0.03) and total cholesterol (p= 0.04). Also significant relation found in high triglyceride in
male (p= 0.01) with low high density lipoprotein in female (p=0.03) and between duration of DM and only
low density lipoprotein (p= 0.01). Significant association was found between all lipid profile except total
cholesterol and high body mass index.

Conclusion

High percentage of dyslipidemia found in current study associated with poor control of diabetes mellitus and
high body mass index. Obesity, gender, duration of diabetes. Diastolic blood pressure and occupation can be
used to predict some parameters of lipid profile
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INTRODUCTION

Diabetes mellitus (DM) refers to a group of common
metabolic disorders that share the phenotype of
hyperglycemia and many metabolic changes including
carbohydrate, lipid and protein metabolism. Some
dyslipidemia are primary, while others are secondary
to other disorders such as hypothyroidism, nephrotic
syndrome, diabetes mellitus, alcoholism, obesity,
pregnancy, steroid-therapy and estrogen therapy @ .

Dyslipidemia often give rise to ectopic lipid deposits in
the skin, tendons, blood vessels and eyes and are most
harmful when they deposit in the blood vessels leading
to atherosclerosis @.

Changes occurring in diabetic dyslipidemia include
quantitative and qualitative changes. Quantitative
changes include increase in very low density lipoprotein
(VLDL) and low density lipoprotein (LDL) levels and
decrease in high density lipoprotein (HDL) levels
due to increase in hepatic lipase activity. Qualitative
changes include increase amount of triglycerides (TG)
and low density lipoprotein (LDL), thus increasing risk
of heart diseases ©.

Diet and exercise are among the most common
environmental factors affecting lipid levels. However,
genetic determinants of several monogenic lipid-related
disorders have been clearly established @.

Dyslipidemia is a potent predictor of cardiovascular
morbidity and mortality in diabetic patients. The
systemic metabolic disturbances of diabetes, including
hyperglycemia and dyslipidemia, likely play a central
role in the pathogenesis of diabetes-associated
atherosclerosis through the generation of oxidative
stress. The effects of oxidative stress in diabetes on
both the vascular wall and lipoproteins in circulation
may promote atherogenesis ©.

Male gender and poor glycaemia are associated with
a potentially more atherogenic lipoprotein profile.
Conventional antihyperglycemic treatment frequently
normalizes the dyslipidemia in Type 1 Diabetes
Mellitus (T1DM), but often does not completely correct
that in Type 2 Diabetes Mellitus (T2 DM) ©.

Lifestyle modifications are the first intervention as
smoking cessation, diet low in saturated and transfats,
Optimal Waist Circumference. Optimal body mass
index (BMI) and daily moderate physical activity.
Treatment may be initiated at lower or higher lipid
levels if family history or other investigations indicate
elevated risk @
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Aim of current study is to find out the prevalence of
dyslipidemia among T1DM patients and to show the
effects of diabetes control and its duration on lipid
profile.

PATIENTS AND METHODS

A cross-sectional study was conducted on a sample of
159 participants enrolled in study registered in diabetic
center in Sulaimania, from July to November of 2013.
Measurements of blood pressure, height, weight and
waist circumference was done for the participants. A
blood sample was collected to estimate blood lipids
and glucose. The inclusion criteria were patients with
T1DM diagnosed at least one year ago and patients age
was <36 years who had been using insulin since the
diagnosis.

Exclusion criteria include patients receiving anti-lipid
therapy and pregnant women.

Approval of the study was obtained from the ethical
committee of Kurdistan board. The importance of the
study was explained to patients, where verbal consent
was obtained from each patient. A questionnaire
designed for the purpose of the study was filled
after interviewing with patients including socio-
demographic profile and associated risk factors.

Socio-economic level according to the ministry of
planning was defined as low, moderate, good, very good
®_ Measurements include weight and height to calculate
body mass index (BMI) (kg/m2). Hypertension was
defined as BP >140/80 mmHg according to American
diabetes association standard medical care for 2013 ©.

Laboratory data that indicate dyslipidemia include
Triglyceride (TG) levels > 150 mg/dl, HDL < 40 mg/
dl for men while for women <50mg/dl, LDL > 100 mg/
dl, TC level > 200 mg/dl, high atherogenic index as
Log TG/HDL of >0.11. Fasting plasma glucose: Good
control<126 mg/dl , Bad control >126 mg/dl, Poor

HbA ¢ levels of > 7% and good control referred to <7%
(10)

Data were coded, entered to Microsoft Excel sheet,
cleaned and analyzed using Statistical Package for
Social Science (SPSS) version 21.0. Data was described
by calculation of frequencies, percentages, mean (= SD).
Comparison between categorical variables was done
using Chi- square test. A p-value < 0.05 was considered
significant. Variables found to be statistically significant
with some of the lipid parameters were entered into
logistic regression model.
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RESULTS

One-hundred fifty nine cases of TIDM that came to
center were taken as study group. The demographic
characteristics of the patients as shown in Table (1) that
includes: the age group of patients mostly of the age
groups 20-29 years that represented 62 cases (39%),
83 (52.2%) were females. The residency of the patients
mostly from inside Suliamania city 94 (59.1%). Most
of patients had own house 124 (78%). Regarding the
educational levels of the patients mostly secondary
levels 84 (52.8%), regarding occupation of patient,
majority were students 53 (33.3%), Regarding to
income of the patients, most of them were moderate
income 124(78%). Most of patients had normal BMI
93 (58.5%). Majority 154 (96.9%) had high systolic

blood pressure and 22 (13.8%) had high diastolic
blood pressure while 97 (61%) had family history of
DM, Only 44 (27.7%) patients had family history of
dyslipidemia, The duration of diabetic, 55 (34.6%)
patients were between 5-10 years, Fasting plasma
glucose levels above recommended value was found
in 82.4%. Among them 91.8% had poor control with
HbAlc > 7%. The prevalence of dyslipidemia in TIDM
was 89.94% and only 10.06% had normal lipid profile
as shown in figure (1). Table (2) shows lipid parameters
in TIDM. In 159, 49.7% had high TC with mean 201.2
mg/dl, LDL was high in 66% with mean 124.94 mg/dl,
HDL was low in 56% with mean 44.07 mg/dl, TG was
high in 40.9% with mean 170.23 mg/dl. VLDL high in
21.4% and the mean 34.04 mg/dl. Atherogenic index
was high risk in 93.7%.

Table 1. Socio-demographic characteristics of the samples

Variables No. Variables No. %
Age(years) 13-19 43 BMI 18.5-24.9 93 58.5
20-29 62 25 - 29.9 33 20.8
30-35 54 = 30 15 9.4
Gender Waist circumference(cm)
Female 83 52.2 Female <88, male <102 151 95
Male 76 47.8
Residency Systolic blood pressure
Inside Sulaimani city 94 59.1 (mmHg) >140 154 96.9
Diastolic blood
House Own house 124 pressure(mmHg) >80 137 86.2
Educational levels Family history of DM
Secondary School 84 52.8 Yes 97 61
Occupations Family history of No 115 72.3
Housewife 53 33.3 dyslipidemia Yes 44 27.7
Fasting plasma glucose
Income/person/year($)
Moderate 124 (mg/di) =126 131 82.4
Duration of DM/years HbA1lc
5-10 55 34.6 Poor control = 7 146 91.8
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dyslipidemia
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Figure 1. Prevalence of dyslipidemia in typeiDM

Table 2. Prevalence of lipid parameter in type 1 DM.

Lipid parameters (mg/dl) No. % Means+SD
Total cholesterol (TC)
< 200 80 50.3
> 200 79 297 201.19+53.73
LDL-cholesterol
< 100 54 34
> 100 105 66 124.94+47.12
HDL-cholesterol
For male < 40, female<50 89 56
For male = 40 ,female=50 70 44 44.07+14.86
Triglyceride (TG)
< 150 94 59.1
> 150 65 40.9 170.23+158
VLDL-cholesterol
< 40 125 78.6
> 40 34 21.4 34.04+31.74
Atherogenic Index Plasma (AIP)
Low risk < 0.11 10 6.3
High risk = 0.11 149 93.7 0.530.35
Total 159 100

Relation of HbAlc with only TC & LDL were
statistically significant ( P<0.05) .The lipid parameters
and BMI of the patients were significant for all lipid
parameters except for TC (P>0.05) as shown in Table
(3). Male had statistically higher level of TG than
female and lower HDL in female than male (P<0.05),
Duration of DM shows statistically significant (P=0.01)
for only LDL as shown in Table (4).
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Logistic regression analysis shows that LDL had
significant relation with duration of diabetes (5-10) years
(OR=3.713, P=0.008), poor control of DM (OR=5.224
, P=0.011) while TC shows significant association
with housewife occupation (OR=2.857,p=0.015),high
diastolic blood pressure (OR=7.87,P=0.003) and poor
control of DM(OR=3.98,p=0.05) .
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Table 3. Relation of lipid parameters with HbA1c and BMI in Type1 DM.

HbA1c BMI
Lipid t dl -val P-val
ipid parameters(mg/dI) <7% 79 PVAY® 484 18.5-24.9 =225 value
N (%) N (%) N (%) N (%) N (%)
Total Cholesterol
<200 130((2736'19)) 70(47.9) 0.04 171((36813)1 51(54.8) 18(37.5) 0.09
= 200 : 76(52.1) ' ' 42(45.2) 30(62.5) '
LDL-C
<100 8(61.5) 46(31.5) 0.03 8(44.4) 38(40.9) 8(16.7) 0.01
=100 5(38.5) 100(68.5 : 10(55.6) 55(59.1)  40(83.3) :
HDL-C
male<40, female<50 9(69.2) 80(54.7) 031 5(27.8) 45(48.4) 39(81.3)  _ 901
male=40, female=50 4(30.7) 66(45.2) : 13(72.2) 48(51.6) 9(18.7) :
Triglyceride (TG)
<150 8(61.5) 86(58.9) 0.5 13(72.2) 65(69.9) 16(33.3) <0.001
= 150 5(38.5) 60(41.1) : 5(27.8) 28(30.1)  32(66.7) :
VLDL-C
<40 10(76.9)  115(78.8 0.5 15(83.3) 80(86) 30(62.5) .
=40 3(23.1) 31(21.2) : 3(16.7) 13(14) 18(37.5) .
(AIP)
Low risk <0.11 1(7.7) 9(6.2) 0s 3(16.7) 7(7.5) 0(0) 0.03
High risk =0.11 12(92.3)  137(93.8 : 15(83.3) 86(92.2) 48(100) :
Total 13(100)  146(100) 18(100) 93(100) 48(100)
Table 4.Relation of lipid parameters with gender and duration of Diabetes in Type1 DM.
Gender Duration of DM/y
Lipid parameters(mg/di -value P-value
pidp (mg/dl) Female Male P <5 5-10 =10
N (%) N (%) N (%) N (%) N (%)
Total Cholesterol
<200 39(47) 41(53.9) 0.34 32(62.7) 25(47.2) 23(41.8) 0.08
=200 44(53) 35(46.1) : 19(37.3) 28(52.8) 32(58.2) .
LDL-C
<100 27(32.5)  27(35.5) 06 23(45.1) 20(37.7) 11(20) 0.01
=100 56(67.5)  49(64.5) ' 28(54.9)  33(62.3) 44(80) :
HDL-C
male<40, female <50 53(63.9)  36(47.4) 0.03 24(47.1) 30(56.6) 35(63.6) 0.2
male=40, female =50 30(36.1)  40(52.6) . 27(52.9) 23(43.4) 20(36.4) :
Triglyceride (TG)
<150 = 57(68.7)  37(48.7) 0.01 29(56.9) 30(56.6) 35(63.6) 0.6
150 26(31.3)  39(51.3) : 22(43.1) 23(43.4) 20(36.4) :
VLDL-C
<40 69(83.1)  56(73.7) 0.1 38(74.5) 41(77.4) 46(83.6) 0.4
=40 14(16.9)  20(26.3) : 13(25.5) 12(22.6) 9(16.4) :
(AIP)
Low risk <0.11 7(8.4) 3(3.9) 0.34 3(6) 4(7.5) 3(5.5) 0.8
High risk =0.11 76(91.6)  73(90.1) . 48(94) 49(92.5) 52(94.5) :
Total 83(100) 76(100) 51(100) 53(100) 55(100)
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Table 5. Logistics regression analysis between low density lipoprotein (LDL) and total cholesterol
(TC) as dependent variables with several independent variables.

95% C.I. for OR

Variables B p-value OR
Lower Upper

LDL
BMI .030

Underweight 1

Normal weight -.548 .354 .578 .181 1.843

Over-weight & Obese 731 .299 2.077 .523 8.248
Duration of DM (years) .022

< 5 years 1

5 - 10 years 1.312 .008 3.713 1.409 9.785

> 10 years .255 .572 1.291 .533 3.128
No drug history 1.627 .072 5.087 .864 29.958
High DBP (=80) 1.010 .142 2.746 712 10.588
HbA1c (poor control) 1.653 .011 5.224 1.450 18.829
Constant -2.816 .015 .060
Total Cholesterol (TC)
Occupation .063

Student 1

Governmental .541 .380 1.717 .514 5.742

Non-governmental .015 973 1.016 412 2.501

Housewife 1.050 .015 2.857 1.223 6.674
High DBP (=80) 2.063 .003 7.870 2.057 30.104
HbA1lc(poor control) 1.383 .053 3.987 .984 16.149
Constant -1.903 .010 .149

DISCUSSION A low level of HDL was found in TIDM patients due

In our study, 82.4% of sample, the FPG values of the
patients was >126 mg/dl well above the ADA criteria,
similar result seen in study done by Rodrigues TC et
al in 2010 in Brazil ®V, Al-Naama LM et al in 2009 in
Bahrain !? and study by Wadwa R et al ¥, Higher
percentage (91.8%) of poor control HbAlc > 7 has been
found in TIDM in current study consistent to Masram
SW et al in 2012 in India ™, while inconsistent to study
done by Idzior-Walus B in 2001 19,

In our study dyslipidemia was 89.94%, same result
was found in Nigeria ® while lower prevalence (58%)
reported from study in Pakistan . This variation
in prevalence may be due to differences in BMI and
possibly genetic variation. High serum TC level among
diabetic patients has been observed in the present study
which is similar to finding in study by gylling H et al

(18)
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to decreased rate of HDL turnover because of insulin
deficiency . We found a high serum TG concentration
among T1DM patients, although the difference was
significant for males. It has been observed that patients
with T1 DM who receive no treatment or inadequately
treatment have higher serum TG levels. It is observed
that the relation of LDL and TC with glycated
hemoglobin is statistically significant (P<0.05) while
no significant relation between HDL, TG & VLDL with
HbAlc were observed. Comparing our result to other
studies, it was inconsistent to study done by Masraw
SW et al 2012 in India™ . In USA poor HbAlc found to
be associated with high concentration of TC, LDL and
TG, but not HDL®%2) also study done by Maahs DM
2010 @Y, Same finding in study in Pakistan 7, however
no significant association reported in 2000 in Spain®? ,
Female patients in present study with IDDM were more
than male .which is consistent to study done in USA @ ,
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and in Gaborone in 2006 ¥ while inconsistent to study
in UK in 2001¢'» and in Pakistan!”. Atherogenic index
was higher in female in our study, this may be attributed
to poorer diabetes control in female than in male and
this may endanger them for cardiovascular diseases
in adulthood as the protectiveness of cardiovascular
disease in premenopausal women may be endangered
in TIDM @9,

TG levels were found to be much raised among diabetic
male, while LDL &TC were more in female than male
as shown in other studies (729,

In study of Perez A et al in 2000 in Spain®? reported the
effect of diabetes on lipid abnormality more in female
patients than male. In study of Idzior-Walus in UK
shows high TC in female patients, while TG and low
HDL more in male patient, with no gender differences
in LDL .

Dyslipidemia mostly occur in BMI>25(p<0.05), except
for total cholesterol (P=0.09) ,Inconsistent to study
in Gaborone ¥, Hamad et al in Pakistan @® where
dyslipidemia occur in normal BMI and as obesity
in current study is more prevalent in female patients
as compared with their male counterpart which is
consistent with the study done by AL-Janabi in Iraq
@7 In current study there was no significant relation
of duration of DM and dyslipidemia except for LDL
(P=0.01), Same finding find in study by Ladeia et al in
Brazil(?®,

In conclusions, our study shows high prevalence of
dyslipidemia more common when the duration of DM
between 5-10 years. Normal BMI and poor control DM
(HbA1c>7). Significant relation found between HbAlc
and LDL and TC and between TG in male and lower
HDL in female, also significant relation between all
lipid profile except TC and high BMI. The optimal care
of diabetic patients should include periodic screening
for lipid profile in addition to initiate aggressive
lifestyle changes such as weight reduction and physical
exercise beside good glycemic control.
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