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Abstract: Background: Type 1 diabetes mellitus (T1DM) is a group of metabolic diseases characterized by hyperglycemia
resulting from autoimmune destructions of β cells lead to lack or sever reduction in insulin secretion. Coronary heart disease
(CHD) is more prevalent among DM patients than other population. Higher risk of CHD is seen in DM patients who are
smokers, have lipid abnormalities, obese, and hypertension. Objective: The overall aim of this study is to evaluate serum lipid
profiles of patients with T1DM in comparison with age matched controls in Gaza Strip, Palestine. Materials and Methods: This
study was a case control started in Jan, 2014 and finished in Sept, 2014. A total of 50 T1DM patients as a cases group and 100
age-matched healthy individuals as a controls group, aged between 3-18 years. Personal & demographic data, and clinical data
situation of the study population were taken by interview questionnaire. Anthropometric and biochemical evaluation were
carried out. Collected data and biochemical analysis were analyzed using SPSS version 18. Results: There was no statistically
differences among the study subjects with respect to age (P=0.729). Regarding to gender, there was a statistically difference
among the study subjects with respect to gender (P=0.014). Concerning the body mass index (BMI), the results reported that
there was no statistically difference among the study subjects with respect to BMI (P=0.146). Regarding lipid profiles, this
research found that the percentage of high serum triglycerides (TGs) levels was significantly higher among diabetic patients
than in controls (p=0.001), However both of them have normal TGs levels, generally. Moreover, despite of both of T1DM and
controls in generally, have a normal levels of serum total cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), and
low-density lipoprotein cholesterol (LDL-C), there were no statistically significant differences among both of them according
to these biochemical parameters (p>0.05). On the other hand, there was no relationship between the lipid profiles in T1DM
patients and the gender, family history and duration of DM, and BMI, except that, elevation of TGs levels was significantly
higher in diabetic males as compared to diabetic females (p=0.011). Conclusions: T1DM patients group and control group were
appeared with little or no progressing towards the emergence atherosclerosis and coronary risk factors; because, mostly, they
were having normal serum TC, LDL-C &, TGs with low or normal BMI.
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1. Introduction
Diabetes mellitus (DM) is a metabolic disorder
characterized by hyperglycemia with disturbances of
carbohydrate, fat and protein metabolism resulting from
defects in insulin secretion, insulin action, or both [1]. The
two major forms of diabetes mellitus are type 1 diabetes
mellitus (T1DM); resulting from autoimmune destructions of

β cells lead to lack or sever reduction in insulin secretion and
type 2 diabetes mellitus (T2DM); resulting from both relative
deficiency of insulin and insulin resistance [2]. T1DM and
T2DM differ in their clinical presentation as well as their
etiology. T1DM patients are usually younger and thinner than
T2DM patients. T1DM present with acute symptoms, while
T2DM develops more slowly over time. T1DM patients are
more prone to develop ketoacidosis than T2DM patients [3].
The most major risk factors for diabetes mellitus are
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overweight and obesity, Most of T2DM patients were found
to be obese [4]. Sedentary lifestyle, poor diet, increased late
age, and family history are from the other risk factors [5].
DM may present with symptoms such as thirst, polyuria,
polyphagia, polydipsia, blurring of vision, and weight loss
[1]. The prevalence of DM disease in Palestine (Gaza Strip
and West Bank) is about 9%; 91.7% of them above of 35
years of age, whereas 8.3% of them under 35 years of age
(MOH, 2011). DM was the Fourth (8.6%) leading cause of
death in Palestine [6].
Lipid and Lipoprotein Profiles (commonly called Lipid
Profiles only) are blood test that are used to measure serum
total cholesterol (TC), low-density lipoprotein cholesterol
(LDL-C), high-density lipoprotein cholesterol (HDL-C) and
Triglycerides (TGs) [7]. Data obtained from a Lipid Profiles
can assist the physician in recommending lifestyle changes to
bring the levels back in to acceptable range and thus decrease
the changes heart attacks and strokes.
According to ADA, TC of 240 mg/dl or above and TGs of
500 mg/dl or above are at higher risk of heart disease.
Elevation of LDL-c level (190 mg/dl or more) leads to
increase risk of CHD, stroke, and high blood pressure.
Conversely, Having elevate HDL-c level (60 mg/dl or more)
does not pose a health risk, since they actually prevent some
of disease caused by elevation of LDL-c level. Lipid profiles
are used for diagnosis of coronary heart diseases (CHD) and
other diseases [7]. Cardiovascular diseases were the main
(22.4%) leading cause of death in Palestine in 2011 [6].
Diabetes millets is the most common endocrine-metabolic
disease in children [8]. Hyperlipidemia has been incriminated
as a risk factor in atherosclerosis, CHD and DM [9].
Diabetic patients with hyperlipidemia frequently develop
atherosclerosis which is an important cause of morbidity and
mortality. Unfortunately, no study has been reported to
estimate the lipid profiles levels among the different types of
DM as compared to controls in Palestine. Therefore, this
study aims to compared the lipid profiles levels among
patients with T1DM and control in Gaza strip to show their
predisposition to emergence atherosclerosis and CHD.

patients. Every subject in the study was given the consent
form of the study. This form was included the purpose of the
research, confidentiality of information, and so on.
Interviewer read for each subject. In addition, All study
participants was received the report of the results of their
biochemical examinations after the end of the study.

2. Methodology

2.3. Data Analysis

2.1. Study Population, Sample Size and Sampling

Data obtained were analyzed using Statistical Package of
Social Sciences (SPSS) system (Version 18.0). Descriptive
statistics (Frequencies and cross tabulation), Chi-Square test,
T-Test were applied. A significant result means that the Pvalue for the hypothesis tests was less than 0.05. The
confidence intervals (CI) was reported as 95%.

The study population was comprised of 50 T1DM patients
as a case group and 100 age-matched healthy individuals as a
control group, aged between 3-18 years. The subjects of this
study were taken from Haifa Association for Children with
Diabetes in addition to Diabetology Services Unit in the
Palestinian Medical Relief Society, Gaza governorate [10].
Convenience sampling techniques were used to select the
study DM patients who are attending to the clinic. The
sample size of the study was calculated by using the Epi-Info
program version 17 at population size = 1700000, 95.0%
confidence interval, 2.0% confidence limit and 0.75%
expected prevalence of T1DM based on previous studies that
carried out in Palestine [11]. The sample size was 80 T1DM

2.2. Tools of the Study
2.2.1. Questionnaire Interview
A meeting interview was used for filling in a
questionnaire. The questionnaire was consisted of four
issues: personal data (name, age, sex, education status and so
on…), clinical data (family history of diabetes, diabetes
duration, type of hypoglycemic drugs and so on…),
anthropometric indices (Height (m), Weight (Kg) and Body
mass index (BMI)).
2.2.2. Anthropometric Measurements
The researcher was measured the body weight by using
professional weighing scale (SECA type) in Kilogram, and
height in centimeter by using stadiometer (SECA type), and
the BMI was calculated by dividing the weight (in kg) by the
square of height (in m). BMI is classified according to WHO
classification [12].
2.2.3. Blood Sampling, Processing and Biochemical
Analysis
About 4 ml of fasting (14-16 hours) venous blood sample
was collected from each subject in a plain tube (without
anticoagulation) and samples were allowed to clot and the
serum was centrifuged at room temperature by Fuhua 80-1
centrifuge, China at 4000 round/minute for 10 minutes.
Serum was stored at -18°C until analyzed. Serum was used to
determine FBG, TC, TGs and HDL-C levels. FBG, TC, TG
and HDL-C were measured by spectrophotomer (Stat Fax1904 Plus, USA) using ElITech clinical kit, France [13] in
the clinical chemistry laboratory of University College of
Science and Technology-Khanyounis, whereas LDL-C was
calculated using Friedewald formula: [LDL-C = TC – (HDLC) – TG/5(mg/dl)] [14].

3. Results
3.1. Personal Characteristics of the Study Groups
The finding showed that the mean ± standard deviation
(SD) of age among the diabetic group was 11.16±4.0 years
whereas, the mean ± SD of age was 11.55±3.6 among control
group. However, the T-Test statistical analysis showed that
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there is no statistically significant difference between the
study subjects with respect to mean ± SD of age in years
(P=0.404). By using of Chi-Square Test; there were no
statistically differences among the study subjects with respect

to age and education level (P=0.729 & 0.284 respectively)
(table 1). Regarding the gender, there was a statistically
difference among the study subjects with respect to gender
(P=0.014) (table 1).

Table 1. Personal characteristics of the study groups.
Variables
Age
3-11 (years)
12-19 (years)
Gender
Male
Female
Level of education
Illiterate
Primary
Preparatory
Secondary

T1DM group
Frequency (No.=50)

Percentage (%)

Control group
Frequency (No.=100)

Percentage (%)

26
24

52.0%
48.0%

49
51

49.0%
51.0%

0.729

27
23

54.0%
46.0%

74
26

74.0%
26.0%

0.014*

7
17
17
9

14.0%
34.0%
34.0%
18.0%

6
45
35
14

6.0%
45.0%
35.0%
14.0%

0.284

P-Value

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant

3.2. Comparative Distribution of the Various Variables
Among the Study Groups
Table 2 reveals the percent comparative distribution of the
BMI, FBG and lipid profiles among the study subjects. The
results of the present study indicated that only 4.0% of control
group was obese, whereas 50.0% of diabetic group Vs. 59.0%
of control group had ideal weight (p=0.146) (table 2).
Concerning to FBG; table 2 indicates that the majority of
patients (82.0%) in diabetic group have high FBG levels (126
mg/dl or more) in contrast to control group in which all
individuals have normal FBG levels (less than 110 mg/dl)
(p=0.192).
Regarding to lipid profiles in particular TC, table 2 also
shows that most of the diabetic group individuals (98.0%)
Vs. most of the control group individuals (98.0%) have
normal TC levels (less than 200 mg/dl) (p=0.156). In
addition, most of the diabetic group individuals (80.0%) Vs.

most of the control group individuals (96.0%) have normal
TG levels (less than 150 mg/dl) (p=0.001) (table 2).
Further to the above, Optimal LDL-C (100-129 mg/dl) and
medium HDL-C (40-59 mg/dl) were found in 14.0% & 2.0%
respectively of the diabetic group individuals Vs. 27.0% and
1.0% respectively of the control group individuals (p=0.230
& 0.615 respectively) (table 2).
Moreover, according to the clinical data that was found in
recording files of DM patients in Haifa Association for
Children with Diabetes in addition to Palestinian Medical
Relief Society, Glycated Hemoglobin (HbA1c) levels were
normal (HbA1c<6.0%) for all individuals of diabetic group.
In summary, there were no statistically significant
differences among the study subjects according to BMI, TC,
HDL-C, and LDL-C (p>0.05). In contrast the statistically
significant relation is found among the study subjects
according to TGs levels (p=0.001) (table 2).

Table 2. Comparative distribution of the various variables among the study groups.
Variables
Body Mass Index
Underweight
Normal weight
Overweight
Fasting blood glucose (mg/dL)
Less than 110
110-126
126 or more
Total cholesterol (mg/dL)
Less than 200
200-239
240 or more
LDL-C (mg/dL)
Less than 100
100-129
130-159
160 or more

T1DM group
Frequency (No.=100)

Percentage (%)

Control group
Frequency (No.=100)

Percentage (%)

25
25
0

50.0%
50.0%
0.0%

37
59
4

37.0%
59.0%
4.0%

0.146

8
1
41

16.0%
2.0%
82.0%

100
0
0

100.0%
0.0%
0.0%

0.000**

49
1
0

98.0%
2.0%
0.0%

98
2
0

98.0%
2.0%
0.0%

0.156

40
7
2
1

80.0%
14.0%
4.0%
2.0%

65
27
7
1

65%
27%
7%
1%

0.230

P-Value
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Variables
HDL-C (mg/dL)
Less than 40
40-59
60 or more
Triglycerides (mg/dL)
Less than 150
150-199
200 or more
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T1DM group
Frequency (No.=100)

Percentage (%)

Control group
Frequency (No.=100)

Percentage (%)

49
1
0

89.0%
2.0%
0.0%

99
1
0

99.0%
1.0%
0.0%

0.615

40
8
2

80.0%
16.0%
4.0%

96
4
0

96.0%
4.0%
0.0%

0.001*

P-Value

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant

3.3. Relation of Lipid Profiles of T1DM Patients with Independent Variables That Suspected to Be Related
As shown in table 3 which is illustrates the relation between lipid profiles and gender among diabetic group; there was a
statistically significant relation between TG levels and gender (p=0.011). In contrast, there were no statistically relation
between TC, LDL-C &, HDL-C and gender among diabetic group individuals (p>0.05). Table 4 reveals the relation between
lipid profiles and family history of diabetes among diabetic group individuals. thus, there were no statistically significant
relation between lipid profiles and family history of diabetes among diabetic group individuals (p>0.05).
Table 3. Relation of lipid profiles of patients with gender.
Variables

Gender
Male (%)

Female (%)

26
(52.0%)
1
(2.0%)

Total (%)

P-Value

23
(46.0%)
0
(0.0%)

49
(98.0%)
1
(2.0%)

0.351

22
(44.0%)
5
(10.0%)

18
(36%)
5
(10.0%)

40
(80.0%)
10
(20.0%)

0.777

26
(52.0%)
1
(2.0%)

23
(46.0%)
0
(0%)

49
(98.0%)
1
(2.0%)

0.351

18
(36.0%)
9
(18.0%)
27
(54.0%)

22
(44.0%)
1
(2.0%%)
23
(46.0%)

40
(80.0%)
10
(20.0%)
50
(100.0%)

Total cholesterol (mg/dL)
Less than 200
200 or more
LDL-C (mg/dL)
Less than 100
100 or more
HDL-C (mg/dL)
Less than 40
40 or more
Triglycerides (mg/dL)
Less than 150
150 or more
Total (%)

0.011*

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant
Table 4. Relation of lipid profiles of patients with family history of diabetes.
Variables

Family history of diabetes
Less than 2 years

3 years or more

43
(86.0%)
1
(2.0%)
34
(68.0%)
10
(20.0%)

Total (%)

P-Value

6
(12.0%)
0
(0.0%)

49
(98.0%)
1
(2.0%)

0.709

6
(12.0%)
0
(0.0%)

40
(80.0%)
10
(20.0%)

0.192

Total cholesterol (mg/dL)
Less than 200
200 or more
LDL-C (mg/dL)
Less than 100
100 or more
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Variables

Family history of diabetes
Less than 2 years

3 years or more

43
(86.0%)
1
(2.0%)
34
(68.0%)
10
(20.0%)
44
(88.0%)

Total (%)

P-Value

6
(12.0%)
0
(0.0%)

49
(98.0%)
1
(2.0%)

0.709

6
(12.0%)
0
(0.0%)
6
(12.0%)

40
(80.0%)
10
(20.0%)
50
(100.0%)

HDL-C (mg/dL)
Less than 40
40 or more
Triglycerides (mg/dL)
Less than 150
150 or more
Total (%)

0.192

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant

Table 5 demonstrates the relation between lipid profiles and duration of diabetes mellitus (in years) among diabetic group
individuals. Thus, there were no statistically significant relation between lipid profiles and duration of diabetes mellitus (in
years) among diabetic group individuals (p>0.05).
Table 5. Relation of lipid profiles of patients with duration of diabetes mellitus (in years).
Variables

DM Duration
Less than 2 years

3 years or more

24
(48.0%)
0
(0.0%)

Total (%)

P-Value

25
(50.0%)
1
(2.0%)

49
(98.0%)
1
(2.0%)

0.332

20
(40.0%)
4
(8.0%)

20
(40.0%)
6
(12.0%)

40
(80.0%)
10
(20.0%)

0.571

24
(48.0%)
0
(0.0%)

25
(50.0%)
2
(2.0%)

49
(98.0%)
1
(2.0%)

0.332

21
(42.0%)
3
(6.0%)
24
(48.0%)

19
(38.0%)
7
(14.0%)
26
(52.0%)

40
(80.0%)
10
(20.0%)
50
(100.0%)

Total cholesterol (mg/dL)
Less than 200
200 or more
LDL-C (mg/dL)
Less than 100
100 or more
HDL-C (mg/dL)
Less than 40
40 or more
Triglycerides (mg/dL)
Less than 150
150 or more
Total (%)

0.203

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant

Table 6 describes the relation between lipid profiles and BMI among diabetic group individuals. However, there were no
statistically significant relation between lipid profiles and BMI among diabetic group individuals (p>0.05).
Table 6. Relation of lipid profiles of patients with BMI.
Variables

BMI Groped
Underweight

Normal weight

25
(50.0%)
0
(0.0%)
19
(38.0%)
6
(12.0%)

Total (%)

P-Value

24
(48.0%)
1
(2.0%)

49
(98.0%)
1
(2.0%)

0.312

21
(42.0%)
4
(8.0%)

40
(80.0%)
10
(20.0%)

0.480

Total cholesterol (mg/dL)
Less than 200
200 or more
LDL-C (mg/dL)
Less than 100
100 or more
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Variables

BMI Groped
Underweight

Normal weight

24
(48.0%)
1
(20.0%)
21
(42.0%)
4
(8.0%)
25
(50.0%)
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Total (%)

P-Value

25
(50.0%)
0
(0.0%)

49
(98.0%)
1
(2.0%)

0.312

19
(38.0%)
6
(12.0%)
25
(50.0%)

40
(80.0%)
10
(20.0%)
50
(100.0%)

HDL-C (mg/dL)
Less than 40
40 or more
Triglycerides (mg/dL)
Less than 150
150 or more
Total (%)

0.480

P < 0.05: Significant, * Statistically significant, ** Highly statistically significant

4. Discussion

4.2. Lipid Profiles Among the Study Subjects

There are some factors involved in increasing the risk of
CHD like DM, hypertension, smoking, physical inactivity
(sedentary PA), obesity and, serum lipid profiles levels. CHD
risk factors modification like reduction of blood pressure,
blood cholesterol level, and cigarette smoking decreases the
incidence of death associated with it [15]. Therefore, the
present work is the first to evaluate serum lipid profiles and
other CHD risk factors of patients with T1DM in comparison
with controls in Gaza Strip to show their predisposition to
emergence CHD. Patients with Diabetes mellitus can have
many lipid abnormalities, including elevated levels of total
serum cholesterol, serum TGs, LDL-C, VLDL-C and low
level of HDL-C especially if the blood sugar uncontrolled.
These patients have a preponderance of abnormalities in the
composition of LDL-C, which increase atherogenicity even if
the absolute concentration of LDL-C is not significantly
increased. The combination of elevated levels of LDL-C
particles and high triglyceride levels represents a lethal
cholesterol abnormality [16].

In this study we found that the percentage of high serum
TGs was significantly higher among diabetic patients than
in controls (p=0.001), although both of them have normal
TGs levels generally (less than 150 mg/dl). This is
concordance with other studies conducted elsewhere and
reported a statistically elevated for TGs levels among
T1DM patients as compared to control like Khalil et al.
(2006) in Amman-Jordan [16], Al-Naama et al. (2002) in
Basrah–Iraq [19], and Erciyas et al. (2004) in AmsterdamNetherlands [20]. Regarding to TC, the present study also
shows that most of the diabetic group individuals (98.0%)
Vs. most of the control group individuals (98.0%) have
normal TC levels (p=0.156). Further to the above, Optimal
LDL-C and medium HDL-C were found in 14.0% & 2.0%
respectively of the diabetic group individuals Vs. 27.0%
and 1.0% respectively of the control group individuals
(p=0.230 & 0.615 respectively). A summary of the above,
there were no statistically significant differences among
T1DM patients as compared to controls according to the
TC, HDL-C, and LDL-C levels (p>0.05). However, this
results was not in agreement with the other studies which
reported a significant elevated in serum TC, LDL-C and
VLDL-C ratio among T1DM patients comparing to controls
[19, 20].
But in contrast to the above, Imani et al. in Isfahan-Iran
reported a significant decrease in serum TC, LDL-C in
diabetic patients as compared to control, and this difference
could be due to tight nutritional control in diabetic group -as
the authors attributed in the study- [21]. The results of our
study are not in agreement with the belief that the level of the
HDL-C is normal or increased in type 1 DM [22].

4.1. Personal Characteristics of the Study Groups
In the present study 26 (52.0%) of the patients were 3-11
years of age whereas 24 (48.0%) of them were in between
12-19 years of age, this could be explained that generally, the
incidence of T1DM is age-dependent with a range of fewer
than 1 per 1000 at age 5 years to approximately 3 per 1000 at
age 16 years, Incidence increases with age and peaks in early
to middle puberty [17]. but T1DM can occur at any age [18].
Regarding to gender, the results of the present findings found
that 27 (54.0%) of patients were males and 23 (46.0%) were
females; this could be explained that male and female
subjects are approximately affected [17]. Concerning the
BMI, the results of the current study reported that half of
patients (50.0%) were underweight and the other half were
normal weight in comparison with the results of the control
where 37 (37.0%) were underweight, 59 (59.0%) were
normal weight, and 4 (4.0%) were overweight. although this
difference was not statistically significant (P=0.146). Weight
loss could be due to insulin deficiency which cause
breakdown of protein and fat [18].

4.3. Relation of Lipid Profiles of T1DM Patients with
Independent Variables That Suspected to Be Related
Regarding the relation between lipid profiles and gender
among diabetic group individuals; the present finding
showed there was a statistically significant relation between
TG levels and gender (p=0.011). In contrast, there were no
statistically relation between serum TC, LDL-C &, HDL-C
and gender (p>0.05). This is in concordance with the
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finding of Patiakas et al. (2007) in Greece study who found
that there was no statistically significant relation between
male and female of T1DM according to levels of serum TC
and LDL-C [22]. But in contrast to the results reported by
Perez et al in Barcelona-Spain who showed that female
with type 1 diabetes displayed higher concentrations of
LDL-C and a higher prevalence of hypercholesterolemia
when glycemic control was poor, and the results were
statistically significant [23]. This difference of results could
be due to the difference in the sample size and age group
between both studies.
Concerning the relation between lipid profiles and family
history of diabetes among diabetic group individuals; the
present study observed that there were no statistically
significant relation between lipid profiles and family history
of diabetes among diabetic group individuals (p>0.05), and it
is important to mention that no further studies have been
found between the family history and lipid disorders.
About of, the relation between lipid profiles and duration of
diabetes mellitus (in years) among diabetic group individuals;
the finding of the present study showed that there were no
statistically significant association between lipid profiles and
duration of diabetes mellitus (in years) among diabetic group
individuals (p>0.05), and it is important to mention that no
further studies have been found between the duration of
diabetes mellitus (in years) and lipid disorders.
Concerning of the relationship between lipid profiles and
BMI among diabetic group individuals. The present study
reported that there were no statistically significant relation
between lipid profiles and BMI among diabetic group
individuals (p>0.05). These results were in concordance with
the reports of Bianga et al. (2006) in Japanese study [24] and
Herbert et al. (2000) in Philippine study [25].

Recommendations
T1DM patients should be kept on regular check-up for early
detection of coronary risk factors (epically lipid abnormalities)
which in turn reduce the risk of CHD and diabetes
complications. In addition, blood glucose control and dietary
guidelines should be improved among T1DM patients.
Moreover, further studies with large sample size is highly
recommended to authenticate the findings from this study.
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