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Dyslipidemia in young patients with type I diabetes mellitus in      

Nablus city: a cross-sectional study 

By 

Bayan Abu-Eisheh 

Supervisor 

Dr.Abdulsalam Alkhayyat 

Abstract 

Background: 

Type I diabetes mellitus is a condition challenging public health 

worldwide. The prevalence of dyslipidemia in the general population, 

including children and adolescents, has recently increased. Since 

dyslipidemia is a preventable risk factor for cardiovascular diseases, proper 

screening is essential for reducing this harmful result. 

Objective: 

To estimate the prevalence of dyslipidemia among children and adolescents 

with type I diabetes mellitus, and to understand the associated factors. 

Methods:  

116 children and adolescents with type I diabetes mellitus under 18 years 

of age, attending Nablus diabetic clinics on a regular basis, were enrolled in 

a cross sectional study, from October 2017 to March 2018. An interviewer-

filled questionnaire was used to collect the desired data, which included 3 

sections, socio demographic data and disease history, anthropometric 

measurements, and laboratory results of glycemic and lipid profile. This 

profile , consists of  fasting blood sugar (FBS), Glycated hemoglobin 
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(HBA1C), total cholesterol, triglycerides, LDL-C, and HDL-C. All analysis 

was conducted using the Stata software, version 14. Two-sample t test and 

Chi-square test were used to detect the significant relations between the 

compared groups. P-value of less than 0.05 was considered significant. 

Results: 

116 patients were recruited from three diabetic centers in Nablus city. Of 

them, 58.6%were males and 41.4% were females, with mean age = 12.5± 

3.8.The mean age at onset of diabetes was 8.2 ± 3.7. The mean BMI was 

20.7 ± 4.6, with 10.3% of the patients were obese. The mean of FBS was 

221.3 ± 105.5, mean of the HBA1C was 9.5 ± 2.1. The mean of total 

cholesterol was 165 ± 35.5, for triglyceride was 84.4 ± 49.1, for LDL-C 

was 92.0 ± 30.7, and for HDL-C it was 55.6 ± 14.1. 

Dyslipidemia was found in 51.7% of the samples. The most frequent type 

was high LDL-C, followed by low HDL-C. Dyslipidemia was significantly 

more frequent among females than males. A comparison was done between 

dyslipidemic and normolipidemic groups regarding socio demographic and 

DM data, anthropometric measurements, degree of glycemic control, and 

lipid profile. 

Conclusion: 

Our study was the first report of lipid data for children and adolescents with 

TIDM in Nablus city. More than half of the children and adolescents with 

TIDM had dyslipidemia, which is considered a high risk for cardiovascular 
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diseases. Dyslipidemia was more prevalent in patients having poor 

glycemic control, which might play a major role in the development of 

cardiovascular diseases among these patients in the future. Health policy 

should include routine screening for lipid profile among TIDM patients to 

prevent further complications and burden on the health system. Raising the 

awareness at the parents and patients levels about dyslipidemia 

complications plays a major role in decreasing the health outcome in the 

future. 
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Chapter One 

Introduction 

1.1 Background 

Background about type I diabetes mellitus 

Type I diabetes mellitus (TIDM) is a condition challenging public health 

worldwide. It is a form of diabetes mellitus that results from the 

autoimmune destruction of insulin-producing beta-cells in the pancreas 
(1)

. 

The subsequent lack of insulin leads to increased blood and urine 

glucose
(1)

.The cause of type I diabetes mellitus is unknown. A number of 

explanatory theories have been put forward, and the cause may be genetic 

susceptibility, exposure to an antigen, or pancreatic problem 
(2)

. 

The classical symptoms of TIDM include: polyurea, polydipsia, xerostomia 

(dry mouth), polyphagia, fatigue, and weight loss 
(1)

.Many TIDM patients 

are presented with diabetic ketoacidosis (a type of metabolic acidosis 

caused by high concentrations of ketone bodies, formed by the breakdown 

of fatty acids and the deamination of amino acids) 
(3)

.    

DM is diagnosed by demonstrating any one of the following, according to 

WHO:
(4) 

 Fasting plasma glucose level at or above 126 mg/dl. 

 Plasma glucose at or above 200 mg/dl two hours after a 75 g oral 

glucose load as in a glucose tolerance test. 

https://en.wikipedia.org/wiki/Plasma_glucose
https://en.wikipedia.org/wiki/Glucose_tolerance_test
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 Symptoms of hyperglycemia and casual plasma glucose at or above 

200 mg/dl. 

 Glycated hemoglobin (hemoglobin A1C) at or above ≥ 6.5 %. (This 

criterion was recommended by the American Diabetes Association in 

2010, although it has yet to be adopted by the WHO)
(5)

. 

Type one diabetes mellitus cannot be treated by diet and exercise alone
(6)

. 

Administration of insulin is essential for survival. Insulin therapy must be 

continued indefinitely and typically does not impair the normal daily 

activities. It is administered as a subcutaneous injection or by using an 

insulin pump 
(6)

. 

Many forms of insulin are used in the treatment. They're grouped by how fast 

they start to work and how long their effects last
(7)

. 

The types of insulin include:
(7) 

 Rapid-acting (Lispro, Aspart, Glulisine) 

 Short-acting (Regular, Velosulin) 

 Intermediate-acting (NPH: Neutral Protamine Hagedorn) 

 Long-acting (Glargine, Detemir, Degludec) 

 Pre-mixed (Humulin 70/30, Humulin 50/50, Humalin mix 75/25) 

 

 

https://en.wikipedia.org/wiki/Glycated_hemoglobin
https://en.wikipedia.org/wiki/American_Diabetes_Association
https://en.wikipedia.org/wiki/WHO
https://www.webmd.com/diabetes/treat-your-diabetes-17/slideshow-blood-sugar-insulin
https://www.webmd.com/diabetes/diabetes-types-insulin
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Basal- bolus regimen (multiple daily injection therapy): 

A basal- bolus regimen, also known as multiple daily injection therapy, 

involves taking a long-acting or intermediate-acting dose and separate 

injections of short or rapid-acting insulin at each meal 
(8)

. 

A basal- bolus regimen is commonly used in the treatment of TIDM 

patients. It offers more flexibility over when meals are taken, and also 

allows doses to be varied in response to different carbohydrates quantities 

taken in the meals 
(8)

.  

Complications of diabetes are divided into microvascular and 

macrovascular complications
(9)

. Microvascular complications include 

diabetic retinopathy, neuropathy, nephropathy, impotence, and diabetic foot 

disorders. Macrovascular complications include cardiovascular disease 

(CVD), such as attacks, stroke, and insufficiency in the blood flow to 

legs
(9)

. Acute complications include diabetic ketoacidosis and non-ketotic 

hyperosmolar coma 
(9)

. 

The association between chronic hyperglycemia and increased risk of 

microvascular complications in TIDM patients was demonstrated in the 

Diabetic Control and Complications Trial (DCCT)
(10)

. So, maintaining 

normal blood glucose levels reduce the development and the progression of 

microvascular complications as assessed over 7 years
(10)

. 
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Definition of dyslipidemia 

Dyslipidemia was defined by American Diabetes Association (ADA) as 

having low density lipoprotein-cholesterol (LDL-C) ≥ 100 mg/dl, high 

density lipoprotein-cholesterol (HDL-C) < 40 mg/dl (males) and < 50 

mg/dl (females), total cholesterol (TC) ≥ 200 mg/dl, and triglycerides     

(TG) ≥ 150 mg/dl, and that dyslipidemia is present if one or more of these 

lipid levels are abnormal 
(11, 12)

.  

The term hyperlipidemia is used interchangeably with dyslipidemia. But 

that is not entirely accurate 
(13)

. Hyperlipidemia refers to high levels of 

LDL-C or triglycerides. Dyslipidemia can refer to levels that are either 

higher or lower than the normal range for the lipids 
(13)

.  

Diabetes and dyslipidemia 

Diabetes is associated with a high risk of cardiovascular disease (CVD), 

which is the primary cause of death among patients with type I and 2 

diabetes mellitus 
(14)

. So, aggressive management of all CVD risk factors, 

including dyslipidemia, is necessary in individuals with diabetes 
(15)

. The 

most common lipid pattern in diabetic patients consists of high low density 

lipoprotein-cholesterol (LDL-C), low high density lipoprotein-cholesterol 

(HDL-C), and hypertriglyceridemia 
(16)

. 

Several factors are likely to be responsible for diabetic dyslipidemia:  

Insulin effects  on liver apoprotein production, regulation of lipoprotein 

lipase, actions of cholesteryl ester transfer protein, and peripheral actions of 
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insulin on adipose and muscle 
(17)

. Furthermore, it has been proposed that 

the composition of lipid particles in diabetic dyslipidemia is more 

atherogenic than other types of dyslipidemia 
(17)

. 

Most children and adolescents with TIDM should be considered at low risk 

for vascular disease associated with dyslipidemia, except those with longer 

duration of disease, microvascular complications or other CVD risk factors, 

including smoking, hypertension, obesity, or family history of premature 

CVD 
(18)

. 

Screening for dyslipidemia 

Children and adolescents with TIDM should be routinely screened for 

dyslipidemia at age of 10 years, as recommended by ADA guidelines, 2018 

(19)
. If lipids are abnormal, annual monitoring is reasonable. If LDL-C 

values are within the accepted level (<100 mg/dl), a lipid profile must be 

repeated every 5 years 
(19)

. Patients who are less than 10 years of age should 

be screened if they have other risk factors, such as obesity (body mass 

index > 95
th
 percentile for age and gender), early CVD, or if the family 

history is unknown 
(20)

. In these situations, screening should start at age of 

2 years. If normal results are obtained, screening should be repeated every 

5 years 
(20)

. 

Tests that should be done are: fasting total cholesterol, high-density 

lipoprotein-cholesterol, triglycerides, calculated low-density lipoprotein-

cholesterol. 
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Initial therapy of diabetic dyslipidemia should consist of optimizing 

glucose control, and medical nutrition therapy to decrease the amount of 

cholesterol and saturated fats in the diet 
(19)

. Achievement of ideal body 

weight and activity level, adoption of a well-balanced diet, and smoking 

cessation all are fundamental considerations to improve glycemic control, 

lipid profile, and to reduce CVD risk 
(19)

. 

ADA guidelines recommend addition of statins after the age of 10 years in 

patients who continue to have LDL-V values > 160 mg/dl, despite the life 

style changes, or LDL-C > 130 mg/dl with one or more CVD risk factors 

(19)
.  

Epidemiology of Diabetes 

Type I diabetes mellitus accounts between 5% and 10% of all diabetic 

cases 
(21)

. Globally, the number of patients with TIDM is unknown, 

although it is estimated that about 80,000 children develop the disease each 

year 
(21)

. Annual incidence rates for childhood TIDM show the highest 

incidence in Scandinavia, and the lowest in China and Japan 
(17)

. TIDM is 

more common in males than in females 
(22)

.  

No documented data was found about the prevalence of dyslipidemia 

among TIDM patients worldwide. 
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1.2 Rationale (significance of study) 

The prevalence of dyslipidemia in the general population, including 

children, has recently increased. Changes in lifestyle that contribute to 

overweight and obesity, and high carbohydrate and fat diets, may have led 

to this increased dyslipidemia prevalence 
(15)

. In patients with TIDM, the 

presence of dyslipidemia significantly increases the cardiovascular risk, 

with 2 to 4 times greater risk of developing atherosclerosis compared to 

individuals without diabetes mellitus 
(16)

. In fact, CVD is the primary cause 

of death among patients with type I and type 2 diabetes, it accounts for up 

to 44% of total mortality in these patients 
(16)

. 

Dyslipidemia is a preventable major risk factor for CVD 
(23)

. There are 

several studies that have evaluated dyslipidemia in patients with type 2 

diabetes, but dyslipidemia in patients with type I diabetes and especially 

children and adolescents remains largely undiagnosed, and few studies are 

concerned with this relation 
(24)

.  

To the best of our knowledge, there is little or no studies were conducted 

about dyslipidemia in young patients with type I DM in the West bank or in 

Nablus. The current study sheds light on the presence of dyslipidemia in 

young T1DM patients who are attending Nablus diabetic centers.  
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1.3 Aim and Objectives 

The aim of this study was to understand the prevalence of dyslipidemia 

among type I DM’ children and adolescents in Nablus diabetic centers. 

Specific objectives 

 To estimate the pattern of dyslipidemia in children and adolescents with 

type I diabetes mellitus in Nablus diabetic centers. 

 To assess the relationship between dyslipidemia and age, gender, 

duration of diabetes, degree of glycemic control, anthropometric 

measurements, and other related factors.  
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Chapter Two 

Literature review 

2.1 International studies 

A cross-sectional study was conducted in Brazil in 2015, concluded that 

there is a high prevalence of dyslipidemia in young patients with T1DM, 

particularly in puberty females 
(25)

. 

A case-control study was conducted in Pakistan revealed that type I 

diabetic children have elevated levels of lipids despite short duration of 

disease and normal BMI as compared to healthy age and sex matched 

control children, and T1DM male children had more dyslipidemia as 

compared to female T1DM patients 
(23)

. 

Another case-control study was done in Spain, resulted that the most 

prevalent dyslipidemic disorder in TIDM poorly controlled diabetes is low 

HDL-C, and that most patients have undesirable LDL-C levels. In addition, 

the study proved the beneficial effect of glycemic optimization on diabetic 

dyslipidemia, and confirmed that females with type I diabetes have less 

favorable lipid profiles than males 
(26)

. 

A cross-sectional study was conducted in Brazil in 2006. In this study, the 

most prevalent lipid profile was high TC and LDL, low HDL, and normal 

TG levels.  In addition, patients with well-controlled diabetes had a better 

lipid profile, including LDL values below the target level for the prevention 

of cardiovascular disease. These results may highlight the importance of 

glycemic control and its effect on lipid profile results 
(27)

. 
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A prospective cross sectional study was done in Pakistan in 2015, aimed to 

determine the prevalence and pattern of dyslipidemia in patients with 

hyperglycemia, regardless of the type of diabetes they have. The majority 

of patients were dyslipidemic, with prevalence in males was 97.18% while 

in females 87.15%. The most prevalent pattern among males was combined 

dyslipidemia with high TG and low HDL,  and in females it was high LDL 

and low HDL. The most prevalent lipid abnormality in that study was low 

HDL followed by high TG. They also concluded that dyslipidemia is more 

prevalent in patients having poor glycemic control, which might play a 

major role in the development of CVD among diabetic patients 
(28)

. 

During the period 2015 to 2016, a case-control study was conducted in 

Iran, to examine the variables associated with dyslipidemia in TIDM 

patients who were under 15 years old. The results showed that there was no 

significant difference between serum lipid levels and patient's age and sex, 

but there was a significant relationship between HbA1C and high lipid 

profile levels. There was no significant relation between disease duration 

and HbA1C. The highest amount of dyslipidemia was related to 

hypercholesterolemia
 (29)

. 

Another case-control Turkish study was published in 2016, reported that 

dyslipidemia prevalence among TIDM patients aged below 18 years was 

found to be 26.2%. Hypercholesterolemia was the most common finding. 

Age, BMI, and poor glycemic control were significantly higher in cases 

with dyslipidemia. Dyslipidemia frequency was not different between 

genders
 (30)

. 
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An American study was published in 2017, involved T1DM patients aged  

6 to 18 years. The study showed that every 1 percent increase in HBA1C 

was associated with approximately a 2 to 6 mg/dl increase in harmful LDL. 

Additionally, one standard deviation in BMI was associated with an LDL 

increase of about 2 mg/dl when study participants were 10 years old, and 

increased to about 8 mg/dl when study participants were 19 years old 
(31)

. 

2.2 Regional studies 

A study was conducted in Egypt in 2015, revealed that the most frequent 

type of dyslipidemia was high LDL-C alone or in combination with other 

parameters in 50% of children and adolescents with T1DM and 

dyslipidemia. There was a positive correlation between dyslipidemia and 

BMI and waist circumference (WC)
 (32)

. 

In 2006, a case-control study was conducted in Iraq, resulted in that Mean 

total cholesterol, triglycerides, LDL-C, were significantly higher in diabetic 

children compared to the control. However, there was no significant 

difference in the levels of HDL-C in both groups .In addition to that, 

diabetic patients with poor control have a significantly higher levels of 

blood glucose, total cholesterol, triglycerides, and LDL-C as compared to 

those with good control
 (33)

. 

Another Egyptian study conducted in 2015, showed that dyslipidemia was 

found in a significantly higher percentage of children and adolescents with 

TIDM compared to that of the non-diabetic control group. Dyslipidemia 
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was significantly more frequent among females with higher mean waist 

circumference and physically inactive
(34)

. 

A Cross-sectional and retrospective study, from 2010 to 2016, was 

conducted in Kuwait and published in 2017. The result of this study is that 

there is a significant positive correlation between HbA1c and dyslipidemia 

in TIDM patients 
(35)

. 

A case–control study in 2017 included 50 Egyptian patients with T1DM, 

aged  9-18 years. There was a statistically high significant increase in the 

frequency of dyslipidemia in diabetic patients (64%). The most common 

type of dyslipidemia was high LDL-C (50%) and low HDL-C (25%) of 

patients. There was no statistically significant difference between the 

dyslipidemic group and the normolipidemic group regarding BMI 

(P=0.070), but waist circumference showed statistically significant increase 

in the dyslipidemic group compared with the normolipidemic group 

(P=0.045). By conclusion, this study supported the hypothesis that LDL-C 

is the cornerstone for assessment of lipoprotein-related cardiovascular 

risk
(36)

. 

2.3 Local studies 

In Palestine, very few studies were found about TIDM in Palestine or West 

Bank. Only one study concerning about dyslipidemia in TIDM patients was 

found, it was conducted in Gaza Strip. 
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A case-control study was done in Gaza Strip in 2016, and published in the 

same year. The aim was to evaluate the lipid profile of patients with TIDM 

in comparison with controls. They concluded that there was no relationship 

between the lipid profiles in diabetic patients and the gender, level of 

education, family history, duration of DM, and BMI. The only finding was 

the elevation of triglyceride level was significantly higher in diabetic males 

as compared to diabetic females (P-value=0.011) 
(37)

. 
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Chapter Three 

Methodology 

3.1 Study design 

A cross-sectional design was carried out from October 2017 till March 

2018.  

3.2 Study population and settings 

All type I DM children and adolescents, under age of 18 years, with 

duration of diabetes of more than one year, who are having a periodic 

follow-up in Nablus diabetic centers. 

Centers that were involved are Nablus Diabetic center in PHC, which is 

situated in Almakhfeyya, and Palestinian Diabetes Institute , which is 

considered as the largest NGOs (non governmental organizations) clinic in 

Nablus. 

UNRWA was planned to be involved in the study, but at the end, it did not 

participate due to reasons related to the UNRWA last crisis of budget cut. 

So, instead, we involved the patients who are attending Huwwara Diabetic 

center, a part of Nablus PHC, which covers the southern and eastern areas 

and villages that are part of Nablus city. 

3.3 Sample size 

A representative sample of T1DM young patients, who met the criteria 

listed below, was selected to participate in the study. The total number of 
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T1DM who are under 18 years old is around 300 patients:  in MOH Nablus 

Diabetic center 100 patients, in UNRWA 120 patients, and in Palestinian 

Diabetes Institute 80 patients.   

The sample size (ss) was calculated by using this equation: 

ss =  

Z 
2 
* (p) * (1-p)  

 

c 
2
 

Where: 

Z = Z value (e.g. 1.96 for 95% confidence level)  

p = percentage picking a choice, expressed as decimal (.5 used for sample 

size needed) 

c = confidence interval, expressed as decimal By applying this equation, 

the sample size is 355. 

 As a result of the small population number, we used this equation:  

(Correction for Finite Population) 

  
Ss 

 
new ss =  

 

  
1+  

        ss-1  

 

pop  
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Where ss is the sample size, pop is the population 

The sample size of the study by using this equation is 168 patients. By 

using stratified sampling, the sample size from MOH- Nablus Diabetic 

center will be 55, from UNRWA will be 67, and from Palestinian Diabetes 

institute will be 46. 

After UNRWA withdrawal from the participation and after inclusion of 

Huwwara Diabetic center, all the patients who are having a periodic follow 

up there were taken. The number of patients was 15. So, the total number 

of patients who were participated in the study was 116.  

Patients from Nablus Diabetic center and Huwwara Diabetic center who 

were coming to a routine checkup examination were selected to participate 

in the study, after their parents' agreement. Data collection was every 

Monday in these centers, since this day is specified for TIDM patients 

there. Patients from Palestinian Diabetes Institute were called to come to 

the institute, to participate in the study, and were arranged to come there on 

two consecutive Saturdays.  

3.4 Inclusion criteria 

Registered type I diabetic patients, under 18 years of age, who are 

attending these clinics on a regular basis for more than one year and no 

signs of acute or other chronic illness. 
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3.5 Exclusion criteria 

 Patients aged above 18 years. 

 Patients with other types of diabetes (maturity onset diabetes of the 

young (MODY), type 2 diabetes mellitus) 

 Patients with irregular follow-up visits or inadequate information and 

laboratory data. 

 The use of lipid lowering medications. 

 The presence of associated hypothyroidism and thyroxin therapy, 

because it may affect the results. That's because patients with 

subclinical hypothyroidism (defined as elevated TSH concentrations 

with normal circulating levels of triiodothyronine (T3) and thyroxine 

(T4) ), had significantly higher levels of total cholesterol and LDL-

cholesterol compared with euthyroid patients
(38)

. 

3.6 Ethical and administrative consideration 

An approval from the Public Health department as well as the faculty of 

graduate studies  at An-Najah National University was obtained. 

A written approval from the Institutional review board (IRB) was 

delivered. (Appendix 2) 

A permission from the MOH and Palestinian Diabetes Institute was 

obtained to conduct the study in the diabetic clinics there.(Appendix 3     

and 4). 
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An explanatory letter for all participants was attached to each questionnaire 

which explained the aim, importance, confidentiality and anonymity of the 

information with optional participation. A written informed consent was 

obtained from each participant’s parent. 

3.7 Data collection and tool 

Interviewer-filled questionnaire based on a study conducted in Egypt in 

2015 
(34)

 was used to collect required information. The original 

questionnaire was modified and back-to- back translate then piloted on 20 

TIDM patients to check for validity and reliability, and the feasibility of the 

study protocol.  

The questionnaire started with a short introduction about the study and its 

aim. It included 3 sections: detailed medical history, anthropometric 

measurements, and laboratory results. (Appendix 1) 

The first section: this section included the detailed medical history and 

socio demographic information of the patient, consisted of age, sex, place 

of residence, duration and age of diabetes, type and dose of insulin therapy, 

and family history of diabetes, hypertension, coronary heart disease and 

stroke, and history suggestive of diabetic complications. 

The second section: the anthropometric and blood pressure measurements 

were taken and recorded by the researcher or a trained nurse. 

The height was measured by using the stadiometer, a horizontal height rod 

which is adjusted to rest on the top of the patients' head. The patients were 
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standing upright and without shoes. The measurements were in centimeters 

(cm), and were recorded to the nearest 0.5 cm.  

The weight was measured by using the manual SECA weight scale (the 

height rod is fixed with it). The patients were standing without coats and 

shoes. The measurements were in kilograms (kg), and were recorded to the 

nearest 0.5 kg.  

BMI was defined as body weight (kilograms) divided by the square of body 

height (meters). BMI was calculated to each patient individually, using the 

CDC calculator for child and teen/ metric version, which is available 

online
(39)

.This calculator provides BMI and the corresponding BMI-for-age 

percentile on a CDC BMI-for-age growth chart. This calculator is used for 

children and teens, aged 2 through 19 years old. After calculating the BMI, 

the same website categorize the patient's BMI into one of these categories: 

underweight, normal weight, overweight, or obese. (Normal weight if BMI 

z-score was under the 85th percentile, overweight if BMI z-score was 85th 

to less than 95th percentile, and obese if BMI z-score was 95th percentile 

or greater). 

Waist circumference was measured by using a tape measure, which was put 

in the horizontal plane at the top of iliac crest, at the umbilical level. The 

number was recorded after the patient exhale, and was recorded to the 

nearest 0.5 cm. 

Blood pressure was recorded to the nearest 2 mmHg by a mercury 

sphygmomanometer, with age-appropriate sleeves, with the patient's arm 
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supported at heart level after sitting quietly for 10 min. Trained nurses took 

the readings. 

The third section: The laboratory assessment for lipid profile was done 

after minimum 8-10 hours overnight fasting. 

Venous blood samples were withdrawn from the antecubital fossa. Before 

withdrawal, tight clothes that might constrict the upper arm were removed. 

During blood collection, the arm was rested on a pillow or other supportive 

object. The laboratory technician put the tourniquet around the upper arm, 

then the needle was pushed smoothly and quickly into the vein after 

palpating it. Immediately after insertion, the tourniquet was released to 

minimize the effect of hemoconcentration.    

Five milliliters of venous blood samples were collected from fasting 

diabetic patients into two tubes, plain and EDTA tubes (plain for lipid 

profile and FBS, while EDTA for HBA1C).  

In Nablus and Huwwara Diabetic Centers, the specimens in the plain tubes 

were centrifuged. Serum was separated by centrifuging the blood samples 

at 3000 rpm for 5 to 10 minutes, for FBS and lipid profile analysis. Blood 

samples were analyzed by ChemWell Wine Autoanalyzer, using standard 

methods. Total cholesterol, Triglyceride and HDL-C levels were measured. 

LDL-C levels were calculated by the Friedewald formula using the 

available lipid data. HBA1C measurement (which was in the EDTA tubes) 

was performed using the Tri-stat Analyzer device. The results were 

expressed as percentages. 
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Specimens from Palestinian Diabetes Institute were collected in two tubes, 

plain and EDTA tubes (plain for lipid profile and FBS, while EDTA for 

HBA1C). The blood samples in the plain tubes were centrifuged for 10 

minutes and put in a sterile 5 ml centrifuge eppendorfs. Both of EDTA 

tubes and eppendorfs were shipped by the researcher within half an hour 

(in the two consecutive Saturdays) to An-Najah National Hospital  

laboratory for analysis. Measurements of FBS, HBA1C, total cholesterol, 

HDL-C, and triglyceride were performed enzymatically on COBAS C 501 

(Roche-Hitachi) using standard methods. LDL-C levels were calculated by 

the Friedewald equation for individuals with triglyceride levels less than 

400 mg/dl (all of them were below 400 mg/dl). 

3.8 Statistical analysis 

Data were entered, cleaned, managed and analyzed using Excel and the 

statistical software Stata, version 14. Categories data was reported as 

percentages and frequencies, continues data was reported as means with 

standard deviations. 

For analytic purposes, Two-sample t test and Chi-square test were used to 

detect the significant relations between the compared groups. P-value of 

less than 0.05 was considered significant. 
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Chapter Four 

Results 

This chapter summarizes the findings of the current study. The findings 

were divided into three parts: descriptive data, analytic data regarding 

dyslipidemia, and comparison between the dyslipidemic and 

normolipidemic groups regarding their demographic, anthropometric and 

laboratory data. 

4.1 Part one: descriptive data 

The study sample consists of 116 TIDM patients who were less than 18 

years old. The age of the participants ranged from 3-17 years (mean age = 

12.5± 3.8).58.6% (n=68) of the participants were males, and 41.4% (n=48) 

were females. Of them, 8.6% were not educated yet (less than age of 6), 

68.1% in the primary and preparatory levels, and  23.3% in the secondary 

level in the school. 32% of the patients’ lives in an urban, while 63% of 

them live in a rural areas, and 5% in a refugee camp. Socio demographic 

data is listed in Table 1. 
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Table 1: Socio demographic characteristics of the patients 

Characteristic   

Sex (%) Male 58.6 (n=68) 

Female 41.4 (n=48) 

Age  Mean ± SD* 12.5 ± 3.8 

Level of education (%) Not educated yet 8.6 (n= 10) 

Grade 1 to 10 68.1 (n=79) 

Grade 11 to 12 23.3 (n=27) 

Education of parents (%) Till 10
th
 grade 19.0 (n= 22 ) 

Till 12
th
 grade 49.1 (n= 57) 

More than 12
th
 grade 31.9 ( n= 37) 

Residence (%) Urban 32.0 (n= 37 ) 

Rural 63.0 (n= 73) 

Refugee camp 5.0 (n= 6) 

*SD: standard deviation. 

The mean age at onset of diabetes in the studied group was 8.2 ± 3.7  

(range  from 1-16)  years.  

Regarding the insulin types that has been used in the treatment, 63 patients 

were using the combination of intermediate-acting (NPH) and short-acting 

insulin, and 53 were using the combination of long-acting and rapid-acting 

insulin.  

Regarding family history, 51.7% of the patients had DM in their families, 

either type 1 or type 2 DM. Of them, 19% had DM complications. 33.6% 

and 19% of the patients had HTN, and CVD in their families, respectively. 

DM related data is listed in Table 2.  
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Table 2: Data related to DM 

Age at onset (years) Mean± SD* 8.2 ± 3.7 

Insulin type (%) Intermediate and short-acting 54.3 (n= 63) 

Long acting and rapid-acting 45.7 (n= 53) 

No. of Insulin units per day Mean ± SD 42.0 ± 24.0 

DM in family (%) There is DM 51.7 (n= 60) 

No DM  48.3 (n= 56) 

HTN in family (%) There is HTN 33.6 (n=39) 

No HTN 66.4 (n=77) 

CVD in family (%) There is CVD 19.0 (n=22) 

No CVD 81.0 (n= 94) 

Presence of DM 

complications (%) 

There is complications 19.0 (n= 22) 

No complications 81.0 (n= 94) 

*SD: standard deviation 

The mean Body Mass Index BMI of study population was 20.7 ± 4.6.  

10.3% of the patients were found obese (n=12), while most of the patients 

were having a healthy weight 69% (n=80). The mean of the height of the 

participants was 147.5 ± 20.2 According to the waist circumference (WC), 

it was 71.7 ± 13.0.The anthropometric measurements are listed in Table 3. 

Table 3: Anthropometric measurements 

Height (cm) Mean ± SD* 147.5 ± 20.2 

Weight (kg) Mean ± SD 47.0 ± 18.1 

BMI  Underweight (less than the 5
th
 percentile) 3.4% (n= 4) 

Healthy weight (5
th
 to less than 85

th
 

percentile) 

69.0% (n= 80) 

Overweight (85
th
 to less than 95

th
percentile) 17.2% (n= 20) 

Obese (equal to or greater than 95
th
 

percentile) 

10.3% (n= 12) 

Waist 

circumference 

(cm) 

Mean ± SD 71.7 ± 13.0 

*SD: standard deviation 
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Regarding the glycemic results, the mean of FBS was 221.3 ± 105.5, which 

is considered a high value. The mean of the HBA1C was also very high, 

which was 9.5% ± 2.1.  

The mean of total cholesterol for all participants (regardless they have 

dyslipidemia or not) was 165 ± 35.5, for triglyceride was 84.4 ± 49.1, for 

LDL-C was 92.0 ± 30.7, and for HDL-C it was 55.6 ± 14.1. The related 

measured laboratory data are listed in Table 4. 

Table 4: Laboratory results 

FBS (mg/dl) Mean ± SD* 221.3 ± 105.5 

HBA1C % Mean ± SD 9.5 ± 2.1 

Total cholesterol 

(mg/dl) 

Mean ± SD 165.0 ± 35.5 

Triglyceride (mg/dl) Mean ± SD 84.4 ± 49.1 

LDL-C (mg/dl) Mean ± SD 92.0 ± 30.7 

HDL-C (mg/dl) Mean ± SD 55.6 ± 14.1 

*SD: standard deviation 

4.2  Part two: analytic data regarding dyslipidemia 

This part consists of data about the prevalence of dyslipidemia, prevalence 

of each type of dyslipidemia, pattern of dyslipidemia, and lipid profile in 

the dyslipidemic group according to gender. 

According to the definition of dyslipidemia by the ADA, it's having low 

density lipoprotein-cholesterol (LDL-C) ≥ 100 mg/dl, high density 

lipoprotein-cholesterol (HDL-C) < 40 mg/dl (males) and < 50 mg/dl 

(females), total cholesterol (TC) ≥ 200 mg/dl, and triglycerides (TG) ≥ 150 
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mg/dl, and dyslipidemia is present if one or more of these lipid levels are 

abnormal 
(11, 12)

.  

So, after using these criteria, we found that 51.7% (n=60) of the patients 

were having dyslipidemia, regardless the lipid type that was abnormal. The 

prevalence of dyslipidemia is listed in Table 5. 

Table 5: Prevalence of dyslipidemia 

Presence of dyslipidemia Percentage No. of patients 

Having dyslipidemia 51.7% 60 

17.2% (n=20) of the patients were having high total cholesterol, either 

isolated or in association with other lipid abnormalities. 10.3% (n=12) were 

having high triglycerides, 38.8% (n=45) were having high LDL-C, and 

20.7% (n=24) of the patients were having high HDL-C, 19 of them were 

females, and 5 were males. All were either isolated or associated with other 

lipid abnormalities. 

The most prevalent lipid abnormality in the current study was high LDL-C, 

followed by low HDL-C. Many patients were sharing more than one type 

of dyslipidemia. The prevalence of each type of dyslipidemia is listed in 

Table 6. 
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Table 6: Prevalence of each type of dyslipidemia 

Type of dyslipidemia Percentage Number 

Total cholesterol ≥ 200 mg/dl 17.2% 20 

Triglyceride ≥ 150 mg/dl 10.3% 12 

LDL-C ≥ 100 mg/dl 38.8% 45 

HDL-C <40 mg/dl (males) and <50 mg/dl 

(females) 

20.7% 24 

Note: many patients were sharing more than one type of dyslipidemia, that is 

why the total number exceeds the number of dyslipidemia prevalence that was 

mentioned previously. 

Isolated single parameter dyslipidemia means that one pattern was 

abnormal regarding the definition of dyslipidemia by the ADA. In the 

current study, it was 27.6%. Combination of two parameters of 

dyslipidemia means that any two patterns were abnormal. It was 16.4%. 

Abnormality in all parameters of lipid profile was found in only one 

patient. Patterns of dyslipidemia among the sample are listed in Table 7. 

Table 7: Patterns of dyslipidemia 

Patterns of dyslipidemia Percentage Number 

Isolated single parameter 27.6% 32 

Combination of two parameters 16.4% 19 

Three parameters 6.9% 8 

All parameters 0.8% 1 

Total 51.7% 60 

Using Chi-square test, females had higher LDL-C values and lower HDL-C 

values compared to males (P-value =0.014, 0.000 respectively). The total 

cholesterol and triglyceride were not significantly associated with gender 

(P-value=0.174, 0.208 respectively). Lipid profile according to gender is 

listed in Table 8. 
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Table 8: Lipid profile according to gender 

Lipid profile Male 

% 

Female 

% 

P-value 

High Total cholesterol 13.2 (9) 22.9 (11) 0.174 

High Triglyceride 7.3 (5) 14.6 (7) 0.208 

High LDL-C 29.4 (20) 52.1 (25) 0.014 

Low HDL-C 7.4 (5) 39.6 (19) 0.000 

4.3 Part three: comparison between dyslipidemic and normolipidemic 

groups 

This part contains a comparison between dyslipidemic and normolipidemic 

groups with TIDM regarding their demographic and patients' information, 

anthropometric measurements, and laboratory data. 

Chi-square test was used to assess the relation between the dyslipidemia 

and multiple demographic factors, follow up clinic, and insulin type used in 

the treatment. 

The education of the participants, education of the parents, and the place of 

residence were not significantly associated with the presence of 

dyslipidemia, since the P-value was higher than 0.05 for these three 

categories (0.735, 0.380. and 0.759 respectively).  

According to the clinic where the patients were followed up, the P-value 

was 0.009, which means that there is a statistically significant association 

between the follow up clinic and dyslipidemia. The presence of 

dyslipidemia was higher in patients who were visiting the clinics that are 

part of MOH (Nablus and Huwwara) than who were visiting the Palestinian 

Diabetes Institute. 36 patients out of 55 who were visiting Nablus clinic 
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were having dyslipidemia, 8 patients out of 15 who were visiting Huwwara 

clinic were having dyslipidemia, compared to 16 out of 46 who were 

visiting the Palestinian Diabetes Institute.  

Regarding the insulin types that were used in the treatment, the patients 

who were using the combination of intermediate-acting and short-acting 

insulin were more dyslipidemic than the patients who were using the 

combination of long-acting and rapid-acting insulin. 60.3%  (n= 38, out of 

63)  of patients taking intermediate and short-acting insulin were having 

dyslipidemia, compared to 41.5% (n= 22, out of 53) of patients taking long 

and rapid-acting insulin were having dyslipidemia.  The P-value was 0.035, 

which means a statistically significant association. Demographic 

characteristics follow up clinic, and insulin type of dyslipidemic and 

normolipidemic groups are listed in Table 9. 

Table 9: Demographic characteristics, follow up clinic, and insulin type 

of dyslipidemic and normolipidemic groups 

Characteristic Dyslipidemic group 

(n=60) 

Normolipidemic 

group (n=56) 

P-value 

Percentage% (n) Percentage% (n) 

Gender 

Male  

Female 

 

33.8% (23) 

77.0% (37) 

 

66.2% (45) 

23.0% (11) 

<0.001 

 

Education 

Not educated yet 

Grade 1-10 

Grade 11-12 

 

40% (4) 

53.2% (42) 

51.8% (14) 

 

60% (6) 

46.8% (37) 

48.2% (13) 

0.735 

Education of 

parents 

Grade 1-10 

Grade 11-12 

More than 12th 

grade 

 

40.9% (9) 

50.8% (29) 

59.5% (22) 

 

59.1% (13) 

49.2% (28) 

40.5% (15) 

0.380 

Residency 

Urban 

Rural 

 

56.8% (21) 

49.3% (36) 

 

43.2% (16) 

50.7% (37) 

0.759 
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Refugee camp 50% (3) 50% (3) 

Follow up clinic 

Nablus clinic 

Palestinian Diabetes 

Institute 

Huwwara clinic 

 

65.5% (36) 

34.8% (16) 

53.3% (8) 

 

34.5% (19) 

65.2% (30) 

46.7% (7) 

0.009 

Insulin type 

Intermediate and 

short-acting 

Long and rapid-

acting 

 

60.3% (38) 

41.5% (22) 

 

39.7% (25) 

58.5% (31) 

0.035 

Two-sample t test was used to recognize the relation between the presence 

of dyslipidemia with age, age at onset, duration of diabetes, and insulin 

dose. 

According to the age of the patient, age at onset of DM, and DM duration, 

there was no significant association with the presence of dyslipidemia since 

the P-value was higher than 0.05 (0.169, 0.785, and 0.051 respectively). 

Regarding the number of insulin units that was taken daily, the P-value was 

0.035, which means that there is statistically significant association 

between taking higher number of insulin units per day and the presence of 

dyslipidemia. 

Number of insulin units taken daily increases the risk of dyslipidemia 

which is statistically significant when compared between the two groups, as 

shown in Table 10.  

Mean age, age at onset, duration of diabetes, and insulin dose of 

dyslipidemic and normolipidemic groups are listed in Table 10. 
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Table 10: Mean age, age at onset, duration of diabetes, and insulin dose 

of dyslipidemic and normolipidemic groups 

Characteristic Dyslipidemic 

group (n=60) 

Normolipidemic group 

(n=56) 

P-value 

Mean ± SD* Mean ± SD 

Age (year) 12.9 ± 3.5 12.0 ± 3.9 0.169 

Age at onset of DM 

(year) 

8.2 ± 3.7 8.3 ± 3.8 0.785 

Duration of DM 

(year) 

4.7 ± 2.9 3.6 ± 2.9 0.051 

Insulin units/day 46.5 ± 26.5 37.2 ± 20.2 0.035 

*SD: standard deviation 

Chi-square test was used to assess the relation between the presence of 

DM, HTN, CVD, and DM complications existence in the family, with the 

dyslipidemia occurrence in the patients. The P-value in the four categories 

were higher than 0.05. this means that there is no significant association. 

Family history of dyslipidemic and normolipidemic groups is listed in 

Table 11. 

Table 11: family history of dyslipidemic and normolipidemic groups 

Family history Dyslipidemic 

group (n=60) 

Normolipidemic 

group (n=56) 

P-value 

Percentage% (n) Percentage% (n) 

DM in family 

No 

Yes 

 

53.6% (30) 

50.0% (30) 

 

46.4% (26) 

50.0% (30) 

0.700 

HTN in family 

No 

Yes 

 

49.3% (38) 

56.4% (22) 

 

50.7% (39) 

43.6% (17) 

0.472 

CVD in family 

No 

Yes 

 

50.0% (47) 

59.0% (13) 

 

50.0% (47) 

41.0% (9) 

0.442 

DM complications in 

family 

No 

Yes 

 

51.0% (48) 

54.5% (12) 

 

49.0% (46) 

45.5% (10) 

0.769 
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Two-sample t test was used to know the relation between the BMI and WC 

values, and the presence of dyslipidemia among the participants. Regarding 

the BMI, the P-value was 0.005, which means that there is a strong 

statistically significant association between the high BMI value and the 

presence of dyslipidemia. Regarding WC, the P-value was 0.196, which 

means no significant association. 

Mean values of anthropometric measures of dyslipidemic and 

normolipidemic groups are listed in Table 12. 

Table 12: Mean values of anthropometric measures of dyslipidemic 

and normolipidemic groups 

Anthropometry Dyslipidemic group (n=60) Normolipidemic 

group (n=56) 

P-value 

Mean ± SD* Mean ± SD 

BMI 21.8 ± 5.2 19.4 ± 3.5 0.005 

WC (cm) 73.2 ± 13.8 70.1 ± 11.8 0.196 

*SD: standard deviation 

Using Chi-square test, BMI category was significantly related to 

dyslipidemia, with P-value= 0.031. Patients in the dyslipidemic group were 

more obese and overweight than in the normolipidemic group. BMI profile 

of dyslipidemic and normolipidemic groups are listed in Table 13. 
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Table 13: BMI categories of dyslipidemic and normolipidemic groups 

BMI category Dyslipidemic group 

(n=60) 

Normolipidemic 

group (n=56) 

P-value 

Percentage% (n) Percentage% (n) 

Underweight 75.0% (3) 25.0% (1) 0.031 

Healthy weight 42.5% (34) 57.5% (46) 

Overweight 70.0% (14) 30.0% (6) 

Obese 75.0% (9) 25.0% (3) 

Two-sample t test was used to estimate the relation between the glycemic 

control tests and dyslipidemic and normolipidemic groups. 

Regarding FBS, the mean in the dyslipidemic group was 227.8 ± 114.6, 

while it was 214.3 ± 95.3 in the normolipidemic group. The P-value was 

0.492, which means that no statistically significant association between the 

presence of dyslipidemia and the mean FBS.  

The mean HBA1C was higher in the dyslipidemic group compared with the 

normolipidemic one, 9.9% ± 2.2 vs. 9.1% ± 1.8, respectively. There was no 

significant difference when comparing the patients according to their 

HBA1C values, between three groups, as having good, fair, or poor 

glycemic control, (the  P-value = 0.435). 

60.0% of the dyslipidemic group patients were having poor glycemic 

control. 26.7% , and 13.3% of them were having fair, and good glycemic 

control, respectively. This means that more than half of the dyslipidemic 

patients were having poor glycemic control, which is considered a high 

percentage. HBA1C groups of the dyslipidemic and normolipidemic groups 

are listed in Table 15. 
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Table 14: HBA1C groups of the dyslipidemic and normolipidemic 

groups 

HBA1C group Dyslipidemic 

group (n=60) 

Normolipidemic 

group (n=56) 

P-value 

Percentage% (n) Percentage% (n) 

Good <7.5 % 13.3 (8) 21.4 (12) 0.435 

Fair 7.5-9 % 26.7 (16) 28.6 (16) 

Poor > 9% 60.0 (36) 50.0 (28) 

Two-sample t test was used to see the difference between the dyslipidemic 

and normolipidemic groups regarding lipid profile values. In the four lipid 

categories the P-value was ≤ 0.05. Lipid profile of dyslipidemic and 

normolipidemic groups is listed in Table 15. 

Table 15: Lipid profile of dyslipidemic and normolipidemic groups 

Lipids Dyslipidemic 

group (n=60) 

Normolipidemic 

group (n=56) 

P-value 

Mean ± SD* Mean ± SD 

Total cholesterol (mg/dl) 182.4 ± 37.8 146 ± 20.2 0.000 

Triglyceride (mg/dl) 103.2 ± 56.2 64.2 ± 29.0 0.000 

LDL-C (mg/dl) 108.9 ± 32.1 73.9 ± 14.9 0.000 

HDL-C (mg/dl) 51.6 ± 13.6 59.7 ± 13.5 0.001 

*SD: standard deviation 
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Chapter Five 

Discussion 

5.1 Main study findings 

The aim of this study was to estimate the prevalence of dyslipidemia 

among type I DM among children and adolescents in Nablus. 51.7 % of 

patients with TIDM were having dyslipidemia according to the definition 

of dyslipidemia by ADA. This alarming prevalence should be monitored 

carefully with further clinical interventions and further researches.  

Having a high dyslipidemia frequency in this study (51.7%) is similar to 

other published results. El Bakry et al, found that 64% of TIDM children 

were dyslipidemic
 (36)

, and Hassan et al, also found that dyslipidemia 

frequency was (65%) among the TIDM patients
(34)

. 

In the current study, the most frequent type of dyslipidemia was high   

LDL-C (38.8%) of the patients, either isolated or in association with other 

lipid abnormalities. It is followed by low HDL-C (20.7%). This correlates 

with the findings of El Bakry et al, who concluded that the most common 

type of dyslipidemia was high LDL-C (50%) and low HDL-C  (25%) of 

patients
(36)

. 

Another study published in 2018, showed that the overall frequency of 

dyslipidemia was 65%, and LDL-C was the most common lipid 

abnormality
(40)

.This result agrees with the result of the current study. While 

Perez et al, found that the low HDL-C was the most prevalent dyslipidemic 

disorder in TIDM
(26)

. 



36 

In this study, the female gender was significantly associated with 

dyslipidemia, 77% of the females were dyslipidemic, compared to 33.8% 

of the males. The most lipid abnormality in the female group was high 

LDL-C, followed by low HDL-C (52.1% of females have high LDL-C 

compared to 29.4% of males, P-value = 0.014,  and 39.6% of females have 

low HDL-C compared to 7.4% of males, P-value = 0.000). These findings 

agree with the results of other studies
(25, 34)

. 

This finding is in contrast to other studies that reported that the males were 

having dyslipidemia more than females
(23, 28).

.Others found that there was 

no relation between dyslipidemia in children with TIDM and gender
(30, 41).

 

In the present study, isolated single parameter dyslipidemia was the most 

common pattern of dyslipidemia, with 27.6 %(n= 32) out of 51.7% (n= 60) 

of total percent of dyslipidemia. Only one patient had an abnormality in the 

four lipids. 

Education of the patient, education of the parents, and place of residence 

were not associated with the presence of dyslipidemia. The age of patient 

and the age at onset of DM were also not significantly associated with the 

dyslipidemia. This finding result is similar to the result that was conducted 

by Arash, R., and Arian, H.
(29)

On the contrary, Bulut et al, found that the 

patient's age was significantly higher in patients with dyslipidemia
(30)

. 

Further studies should be conducted in Palestine on larger population to 

rule out the age role in dyslipidemia among TIDM patients.  
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In the current study, the duration of DM showed no significant difference 

between the dyslipidemic and normolipidemic groups, this finding agrees 

with the finding of other studies
(23, 34, 40)

. In contrast to the result that was 

reported in other study, in which the dyslipidemia was found to be related 

to long duration of diabetes
(42)

, suggesting other area of further research on 

larger population.  

Regarding the treatment, the current study results showed that the patient 

who were taking the combination of intermediate-acting and short-acting 

insulin were having higher rates of dyslipidemia than patients who were 

taking the combination of long-acting and rapid-acting insulin (60.3% vs. 

41.5%, P- value = 0.035). The intermediate-acting and short-acting insulin 

are human insulin, available in a suspension form, while the long-acting 

and rapid-acting insulin are new insulin analogs, and available in a pen fill 

form, which is called the modern insulin. So in this study we can estimate 

that patients using modern insulin were having dyslipidemia less frequently 

than those using the older insulin. 

In MOH diabetic centers, Nablus and Huwwara, the insulin types that are 

available there are the human insulin, so most of the patients there get their 

insulin from the MOH's pharmacy. 

As a result, we can estimate that the patients visiting MOH centers were 

more prone to have dyslipidemia than patients who were visiting 

Palestinian Diabetes Institute, who were using the new analogues from 

pharmacies outside. This agrees with the current study's result, that reveals 
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the significant relationship between the follow up clinic and dyslipidemia, 

where the P-value was 0.009. The result was that 36 patients out of 55 who 

were visiting Nablus clinic were having dyslipidemia, 8 patients out of 15 

who were visiting Huwwara clinic were having dyslipidemia, compared to 

16 out of 46 who were visiting the Palestinian Diabetes Institute. But no 

published studies in the literature regarding this relation were found. 

Regarding the relation between the total number of insulin was taken in the 

day with dyslipidemia, results showed that there is a significant relation 

between them ( P- value = 0.035), which means that patients, in this study, 

who were taking higher insulin units daily were at more risk to have 

dyslipidemia than those who were taking lower units. But no published 

studies in the literature concerning this topic were found. 

In the present study, the waist circumference was not significantly 

associated with the dyslipidemia presence, since the P- value was 0.196. 

This finding is in concord with a study done in Bangladesh
(40)

. This result is 

in contrast with other studies
(32, 34)

. 

Regarding the BMI, the current study showed the BMI was significantly 

higher in the dyslipidemic group compared with the normolipidemic group. 

The majority of patients  who were classified as overweight and obese in 

this study were among the dyslipidemic group. This agrees with the results 

of other studies conducted by Bulut et al, and Hassan et al 
(30, 32)

. 
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In the current work, the mean HBA1C was higher in the dyslipidemic 

group compared with the normolipidemic one, 9.9 ± 2.2 vs.9.1 ± 1.8, 

respectively. 60.0% of patients having dyslipidemia were having poor 

glycemic control, as HBA1C value was higher than 9%, while 50.0% of the 

normolipidemic groups were having poor glycemic control. Although both 

groups were containing a high number of poorly glycemic patients, but it is 

still higher in the dyslipidemic one. This result agrees with many studies' 

results
(27, 28, 30)

. 

The American Diabetes Association suggests that the target of HBA1C for 

patients with diabetes is less than 7.5%, and FBS is between 90–130 

mg/dl
(43)

. But in the current study, the mean of HBA1C and FBS were very 

high. So further glycemic control and restrictions must be done to reach 

this target. 

5.2 Limitations of the study 

 UNRWA refusal in participation in the study, although we tried many 

times, since October 2017, to take the permission to conduct the study 

there, but without agreement. 

 Cross-sectional design of the study, so no association can be 

established. 

 The blood samples were analyzed in two places, MOH centers and An-

Najah National University laboratories. Which may result in minimal 

variations in laboratory results. Both of the laboratories however have 
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the same normal ranges and in both have external quality and 

accreditation. 

 Family history of dyslipidemia was not included, because we cannot 

rely on the reported data from patients or their parents, and the lack of 

medical history of the presence of dyslipidemia in the family. 

 Glutamic Acid Decarboxylase Autoantibodies (GAD) antibodies test 

was not done to the most of type 1 DM patients due to its high cost. 

GAD test is a blood test which measures whether the body is producing       

a type of antibody which destroys its own GAD cells. In type 1 diabetes,     

a number of autoantibodies are thought to circulate including those which 

target glutamic acid decarboxylase. Presence of these autoantibodies 

suggests type 1 diabetes
 (44)

.  

Despite these limitations, we believe that this study provides a baseline 

data to assess the prevalence of dyslipidemia among TIDM patients, 

visiting MOH centers, and Palestinian Diabetes Institute, which is 

considered the largest NGO's, in Nablus city. We believe that this study 

enables us to develop interventional programs to control and minimize the 

dyslipidemia occurrence in young diabetic patients. 

  

https://www.diabetes.co.uk/type1-diabetes.html


41 

5.3  Conclusion 

 Our study was the first report of lipid data of children and adolescents 

with TIDM in Nablus city and West Bank. 

 More than half of the children and adolescents with TIDM had 

dyslipidemia  (51.7%), which is considered a high risk for 

cardiovascular diseases. 

 Dyslipidemia was significantly more frequent among females than 

males. 

 The most frequent type of dyslipidemia in this study was high LDL-C, 

followed by HDL-C. 

 Although not statistically significant, results suggest that dyslipidemia is 

more prevalent in patients having poor glycemic control, which might 

play a major role in the development of cardiovascular diseases among 

these patients. 

 Results of the current study confirmed that dyslipidemia was related to 

the obese patients. 
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5.4  Recommendations 

Due to the high prevalence of dyslipidemia among TIDM patients and 

 its harmful effects in the occurrence of atherosclerosis and cardiovascular 

disease, the recognition of elevating lipid profile in young age is important 

in defining those children with dyslipidemia, and to consider the suitable 

lifestyle interventions, as physical activity, proper healthy diet, and lipid-

lowering medications to minimize the occurrence of cardiovascular 

diseases later in life.  

Screening of the lipid profile should be done in TIDM children and 

adolescents. ADA recommends screening at 10 years old, although in this 

study many patients were younger than 10 years old and had dyslipidemia. 

So further studies should be done in this direction to establish guidelines 

for dyslipidemia screening among TIDM that is specific for the Palestinian 

settings. 
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Appendix 1 

 Data collection form 

كهٛح انذساعاخ انعهٛا –جايعح انُجاح انٕطُٛح   

 

 

النوع  من وجود اضطراب مستويات الدهون في الدم لدى مرضى السكري استبيان حول مدى
 الأول في مدينة نابمس

 

  المريض،ولي أمرعزيزي 

و أقوم بعمل بيان سمير أبو عيشة، أنا طالبة ماجستير صحة عامة  في جامعة النجاح الوطنية، 
معرفة مدى وجود اضطراب مستويات الدىون في الدم لدى مرضى  إلى دراسة ميدانيو تيدف

قد تم اختياركم لتكونوا جزءا من عينة و  عاما. 88، من ىم اقل من النوع الأول من السكري
 لغرض تستخدم سوف ، حيثومراعاة الدقة في الإجابة جى الإجابة عن الأسئمة المرفقةير  الدراسة.
ولكم الحرية  .درجة بأقصى المشاركين وخصوصية ، مع الحفاظ عمى سريةفقط العممي البحث

الكاممة بعدم الإجابة عن أي سؤال، مع إمكانية الانسحاب من المشاركة في الدراسة دون أن يؤثر 
 .ية الطبية المقدمةذلك عمى العنا

 

 البحث ىذا في المشاركة قبول عنيت الاستمارة ىذه تعبئة 

 موافقة ولي الأمرو توقيعو:

 انذراست هذِ فٍ يشبركتكى نكى شبكزٍَ
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 الاستبُبٌ انًتعهق بًذي وجىد اضطزاة يستىَبث انذهىٌ فٍ انذو نذي يزع انسكزٌ يٍ انُىع الأول

 انزقى انتسهسهٍ: 

 )وضع دائزة حىل انجىاة( :أو انببحث يٍ قبم انًشتزكتى تعبئتهب يعهىيبث َأولا: 

  :بُبَبث انًشتزك

 ٗانجُظ:  * ركش        *أَث 

 ..................... :انعًش 

 :انًغرٕٖ انرعهًٛٙ نهًشرشك 

 *غٛش يرعهى            * أعاعٙ            * ثإَ٘

 ٕطاخ انذٔسٚحانًغرٕٖ انرعهًٛٙ نٕنٙ الأيش)انًراتع نهعلاج ٔانفح( : 

 *غٛش يرعهى              * أعاعٙ           * ثإَ٘            * جايعٙ

 ............................. :سقى انٓاذف: ..................................سقى انجٕال 

 :)ٍانعُٕاٌ)يكاٌ انغك 

 *يذُٚح*قشٚح              * يخٛى 

 

 )خبص ببنًزضً انًظببٍُ ببنسكزٌ يٍ انُىع الأول(   انتبرَخ انطبٍ:

 .......................:يذج ذشخٛض الإطاتح تًشع انغكش٘ تانغُٕاخ 

 ..........................:٘انعًش عُذ ذشخٛض يشع انغكش 

  انًغرخذو فٙ انعلاج:........................... الأَغٕنٍَٕٛع 

  أخزْا خلال انٕٛو: ....................انهٙ ٚرى  الأَغٕنٍٛعذد ٔحذاخ 

 يشاع:هح انًشضٙ:  ْم ٕٚجذ فٙ انعائهح أذاسٚخ انعائ 

*جهطاخ             *أيشاع فٙ انقهة            *اسذفاع ضغظ انذو                       *عكش٘      

 دياغٛح

 

 كاٌ يشع انغكش٘ يٕجٕد تانعائهح, ْم ٕٚجذ يضاعفاخ عهٗ: إرا 

 شثكٛح انعٍٛ: *َعى                     *لا                     *لا أعهى*اعرلال 

 *اعرلال انكهٛح: *َعى                            *لا                     *لا أعهى                  

 ى: * َعى                         *لا                     *لا أعهالأطشاففٙ  *اعرلال عظثٙ

 : *َعى           *لا                      *لا أعهىٔانقهة*أيشاع فٙ الأٔعٛح انذيٕٚح
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 ثبَُب: يعهىيبث َتى تعبئتهب يٍ قبم انببحث:

 

 انفحض انطبٍ:

 .............: انطٕل 

 ..............:ٌانٕص 

 .....................:يؤشش كرهح انجغى 

 ........................:يحٛظ انخظش. 

 ........................:قٛاط ضغظ انذو 

 

 

 

 انفحىطبث انًخبزَت:

 

 

 FBS:……………. 

 HBA1C:………………. 

 Total Cholesterol level:……….. 

 Triglycerides:……………. 

 LDL-C:…………………. 

 HDL-C:…………………. 
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Appendix 2 

Institutional review board (IRB) approval of the study  

 

 

 



55 

Appendix 3 

 An-Najah national university letter to MOH to facilitate the     

student's mission 
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Appendix 4 

 An-Najah national university letter to Palestinian Diabetes Institute to 

facilitate the student's mission 

 

 أ



 

 جامعة النجاح الوطنية
 العميا كمية الدراسات

 

 

 

اضطراب مستويات الدهون في الدم لدى مرضى السكري من النوع الأول 
 عاما في مدينة نابمس: دراسة مقطعية 81من هم أقل من 

 

 

 إعداد
 بيان سمير أبوعيشة

 

 إشراف
 د. عبد االسلام الخياط

 

 

 
 

 ,لعامةقدمت هذه الأطروحة استكمالَا لمتطمبات الحصول عمى درجة الماجستير في الصحة ا
 .فمسطين-نابمس ,في جامعة النجاح الوطنية ,بكمية الدراسات العميا

8102 



 ب 

 81اضطراب مستويات الدهون في الدم لدى مرضى السكري من النوع الأول من هم أقل من 
 عاما في مدينة نابمس: دراسة مقطعية

 إعداد
 بيان سمير أبوعيشة

 إشراف
 د. عبد االسلام الخياط

 ممخصال

 راسة:خمفية الد

النوع الأول من مرض السكري ىو حالة تتحدى الصحة العامة في جمع أنحاء العالم. زاد معدل 
اضطراب مستويات الدىون في الدم في عموم السكان، بما في ذلك الأطفال و المراىقين، انتشار 

، مويةفي الآونة الأخيرة. بما أن ىذا الاضطراب يعتبر عامل خطورة لأمراض القمب و الأوعية الد
 فإن الفحص الصحيح ضروري لمحد من ىذه النتيجة الضارة.

 الهدف:

اضطراب مستويات الدىون في الدم عند الأطفال والمراىقين المصابين بالنوع الأول انتشار دراسة 
 ، وتقييم علاقتو بعوامل مختمفة.يمن مرض السكر 

 المنهجية:

الذين يعانون من داء السكري من النوع  مريض من الأطفال والمراىقين886تم اجراء الدراسة عمى 
، والذين كانوا يحضرون عيادات مرضى السكري في اً عام 88، والذين تقل أعمارىم عن الأول

. تم 7188 إلى آذار 7187، من تشربن الأول دراسة مقطعية مستعرضةفي ، نابمس بشكل منتظم
وتاريخ  السكانية والاجتماعيةالبيانات ، أقسام 3، والتي شممت استخدام استبيان لجمع البيانات

الدىون الثلاثية ، والنتائج المختبرية لفحوصات الكوليسترول الكمي و ، والقياسات البشريةالمرض



 ج 

الكوليسترول عالي الكثافة، بالإضافة الى فحص صيام السكر في الكوليسترول منخفض الكثافة و و 
 الفحص التراكمي لمسكر.الدم و 

        تم استخدام اختبارات، و Stataممية تحميل الاستبيانات باستخدام برنامج  قد أجريت عو 
Chi-square, two-sample t test    .لمكشف عن العلاقات اليامة بين المجموعات المقارنة

 ذات دلالة إحصائية. 0.05تم اعتبار درجة الندرة أقل من و 

 النتائج:

مراكز لمرضى السكري في مدينة نابمس. وكان مريض من ثلاثة  886 تطبيق الدراسة عمىتم 
. وكان 3.8±  87.5، مع متوسط العمر = من الإناث %48.4من الذكور و %58.6 منيم

 . 3.7±  8.7 متوسط العمر عند بداية الإصابة بالسكري

كانوا يعانون من السمنة. كان  %81.3 ، بينيم4.6±  71.7كان متوسط مؤشر كتمة الجسم 
   ومتوسط فحص السكر التراكمي، 815.5±  778.3ام السكر في الدم متوسط فحص صي

متوسط فحص الدىون الثلاثية ، و 35.5±  865، ومتوسط فحص الكوليسترول الكمي ±7.8 9.5
، والكوليسترول 31.7±  97.1، ومتوسط فحص الكوليسترول  منخفض الكثافة 49.8 ± 84.4

 .84.8±  55.6عالي الكثافة 

بين  أكثر تكرارا تكانو ، اسةمن عينة الدر  %58.7ون في الدم ىاب مستويات الدكانت نسبة اضطر 
الأكثر شيوعاً كان ارتفاع الكوليسترول منخفض الكثافة، يميو انخفاض الكوليسترول . النوع الإناث

  عالي الكثافة.

جموعة بين مالمرضى الذين لدييم اضطراب في مستويات الدىون و  تم إجراء مقارنة بين مجموعة 
المرضى الخاليين من ىذا الاضطراب فيما يتعمق بالبيانات السكانية والاجتماعية، و قياسات الجسم 

 البشري، ودرجة السيطرة عمى نسبة السكر في الدم، ومستوى الدىون.
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 الاستنتاج:

كانت دراستنا أول تقرير لبيانات الدىون للأطفال والمراىقين الذين يعانون من النوع الأول من 
لدييم اضطراب في مستويات الدىون  ابمس. أكثر من نصف المرضىمرض السكري في مدينة ن

. اضطراب مستويات وعية الدمويةالأتعتبر نسبة عالية المخاطر لأمراض القمب و  ىذهالدم، و  في
المرضى الذين يعانون من ضعف السيطرة عمى نسبة السكر  دىون في الدم كان أكثر انتشارا بينال

ىؤلاء المرضى في الأوعية الدموية بين ىذا يمعب دوراً رئيسياً في تطوير أمراض القمب و ، و في الدم
السياسة الصحية الفحص الروتيني لبيانات الدىون بين مرضى السكري  تضمنيجب أن تالمستقبل. 

رفع مستوى الوعي لدى  من النوع الأول لمنع المزيد من المضاعفات والعبء عمى النظام الصحي.
دورا رئيسيا في اضطراب مستويات الدىون في الدم يمعب والمرضى حول مضاعفات  ولياء الأمورأ

 في المستقبل.عمى الصحة خفض النتائج 



 

 


