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Obesity and overweight are extensive phenomena that reached epidemics extent worldwide, including
the Kurdistan region of Iraq. The aim of this study is to evaluate the values of total cholesterol (TC),
triglycerides (TG), low-density lipoprotein cholesterol (LDL-C), high-density lipoprotein cholesterol
(HDL-C), body mass index (BMI), and the state of physical activity in Halabja’s public employees. Overall
355 adults aged from 19 to 63 including 246 males and 109 females contributed to the study. The lipid
profiles were tested in all subjects after over-night fasting. In addition, anthropometry measurements
were taken; the mean height for males is 1.7129 m and 1.5732 m for females. The mean weights
of males and females are 80.4813 and 69.9459 kg, respectively. The mean BMI value for males and
females is 27.4258 and 28.3274, respectively. Some of the cases were diagnosed with diabetes, renal
diseases, hypertension, and other relevant diseases. 246 of participants adopted sedentary lifestyles
while 109 of them lived an active lifestyle. 65, 162, 98, and 206 of participants had TC, TG, LDL-C,
and HDL-C off-limits, respectively. Pearson’s correlation between BMI with TC, TG, and LDL-C showed
a significant relationship at 0.01 level as 0.156**, 0.140**, and 0.144**, respectively. HDL-C was
negatively correlated to BMI at —0.062 level. The analysis of variance showed statistically significant
p-values between TC, TG, and HDL-C according to BMI at 0.027, 0.000, and 0.000, respectively.
The sedentary group of participants showed a higher Mean range of TC, TG, LDL-C, and HDL-C than

an active group of participants.

Keywords: Body mass index; High-density lipoprotein cholesterol; Low-density lipoprotein
cholesterol; Total cholesterol; Triglycerides

INTRODUCTION

The essential materials in human body are phospholipids,
cholesterol, triglycerides (TG), and fatty acids, which make
up the basic structure of cell wall, and act as a starting
material to other steroid hormones, bile acids, and Vitamin
D (Freitas et al., 2013). TGs made up of a combination of
three fatty acids with one glycerol molecule that acts as an
energy storage molecule in the body (Alves-bezerra and
Cohen, 2018). Lipoproteins cause the lipids to solubilize
and be transported in an aqueous solution of the body
(Freitas et al., 2013). Plasma lipoproteins are classified into
seven groups according to size, apolipoproteins, and lipid
composition: (chylomicrons, chylomicron remnants, very
low-density lipoprotein (VLDL), IDL, LDL, high-density
lipoprotein [HDL], and Lipoprotein-a Lp [a]) (Kenneth and
Feingold, 2000). Dyslipidemia is the name signed for any
imbalances in the amount of the lipoproteins in the human
body. Lipid profile is testing for (total cholesterol [TC],
HDL cholesterol [HDL-C], LDL cholesterol [LDL-C],
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and TG) which is critical for observing the medical state
of anyone at risk of heart diseases, atherosclerosis, diabetic
mellitus, and other metabolic diseases (Freitas et al., 2013;
Brandao etal., 2011). Understanding risk factors for CVD
include modifiable factors such as smoking, diabetes,
hypertension, high cholesterol, and overweight, which
may help to reduce the risk of developing CVD (Bo etal,,
2018). Many factors lead to imbalances in the lipid profile
levels in the body, including hereditary, lifestyle, and
obesity regardless of age (Magnussen et al., 2011). Early
measurements of lipid profile are important in preventing
the risk of CVD (Freitas et al., 2013), (Brandao etal., 2011).
Among major factors leading to (CVD) is hypertension.
The presence of hypertension is increased worldwide
especially in developing countries (Choudhury et al., 2014;
Mora et al., 2013). Common believes are the hypertension
is directly related to high levels of lipid profile components
other than HDL-C (Mora et al., 2013). Type 2 diabetes
mellitus patients are at higher risk of dyslipidemias that
causes in developing of heart disease (Alzahrani et al.,

©2011-2019, Erbil Polytechnic University, Erbil, Kurdistan Region - ER. Iraq



Abdullah, et al.

2019; Naqvi et al., 2017). Patients suffer from hepatic
diseases susceptible to variations in lipids and lipoproteins
in their body (Mclntyre, 1978; Muhammed and Jayaraj,
2016). The World Health Organization (WHO) stresses
that the not-transmissible chronic diseases (NTCDs)
are influenced more in the developed states than the
newly developing countries (Branddo et al.,, 2011). The
growth of the NTCDs came as a result of the process
of industrialization, economic evolution, urbanism, food
globalization of eating practices, sedentary lifestyle, and
smoking (Brandao etal., 2011). The benefits of exercise in
averting heart disease and other metabolic disorders shown
clearly by academic researches that showed regular physical
activities cause an increase in HDL-C concentrations and
decrease the bad cholesterol and TG (Carreras-Gonzalez
and Ordoéfiez-Llanosb, 2007; Swain and Franklin, 20006).
Changes in amounts of lipid components in the body with
an active lifestyle can be comparably smaller and the ratio
of the atherogenic index of LDL-C, VLDL-C to the good
cholesterol could be smaller as well when regular moderate
exercise is chosen as a lifestyle (Carreras-Gonzalez and
Ordéfiez-Llanosb, 2007). To achieving health, adults need
to be active daily. To be called active, one must collect
at least 150 min of activities per week. These activities
include moderate as walking or cycling to intense exercises
like (running) (Davies et al., 2019). The major objective
of this study is to evaluate the levels of serum (TC,
LDL-C, HDL-C, and TG) in public employees in Halabja
governorate in Kurdistan region of Iraq. Atherogenic
index of plasma value, that calculated by the logarithmic
transformation of the resulting number found by dividing
plasma TG value to HDL-C value, is a good marker for
evaluating risk factor of atherosclerosis and cardiovascular
disease (Shen et al., 2016; Dobiasova and Frohlich, 2001).
The abundance of small LDL-C and small HDL-C particles
in blood is correlated to high coronary artery disease
(CAD) risk. Inversely, large HDL-C particles decrease the
developing of CAD (Dobiasova and Frohlich, 2001). In the
present study, the rate of the lipid profile was evaluated in
a group of public employees of Halabja city’s population.

MATERIALS AND METHODS

A cross-sectional research that included Halabja employees
in the public sector between 19 and 63 years old from July
to August 2019, including 246 males and 109 females were
tested for their lipid profile. The study included healthy
adults and patients diagnosed with chronic diseases such
as (20) diabetic, (30) hypertensive (30), and (16) individuals
with renal diseases. Anthropometry measurements used
to calculate participants body mass index (BMI). Ethical
approvals and informed consent were obtained from each
individual participated in the study and they all signed

their acceptance for using their data anonymously in our
study. The study was conducted after acquiring consent
from each government organization that samples were
taken from its employees. The medical history of patients
was taken from participants individually to confirm any
illness from the past and present. Three milliliters of
venipuncture blood were collected by sterilized syringes
which were poured into gel separator tubes. The collected
samples were let to clot then centrifuged at 3800 RPM
for 10 min. The clear serum separated in Eppendorf
tubes and tested for TC, LDL-C, HDL-C, and TG by
Cobas-C111. Anthropometry measurements were taken
using (Electronic body scale TCS-200-RT) balance and
the BMI calculated and categorized based on the World
Health Organization’s classification (WHO, 1995). Active
and sedentary lifestyles determined by the total minutes
of activities per week. These activities include moderate
as (walking or cycling) to intense exercises like (running)
(Davies et al., 2019).

Statistical Analysis

The collected data for the study were analyzed using SPSS
(IBM SPSS statistics 24). The correlation coefficients
between the variables were determined using the Pearson
correlation coefficient. Analysis of variance (ANOVA) is
used to indicate statically significant differences between
the groups; post hoc test is used to show the exact differences
among the groups, and t-test for illustrating the effect of
some chronic diseases and activities on the lipid profile.

RESULTS

The collected data from respondents had been recorded,
computerized, and quantitatively analyzed directly using
statistical analysis methods. The age range of adults included
in the study started from 17 to 63 years old, whereas
40.9% were in their 30 s. The BMI ratio of the participants
showed that the majority of the participants in the study
were overweight adults; some of them were suffering from
obesity. The mean value for BMI of male participants is
27.4258, while females in the study are 28.3274. The total
weight of the respondents shows that the minimum weight
is 39 kg, the maximum is 130 kg, and the mean value of
355 participant’s weight is calculated as 77.2465 kg with
a SD of 14.40839. The total height measurement of the
respondents shows the minimum height of the participants
to be 1.44 m, the highest one as 1.9 m with a mean value of
1.67 m, and a SD value of 0.08830. Among the total of 355
participants, there were 20 patients diagnosed with diabetes,
the lipid profile of these patients shows an increase in the
mean results of the TC (175.55 mg/dL) in comparison to
non-diabetic (171.53 mg/dL) individuals. The mean value
of TG levels in diabetic patients is 203.8 mg/dL and is
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higher than those of normal individuals (164.82 mg/dL).
In addition, mean HDIL.-C and LLDIL.-C results were close
in both classes [Table 1]:

Out of 355 subjects, there were 30 patients suffering from
episodes of hypertension, the lipid profile of these patients
is shown in Table 2:

From 355 cases, there were 16 patients with problems in
their kidney; the lipid profile of these patients is shown
in Table 3:

In 355 participants, there were 109 persons with an active
lifestyle and 246 persons with a sedentary lifestyle; the lipid
profile of these persons is shown in Table 4:

Table 1: Lipid profile value in diabetic and non-diabetic
individuals

TC Non-diabetic 335 171.53 34.236
Diabetic 20 175,55 34.104
TG Non-diabetic 335 164.82 102.126
Diabetic 20 203.80 154.677
HDL-C Non-diabetic 335  40.52 9.948
Diabetic 20 40.00 10.716
LDL-C Non-diabetic 335 106.59 27.903
Diabetic 20 106.75 27.659

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

Table 2: Lipid profile value in normal and patients with
hypertension

TC Normal 325 171.99 34.548
Have hypertension 30 169.23 30.494
TG Normal 325 168.96 108.070
Have hypertension 30 146.03 76.189
HDL-C Normal 325 40.31 9.994
Have hypertension 30  42.40 9.754
LDL-C Normal 325 106.72 28.022
Have hypertension 30 105.33 26.333

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

Table 3: Lipid profile value in normal and patients with renal
diseases

TC Normal 339 171.07 34.252
Have renal diseases 16 186.19 30.411
TG Normal 339 167.47 105.682
Have renal diseases 16 157.56 112.631
HDL-C Normal 339 40.16 9.721
Have renal diseases 16 47.50 12.853
LDL-C Normal 339 106.16 27.835
Have renal diseases 16 116.06 27.336

Only 65 participant’s TC level is higher than the accepted
limit. The TG levels distributions among cases show a normal
level for 193 persons and range above 150 mg/dl of 162
cases. 29 cases had very high TG levels above 300 mg/dL.
The majority of participants (206 persons) have their
HDL-C below the normal value (40 mg/dL). 149 cases
among them have higher than normal values for HDL-C.
98 cases have higher than normal values of LDL-C.
Most of participants have LDL-C values between 81 and
120 mg/ dL. Pearson’s correlation between BMI and lipid
profile variables is shown in Table 5. The P-value between
TC and BMI is 0.156** which is significant at the 0.01 level
(two-tailed). The value shows a positive correlation between
the two variables.

The crosstab [Table 6] shows the distribution of TC levels
among various BMI groups.

Pearson’s correlation between BMI and TG is 0.140%*
[Table 5] which is significant at the 0.01 level (two-tailed).
The value shows a positive correlation between the two
variables. The distribution of TG levels among various
BMI groups is shown in Table 7.

Pearson’s correlation between BMI and HDL-C is —0.062
[Table 5] which is non-significant at the 0.01 level (two-
tailed). The value shows a negative correlation between the
two variables. Table 8 shows the distribution of HDL-C
levels among various BMI groups.

Pearson’s correlation between BMI and LDL-C is 0.144**
[Table 5] which is significant at the 0.01 level (two-tailed).

Table 4: Lipid profile value in active and sedentary lifestyle
groups of individuals

TC Active 109 163.16 32.259
Sedentary 246 175.57 34.397
TG Active 109 163.48 99.331
Sedentary 246 168.59 108.782
HDL-C Active 109 38.93 7.314
Sedentary 246 41.18 10.894
LDL-C Active 109 99.67 27.282
Sedentary 246 109.67 27.600

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

Table 5: Pearson correlation between lipid profile variables
and BMI value

TC 0.156 0.003
TG 0.140 0.008
HDL-C -0.062 0.247
LDL-C 0.144 0.007

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol
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The value shows a positive correlation between the two
variables. Table 9 shows the distribution of LDL-C levels
among various BMI groups.

The relationship between lipid profile variables and BMI
is illustrated in Figure 1.

To verify whether the differences are statistically
significant or not, ANOVA between groups and within

Table 6: Distribution of TC mg/dL according to BMI values

the groups are tested [Table 10] for each (TC, TG,
HDL-C, and LDL-C) according to BMI, the overall
P-value for TC, TG, and HDL-C is equal to 0.027,
0.000, and 0.000, which are smaller than (0.05), that
means TC, TG, and HDL-C are statistically different
according to BMI, indicating statistically significant
difference between BMI groups in term of their TC,
TG, and HDL-C. While the p-value for LDL-C equals
to 0.091, which is greater than the statistical significant

TC: Total cholesterol, BMI: Body mass index

Table 7: Distribution of TG mg/dL according to BMI values

TG: Triglycerides, BMI: Body mass index

Table 8: Distribution of HDL-C mg/dL according to the BMI values

HDL-C: High-density lipoprotein cholesterol, BMI: Body mass index

Table 9: Distribution of LDL-C mg/dL according to the BMI values

LDL-C: Low-density lipoprotein cholesterol, BMI: Body mass index
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Figure 1: Relationship between TC, TG, HDL-C, and LDL-C with BMI

Table 10: Analysis of variance between groups and within groups for lipid profile variables and BMI

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein cholesterol, LDL-C: Low-density lipoprotein cholesterol, BMI: Body mass index

level, stating that LDL-C is not statistically significant ~ The results of multiple comparisons between lipid profile
different according to the BMI. variables and BMI groups are shown in Table 11.
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Table 11: Multiple comparison between lipid profile variables and BMI

TC 18.6-24.5 24.5-29.5 -13.112~
29.5-39.5 -13.095*
TG 18.6-24.5 24.5-29.5 -62.768"
29.5-39.5 -59.987*
HDL-C 18.6-24.5 24.5-29.5 5.465*
29:5-395 4.712*
24.5-29.5 >39.5 -9.179*
29.5-39.5 >39.5 -8.426"
LDL-C 18.6-24.5 24.5-29.5 -8.956"
29.5-39.5 -9.137~

4.520 0.004 -22.00 -4.22
4.987 0.009 -22.90 -3.29
13.732 0.000 -89.77 -35.76
15.151 0.000 -89.79 -30.19
1.296 0.000 2.91 8.01

1.430 0.001 1.90 7.53

3.519 0.009 -16.10 -2.26
3.571 0.019 -15.45 -1.40
3.697 0.016 -16.23 -1.68
4.079 0.026 =716 =11

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein cholesterol, LDL-C: Low-density lipoprotein cholesterol, BMI: Body mass index

The post hoe test in Table 11 shows exactly where the
differences among the groups occur by taking asterisks
(*) on it. The asterisk indicating that the two groups being
compared are significantly different from one another at
P < 0.05 level. In proportion to the results, BMI group of
18.6-24.5 with each of groups 24.5-29.5 and 29.5-39.5 is
statistically significantly different from one another according
to TC, that is, the BMI group of 18.6-24.5 and 24.5-29.5
differ significantly in terms of their TC with P-value (0.004).
Furthermore, the BMI group of 18.6-24.5 and 29.5-39.5
differs significantly in terms of their TC with P= 0.009. Then
in the group of TG, the BMI group of 18.6-24.5 with each
of groups 24.5-29.5 and 29.5-39.5 is statistically significantly
different from one another according to TG, that s, the BMI
group of 18.6-24.5 and 24.5-29.5 differs significantly in
terms of their TG with P = 0.000. Furthermore, the BMI
group of 18.6-24.5 and 29.5-39.5 differs significantly in
terms of their TG with P = 0.000. When in the group of
HDL-C, the BMI group of 18.6—24.5 with each of groups
24.5-29.5 and 29.5-39.5 is statistically significantly different
from one another according to HDL-C, that is, the BMI
group of 18.6-24.5 and 24.5-29.5 differs significantly in
terms of their HDI-C with P = 0.000. Furthermore, the
BMI group of 18.6-24.5 and 29.5-39.5 differs significantly
in terms of their HDL-C with P = 0.001, and the BMI
group of 24.5-29.5 and >39.5 differs significantly in terms
of their HDL-C mg/dL with P = 0.009, so the BMI group
of 29.5-39.5 and >39.5 differ significantly in terms of their
HDL-C mg/dL with P = 0.019. Finally in the group of
LDL-C, the BMI group of 18.6-24.5 with each of groups
24.5-29.5 and 29.5-39.5 is statistically significantly different
from one another according to LDL-C, that is, the BMI
group of 18.6-24.5 and 24.5-29.5 differs significantly in
terms of their LDIL-C with P = 0.016. Furthermore, the
BMI group of 18.6-24.5 and 29.5-39.5 ditfers significantly
in terms of their LDL-C with P = 0.026.

Table 12 shows the results of correlation and significance
values between lipid profile of non-diabetic and diabetic
cases.

Table 12: The relationship between non-diabetic and diabetic
cases in terms of their lipid profile values

TC for non-diabetic and diabetic 0.289 0.217
TG for non-diabetic and diabetic -0.007 0.978
HDL-C for non-diabetic and diabetic 0.218 0.356
LDL-C for non-diabetic and diabetic 0.099 0.679

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

From Table 12, the value of correlation and p-value of non-
diabetic and diabetic in term of their (TC, TG, HDL-C,
and LDL-C) is equals to 0.217, 0.978, 0.356, and 0.679,
respectively, and is greater than the significant level (Alpha)
that is equal to 0.05, indicating that there is no relationship
between non-diabetic and diabetic in term of their lipid
profile in our sample size.

Table 13 shows the t-test for participant’s lifestyle (active and
sedentary) in term of their TC, TG, HDL-C, and LDL-C,
there are differences between the active and sedentary in
term of their lipid profile. The result of the test reveals
statistically significant differences between the means of the
active and sedentary of each TC, and LDL-C at the level
of 00=0.05, from Table 13, it is noted that the P-values for
TC, and LDL-C are equal to 0.000 for each them, which
are smaller than the level of significant, rejecting the null
hypothesis, while there are not a differences between the
active and sedentary in terms of their TG and HDL-C.
From Table 13, the P-values for TG and HDL-C are equal
to 0.103 and 0.944, respectively, which are greater than the
significant level, so the null hypothesis cannot be rejected. It
says that two means are equal and there are no statistically
differences between the means.

Table 14 shows the t-test for participants with normal and
hypertension in terms of their TC, TG, HDL-C, and
LDL-C. There are differences between the normal and
hypertensive cases in their HDL-C and LDL-C. The
result of the test reveals statistically significant differences
between the means of the normal and hypertensive cases
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Table 13: Results of t-test for active and sedentary of TC, TG,
HDL-C, and LDL-C

TC for active and sedentary -17.01835 -3.710 108 0.000
TG for active and sedentary ~ -27.41284 -1.643 108 0.103
HDL-C active and sedentary -.09174 -0.071 108 0.944
LDL-C active and sedentary ~ -14.30275 -3.761 108 0.000

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

Table 14: Results of t-test for the normal and hypertensive
cases in terms of their TC, TG, HDL-C, and LDL-C

TC for normal and 11.76667 1.311 29 0.200
hypertension
TG for normal and 34.80000 1.298 29 0.204
hypertension
HDL-C for normal and -4.53333 -2.099 29 0.045
hypertension
LDL-C normal and 14.16667 1.771 29 0.087
hypertension

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

of each HDL-C at the level of (0t=0.05) and LDL-C at the
level of (00=0.10). From Table 14, the P-values for HDL-C
and LDL-C are equal to 0.045 and 0.087, respectively,
which are smaller than the significance level. Hence, the
null hypothesis can be rejected. It says that two means are
not equal and there are statistically differences between the
means, while there are not differences between the normal
and hypertensive cases in terms of their TC and TG. From
Table 14, P-values for TC and TG ate equal to 0.200 and
0.204, respectively, which are greater than the significant
level. Hence, the null hypothesis cannot be rejected. It says
that the two means are equal and there are no statistically
differences between the means.

Table 15 compares each of the normal and renal disease
cases in terms of their mean scores, mean difference of
their scores, and t-test in the groups. The significance of
the differences is analyzed using t-test. There is a difference
between the normal and renal disease cases in terms of their
HDL-C. The result is statistically significant between the
means of the two HDL-C at the level of (0t=0.05). From
[Table 15] the P-value for HDL-C is equal to 0.008 which is
smaller than the significant level. Hence, the null hypothesis
can be rejected. It says that two means are not equal and
there is statistically difference between the means. While
there are not differences between the normal and renal
disease cases in TC, TG, and LDL-C as their p-values equal
to 0.455, 0.628, and 0.750, respectively, which are greater
than the significant level. Hence, the null hypothesis cannot
be rejected. It says that two means are equal and there are
not statistically differences between the means.

Table 15: Results of t-test for normal and renal of TC, TG,
HDL-C, and LDL-C

TC for normal and renal -7.18750 -0.766 15 0.455
diseases
TG for normal and renal 18.81250 0.494 15 0.628
diseases
HDL-C for normal and renal -10.12500 -3.028 15 0.008
diseases
LDL-C normal and renal 3.06250 0.325 15 0.750
diseases

TC: Total cholesterol, TG: Triglycerides, HDL-C: High-density lipoprotein
cholesterol, LDL-C: Low-density lipoprotein cholesterol

DISCUSSION

This is the first study in Halabja and Kurdistan region of
Iraq that shows the actual rates of lipid profile in a sample
population in Halabja city public organizations. In the
present study, a total number of 355 subjects were
measured for their BMI, serum lipid profile and their
medical history were investigated. To show the reality of
these different groups of individuals, we chose a cross-
sectional method for sampling that helps in capturing most
of the information of the subjected population (Setia,
2016). Height and weight measurements help to determine
the risks of high lipid profile; it is proved that maintenance
of normal body weight helps to lower the cardiovascular
disease risk factor (Addo et al., 2019). The overall activity
of individuals per day affects the possibility of getting a
lower or higher risk of CVDs. Itis proved that every day
activities result in the lower risks for CVDs in both middle-
aged adults and elderly persons as well (Lachman et al,,
2018). The correlations between every two variables have
been found using this tool in accordance with that reason
(Mukaka, 2012). The subjected persons in this study were
all adults aged between 18 and 63 years old. This range is
the serving age of employees at government organizations
before them sent to their retirements at age 63 according
to the applied laws in the Kurdistan Regional Government
of Iraq (Parlement, 2014). 185 of 355 cases aged from 31
to 45 years old. Only 98 respondents were at ages above
45 while taking the samples. Only 16 of them aged from
18 to 30. The population used in this study could be
considered as an adult population and male-dominant of
246 males to only 109 females. The majority of the
population in this study were overweight. 262 persons had
their BMI above 24.5 including eight persons suffer from
extreme obesity. Females in the study had more mean BMI
values than males of 28.3274 £ 5.80900 and 27.4258 *
4.37912, respectively. A high level of BMI is inversely
correlated with good cholesterol and is proportional to TG
(Shamai et al., 2009). The relationship between diabetes
and lipid profile has been intensively studied by researches
for decades. The number of patients who suffer from
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diabetes is in a rise according to the WHO data (Purnamasari
et al., 2019). From the literature, it has been shown that
Type 2 diabetes mellitus causes an increase of the risks to
coronary heart disease (CHD) and hyperlipidemias
(Nakhjavani et al., 2006). In the present study, 20 diabetic
patients were in the sample population. Comparing their
lipid profile results with other participants shows that the
patients with diabetes have higher mean TC values of
175.55 mg/dL, while 171.53 mg/dL to other 335
participants. The mean variation of TG is higher in these
patients than the normal individuals which are 203.8 and
164.82 mg/ dL, respectively. Meanwhile, there is no clear
differentiation of the mean values of HDIL.-C, LDL-C in
the two groups in our study. However, these variations are
not statistically significant in only 20 diabetic patients of
this study. The correlation and p-value of the groups in
term of their (TC, TG, HDL-C, and LDL-C) are equal to
0.217, 0.978, 0.356, and 0.679, respectively, which are
greater than the significant level (0.05). Blood pressure is
proved to be highly effective cause in high levels of lipid
profile, that is, because of the atherosclerotic lesions which
are rare in low-pressure regions of the circulation, for
instance, veins or the pulmonary artery, this happens
regardless to the fact that they all exposed to the same
amount of lipids and sugar in the body (Kannel, 1987).
Although among the subjects in this study, only 30 were
diagnosed with episodes of hypertension. The results of
the lipid profile were almost the same in TC and LDL-C,
with a slight difference in TG and HDL-C. These results
were out of expectations as most of the scientific literature
assesses that there is a clear relationship between
hypertension with high levels of lipid profile. Renal diseases
lead to profound hyperlipidemias. This consequence
resourced from the deregulations of HDL-C and TG
lipoproteins that in turn cause atherosclerosis, cardiovascular
diseases, and sometimes cause mortality in chronic renal
failure patients. Hence, controlling higher levels of lipid
profile in these patients decreases the fatal risk of chronic
kidney disease (Kumari and Srinivas, 2018). Only 16
persons out of 355 have experienced kidney problems
including kidney stones, inflammations, urine crystals, and
chronic renal failure at the time of the study. The lipid
profile test, however, indicated different results in the two
groups. Mean TC and LDL-C levels in 16 individuals with
renal diseases are higher than other 339 normal persons.
While the HDL-C, and TG results were quite different.
Engaging in an active lifestyle is increasingly associated
with higher levels of favored HDL-C and lower levels with
TG, TC, and LDL-C (Crichton and Alkerwi, 2015).
Individuals with a sedentary lifestyle almost have higher
BMI, faced with risks of hypertension and have the worse
profile of lipids in their body in which leads to risks of
affecting cardiovascular diseases (Le6n-Latre et al., 2014).

Only 30.7% of 355 participants in the study had a daily
active lifestyle. The results of TC, TG, HDL-C, and LDL-C
among those with this healthy habit show clear indication
on the effectiveness of daily sports on lipid profile. To
compare the mean results, we can see that TC is 163.16,
175.57, TG is 163.48, 168.59, HDL-C is 38.93, 41.18, and
LDL-C is 99.67, 109.67 for both active and sedentary
groups, respectively. The population in the study is divided
according to their lipid profile ranges. The TC level starting
from <81 mg/dL was only observed in two persons out
of 355. Others 288 people had normal TC levels below
200 mg/dL. The other 65 persons were above reference
ranges >200 mg/dL. The majority of the participants in
the study were healthy individuals in terms of TC as in the
literature the reference range of TC is calculated to be
below 200 mg/dL (Jalali et al., 2013). Serum TG in the
population starting from <51 mg/dL is seen in 4 persons.
189 cases had their TG levels <150 mg/dL. Other 162 out
of 355 cases have their TG’ above the reference value
including 7 with very high values above 500 mg/dL. The
clinical practice guideline literature recommends that only
fasting levels of TG be considered in the diagnosis of
hypertriglyceridemia. The ranges below 150 mg/dL atre
considered normal while (150-999 mg/dL) called as mild
and moderate values of TG. The levels above 1000 mg/dL
are considered as severe and very severe hypertriglyceridemia
(Berglund et al.,, 2012). The HDL-C level below 40 mg/dL
is repeated in 206 persons out of 355 participants. The
ranges below 40 mg/dL are accounted for abnormal values
in most of the literature (Malati and Mahesh, 2009). Other
149 persons have normal values above the lower limit
including only 1 above 100 mg/dL. Diet is of great
importance to the levels of HDL-C in the blood that can
alter the range of it. There is enormous interest in
increasing the HDL-C levels that come from its protective
role in coronary heart diseases (Brinton et al., 1990). Most
of the encounters in this study (257) have their LDL-C
levels below 120 mg/dL. 98 persons have abnormally high
levels of bad cholesterol up to 240 mg/dL. People with
high LDL-C above 190 mg/dL and low HDL-C below
40 mg/dL face greater risk of getting atherosclerosis,
whereas those below 100 mg/dL for LDL-C and above
40 mg/dL for HDL-C face lesser risks of getting it (Hao
and Friedman, 2014). Atherosclerosis and plaque formation
within blood vessels and arteries start with a lesion on the
endothelial layer of them that let LDL-C to be transferred
into the intima, then converting into oxidized LDL-C
cholesterol by the actions of free radicals which are able
of oxidizing LDL-C (Gui et al., 2012; Hao and Friedman,
2014). The correlation between BMI and TC proved to be
a linear positive correlation throughout the literature
(Nwaiwu and Ibe, 2015). In this study, the Pearson’s
correlation value of these two variables is 0.156** which
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denotes a significant relationship between them at 0.01
level (two-tailed). This value suggests that by increasing the
mean BMI value of the sample population, the average TC
increases as well and vice versa. The correlation between
BMI with TG and LDL-C is also a significant positive value
at rates of 0.140%* and 0.144** at the 0.01 level (two-tailed),
respectively. However, Pearson’s correlation value shows a
negative correlation between BMI and HDL-C value. The
value is —0.062 that is not significant at the 0.01 level (two-
tailed). This means in higher levels of HDL-C, BMI is
lower, so there is a reverse correlation between these two
variables. Slim body weight is very dependent on the
amount of HDL-C in the body. There is an inverse
relationship between BMI and the concentration of
HDL-C (Patk et al., 2018).

CONCLUSION

The present study is the first of its kind to be conducted
specifically in government employees in Halabja and
Kurdistan region of Iraq. It is of great importance to
evaluate the health status of these groups of public
servants. The results came out of this study show that
the overall health status of the subjected individuals in
terms of their lipid profile test is good. However, in
terms of individuals activities and BMI values, there
are abnormalities as most of the employees’ adopt a
sedentary lifestyle on the daily basis that causes them to
face higher risks of getting hyperlipidemias complications.
Anthropometry measurements of the females in the study
indicate that they are mostly adopting sedentary lifestyle
and have higher BMI values than males in the study. It is
crucial to point out the fact that most cases in the study
have low levels than normal of HDIL-C and higher levels
than normal of LDL-C in their blood. Diet along with
engaging in an active lifestyle can play a major role in
regulating these abnormalities in person lipid profiles.
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