Abdullah et al.

Iraqi Journal of Science, 2021, Vol. 62, No. 5, pp: 1423-1430
DOI: 10.24996/ijs.2021.62.5.4

ISSN: 0067-2904

Prevalence Rate and Correlation Between Triglyceride Level and Human
Body Mass Index in Sulaimani Province, Iraq
Sakar Ahmed Abdullah 1, Ary Bahman Faiq 1, Dr.Abdullah Ahmed Hama 1,2*, Asmar
Hama Salih1
1

Medical Laboratory Department, Technical college of Health, Sulaimani Polytechnic University,
Sulaimani, Kurdistan-Iraq
2
Research Center, Sulaimani Polytechnic University, Sulaimani, Kurdistan-Iraq

Received: 4/5/2020

Accepted: 15/8/2020

Abstract
The condition of elevated concentrations of triglyceride in the blood is called
hypertriglyceridemia, which triggers the onset of some physiological disorder. This
study was carried out to find the correlation between body weight
and hypertriglyceridemia. Out of 518 cases, 342 individuals were underweight, with
body mass index (BMI) values of ≤18, while their mean serum triglyceride level was
172.4 ± 25.2mg/dl. In addition, 99 cases had normal BMI of >18, whereas 60 were
overweight (BMI = 25-29), with mean serum triglyceride level of 182.3 ± 15.9.
Also, 17 cases were obese (BMI >30), where the mean triglyceride level was 202 ±
25.6. The results showed no significant differences in terms of weight categories and
triglyceride levels, whereas significant effects of marital status, daily exercise, and
diet on elevated triglyceride levels were observed. These findings conclude that
underweight and normal BMI individuals were as much at risk of elevated level of
triglyceride as overweight and obese ones, which are mostly at higher risk.
Moreover, daily exercise and supplementary nutrient have significant effects on
triglyceride level.
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الخالصة

يدمى التخكيد المختفع لمجههن الثالثية في الجم بفخط الجههن الثالثية في الجم والحي يدبب بعض

 اجخيت هحا الجراسة اليجاد العالقة بين وزن الجدم و فخط الجههن الثالثية.االضطخابات الفديهلهجية في الجدم
 فخدا كانها يعانهن من نقص الهزن وكان مؤشخ كتمة342  منها, حالة518  اشتممت هحا الجراسة.في الجم

( و معجل مدتهى الجههن الثالثية في الجم لهحه الفئةBMI ≤18) 18 ( فيهم يداوي او اقل منBMI) الجدم
 حالة كانها من ذوي االوزان الطبيعية وكان مؤشخ كتمة الجدم لهم اكثخ من99  و172.4 ± 25.2 كانت
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 حالة من المذاركين كانها يعانهن من زيادة الهزن (مؤشخ كتمة الجدم كان ما بين66  و25  و اقل من18
 من17 ) في حين كان182.3 ± 15.9 ( ) و كان متهسط مدتهى الجههن الثالثية في الجم29-25

 و معجل تخكيد الجههن الثالثية كان36 المذاركين يعانهن من الدمنى و كان مؤشخ كتمة الجدم لهم اكثخ من

 اظهخت النتائج عجم وجهد فخق معنهي بين مؤشخ كتمة الجدم ومدتهىات الجههن الثالثية في.(202±25.6)

 الدمهك, في حين لهحظ حرهل زيادة معنهية في مدتهى تخكيد الجههن الثالثية نتيجة الحالة الدوجية,الجم
 ان نتائيج هحا الجراسة اشارت بان اصحاب االوزان القميمة او االشخاص النحيفين.الغحائي و الخياضة اليهمية
 والغحاء الرحي من اهم العهامل التي لها,كانها معخضين لديادة مدتهى الجههن الثالثية في دمهم وان الخياضة
.عالقة مباشخة بديادة و انخفاض الجههن الثالثية في الجم

Introduction
Triglycerides (TGs) are composed of one glycerol molecule attached to three fatty acids. Dietary
triglycerides are considered as an exogenous source. TGs are hydrolyzed in the stomach and small
intestine to form 2-monoacylglycerol and fatty acids which are absorbed by enterocytes [1]. After a
meal, chylomicrons that are triglyceride-rich lipoproteins (TRLs) are produced and exported from
enterocytes into the lymph before they are transported to the circulation [2]. Subsequently,
chylomicrons are hydrolyzed by lipoprotein lipase (LPL) into fatty acids, that provide energy to the
heart and skeletal muscles, or stored in the adipose tissue [3-4]. Remnants of chylomicrons are
removed from the circulation after binding to the LDL receptors in the liver [5].
Very low-density lipoprotein (VLDL) is biosynthesized as an endogenous source of triglycerides that
occurs in the hepatocytes. VLDL is delivered to peripheral tissues such as the heart and muscle or
stored in the adipose tissue as a long-term TG reservoir when more calories are consumed than the
body requires [4]. However, the excess TG, after a meal rich in fat, is temporarily stored in
cytoplasmic lipid droplets (CLDs) to prevent lipotoxicity [6].
Hypertriglyceridemia may contribute to atherosclerosis, cardiovascular disease  (CVD), diabetes
mellitus, pancreatitis, inflammation, and metabolic syndrome. For the management of TG level
in borderline screening, observation of fasting and postprandial (non-fasting) levels is
recommended. However, in the assessment of serum TG, fasting is a more reliable parameter than
postprandial. The main causes of hypertriglyceridemia are fat and carbohydrate-rich diets. Nonetheless,
obesity, high waist circumference, alcohol, stress, and lifestyle may elevate TG plasma levels [7].
Elevated triglyceride levels may not be associated with obesity, as many gene polymorphisms
are associated with a transcriptional and post-transcriptional gene defect in the triglyceride
biosynthetic pathway, which may cause elevation of triglyceride plasma levels  [8-9]. Also, many
genes in the adipose tissue may contribute to elevated TG levels. In an earlier study [10], the authors
demonstrated that gene expression in the adipose tissue is associated with serum TG levels. Gene
expression in the adipose tissue was observed in two different populations, namely the Finnish and the
Mexican. In each study sample, novel genes involved in TG regulation and significantly associated
with serum TG levels were explored.
Hsieh et al. [11] showed that the waist circumference might be related to the metabolic syndrome
(MS), abnormal liver function, and increased triglyceride as well as sugar levels.
Consumption of carbohydrates as sugar-sweetened and soft drinks is associated with increased levels
of serum TG and low concentrations of high-density lipoprotein (HDL) [12-13]. In another study [14],
it was demonstrated that soft drinks, in addition to sucrose and carbonic acid, contain caffeine and
phosphoric acid. Caffeine promotes the release of fatty acids from the adipose tissue, thus enhancing
the synthesis of VLDL in the liver. In addition, poor diet, environment, obesity, and low physical
activity are considered as risk factors for high triglyceride levels. Huang et al. [15] showed that the
consumption of carbohydrates is related to hypertriglyceridemia, where increased fructose level
leads to the accumulation of hepatic triglyceride, while drinking alcohol is associated with the
development of extremely high TG levels.
Hass et al. [10] examined the relationship between triglyceride and excessive alcohol drinking and
indicated that drinking alcohol increases the synthesis of TGs and TG-rich lipoproteins in the liver. In
addition, alcohol stimulates lipolysis in fatty tissue, which increases the supply of fatty acids to the
liver.
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Smoking is one of the factors that influence the level of triglycerides in the human body. Nicotine
affects the accumulation of free fatty acids in the human body, resulting in the rapid release of free
fatty acids into the circulation, tissues, and fat depots. Nicotine stimulates the sympathetic nervous
system ganglia and postganglionic fibers to release norepinephrine, which causes the rapid release of
fatty acids from the body',s fat stores [16].
There are associations between serum insulin and plasma triglycerides (TG) levels [17]. Accumulation
of triglycerides in hepatocytes causes oxidation of fatty acids, resulting in mitochondrial abnormalities
and production of free radicals. Increased free radicals cause cell damage, impaired liver function,
inflammation, and ﬁbrosis. Insulin resistance induces mitochondrial damage and intracellular betaoxidation that causes fat deposition in hepatocytes, as well as an increase in serum triglyceride levels,
which is considered as a risk factor for cardiovascular disease [18].
Talayero and Sacks [19] showed that triglyceride level is an important biomarker of cardiovascular
disease because triglyceride with Apoc-III and foam cells enhance fatty streak formation, which
triggers atherosclerotic plaque. In another study [20], both high levels of triglyceride and
hyperglycemia were shown to cause endothelial dysfunction and endothelial-dependent arterial
relaxation, which are biomarkers of atherosclerosis and CVD.
The rise in serum cholesterol and triglycerides seems to be due to the stress caused, respectively, by
changes in hormonal levels and peripheral lipolysis. Mental stress is one of the factors that cause
hypertension and atherosclerosis. Another study [21] demonstrated that hormones such as cortisol
trigger triglyceride level elevation.
The increase in age-related plasma TG concentration  indicates that plasma TG levels are elevated
with age due to less physical activity and dietary changes [22].
Sarac et al. [23] demonstrated that women have high triglyceride levels relative to men and that the
production of very-low-density lipoprotein in hepatocytes is higher in women than in men; this
finding may be related to differences in lipid metabolism in men and women [23]. However,
triglyceride and nutritional status among the Kurdish population are not adequately studied.
Malnutrition and nutritional status among Kurdish children were estimated previously [24 -25],
indicating that about 16% of Kurdish children were underweight, and recent study estimated the effect
of Eruca sativ on the lipid profile among Kurdish peoples inSulaimani Province-Iraq [26]. Triglyceride
and cholesterol estimates are medically important in relation to the nutritional status. The goal of this
study was to determine the  prevalence of hypertriglyceridemia among the Kurdish population and to
find a correlation between triglyceride levels with nutritional status, exercise, lifestyle, community
habits, and body mass index.
Materials and Methods
This study was carried out from January 2018 to June 2019 with 518 cases (202 males and 316
females; age range 15-83 years) of the selected population in the province of Sulaimaniya, northern
Iraq. For the determination of triglyceride (mg/dL) in serum, 5 ml of venous blood was obtained from
each participant after fasting for approximately 12 hrs, the blood was kept in the gel content tube to be
clotted, then the clotted blood centrifuged to obtain the serum. The triglyceride level was estimated by
spectrophotometer using the commercial Kits (BIOLABS, France), followed the instruction of
manufacturing company, brifly  10 μL of serum was taken and mixed with 1000μL of the reagent
incubated for 5 minutes at 37°C, then the absorbance was read at 500nm using apel – 303 Uv-Vis
photometer.
Anthropometric Measurements
Body height and body weight of the subjects were measured, then BMI was calculated as weight
divided by height  (kg/m2). BMI ≤ 18 was classified as underweight according to the World Health
Organization.
Questionnaire
General and lifestyle information was obtained directly by filling out a questionnaire form via a direct
interview with the participants. This information included age, gender, marital status, fast food,
drinking juice or cola, exercise hours per week, number of meals per day, smoking, drinking alcohol,
standard of living, stress, type of job, hard worker or unemployed, family history of participants, and
taking therapy for any disease.
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Statistical analyses were conducted with a commercially available software program (Graph Pad Prism
6.0, WI, USA). Chi-square was used to identify the significant differences among factors. A p-value
below or equal to 0.05 was adopted to reflect significant differences.
Results
Triglyceride level
Our studyenrolled 518 participants, including 202 males and 316 females aged 15-83 years, who
were randomized to attend the Shar Hospital in Sulaimaniya Province. The studied sample
included students, teachers, employees, and patients. Based on the level of triglyceride in serum, it was
assessed in our study that out of 518 cases, only 281 (54.3%) were normal, with a mean level of 141.8
± 12.0ml/dl, while 98 (18.9%) were borderline (i.e. levels >150), with a mean of 180.6 ± 12.23, and
139 (26.8%) showed a severely high TG level (i.e., at risk), with a mean value of 201.7 ± 30.5 (Figure
1).

Figure 1- Triglyceride level categories (normal, borderline, risk) in the sera of healthy participants
from Sulaimaniya Province.
Body mass index (BMI)
Table (1) shows the association of BMI, nutritional status (underweight, normal, and overweight or
obese), and triglyceride level. There is no significant association between BMI and triglyceride levels
(P<0.05). The BMI values for 342 participants were equal to or lower than 18 and those for 99
participants were normal (above 18). The values were in the overweight range ( 25-29) for 60 donors
and in the obese range for 17 donors (higher than 30). Most participants were underweight (66%).
Table 1- Correlation between BMI, nutritional status, and Triglyceride triglyceride level of the healthy
participants from Sulaimani Province
Triglyceride
Nutritional status
BMI
Number (%)
p-value
Mean±SD
Underweight

≤18

342 (66)

172.4 ± 25.2

Normal

>18

99 (19.1)

177.5 ± 18.2

Overweight 

From 25-29

60 (11.6)

182.3± 15.9

Obese

≥30

17 (3.3)

202.0 ± 25.6
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Physical and social parameters
The association between triglyceride level and age was assessed in our study. The subject
population was divided into three age groups; group 1 (15-25 years of age), group 2 (26-45 years of
age), and group 3 (46-83 years of age). The triglyceride level was slightly elevated in the age group of
26-45 years of age, but there was no significant effect of age on triglyceride level (Figure 3).

Figure 3- The association between triglyceride level and age among healthy participants in Sulaimani
Province .
The results of the effects of gender, marital status, waist circumference, and exercise on triglyceride
levels are listed in the table (2). Gender does not have a statistically significant effect on triglyceride
(p=0.31). Also, our results show that a married state can contribute to elevated triglyceride levels. The
mean triglyceride level among single persons was at borderline (171.4 ± 2.5 ml/dl), but in married
cases, the level was higher (187.1 ± 15.2), with a statistically significant difference (p=0.01).
The waist circumference of participants has no significant effects on triglyceride levels (p=0.3).
Regular daily exercise for 1 hour has a direct impact on decreasing triglyceride levels, with a
statistically significant effect (p=0.01) being observed (Table 2).
Table 2-The effects of sex, marital status, waist circumference, and exercise on serum triglyceride
level. 
Triglyceride level
Statistical
gm/dl
Factors
No. (%)
analysis
Mean ± SD
Male
202 (40)
172.4 ± 26.3
Sex
P=0.31
Female
316 (61)
176.6 ± 29.1
Married
153 (29.5)
187.1 ± 15.2
Marital status
P=0.01
Single
365 (70.5)
171.4 ± 2.5
26-31
240 (46.3)
184.4 ± 13.2
Waist
P=0.3
circumference
32-41
278 (53.7)
188.7 ± 17.5
O hr/day
102(19.7)
194.7 ± 12.2
Exercise
1 hr/day
187 (36.1)
156.0± 19.5
P= 0.017
2 hr/day
229 (44.2)
145.5± 27.8
Discussion
About 518 subjects were enrolled in this study to evaluate the association of triglyceride levels with
lifestyle factors. Only 54% of the studied sample had normal triglyceride levels, while 19% were at
borderline and 27% had severe hypertriglyceridemic levels. The results indicated that nearly half of
the participants had hypertriglyceridemia .
The triglyceride level of underweight (BMI ≤18) participants was at the borderline level, indicating
that underweight persons also have a similar risk of hypertriglyceridemia. However, high levels of
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triglyceride were found among obese and overweight persons. This indicates that there is a slight
difference in triglyceride level in our population between underweight and overweight individuals.
Elevated levels of triglyceride among underweight persons may be caused by lifestyles, such as fast
food consumption, inactivity, stress, drinking cola, and juice. The studies of Zewinger et al. [27] and
Parvez et al. [28] support our results, showing that triglyceride levels increased among obese (BMI>30)
subjects as compared to those with normal and underweight conditions. However, our findings
demonstrate that even underweight people are at risk of diseases that can be caused by elevated levels
of triglyceride.
Underweight and normal-weight people should take caution measures in relation to their consumption
of fast food and check for triglyceride levels more frequently than overweight and obese people do.
This is because when overweight people consume food, they store high amounts of sugar in the
adipose tissue and, after 24 hours, the triglyceride level decreases. However, when underweight people
consume high-calorie food, the triglyceride level raises for a long time, which could cause serious
inflammation in the blood vessels [29].
In our cases, 54% of the participants were at the normal range, which indicates that 46% percent of our
population was at the borderline range or at risk of high triglyceride levels. This is a high proportion of
risk and needs immediate awareness and guidelines of healthy food as well as lifestyle to avoid the
elevation of TG level.
Among our cases, we could indicate the effect of marital status on an elevated level of triglyceride.
The triglyceride level among married people was higher than that among single ones. This can be due
to lifestyle changes as well as stress. Our result is similar to that of an earlier study [29], in which
hypertriglyceridemia was shown to be more prevalent among married people.
The association between age and triglyceride levels was also demonstrated in our study. Young people
(ages 15-25) showed similar results to adults and elderly people. However, adults with a higher
triglyceride level may be subjected to lifestyle changes and stress, since these individuals can be less
active at this stage. Elderly people have lower triglycerides levels relative to adults. This finding may
be attributed to consuming healthy and regular food rather than junk and fast food, cookies, cake, and
carbonated beverages.
In order to demonstrate the difference in triglyceride levels between genders, we assessed
hypertriglyceridemia among 202 males and 316 females. In the current research, there was a slight
difference between males and females. However, females had a higher triglyceride level than males.
These results are consistent with those of a previous work [30], which found that women have a
significantly higher triglyceride level than men. Waist circumference was not associated with
triglyceride levels according to the current data. This finding is supported by an earlier study [31],
which showed that changes in waist circumference did not lead to elevated triglyceride and LDL
levels. 
Exercise was correlated with triglyceride level. The mean triglyceride level of inactive persons was
194.7 ± 12.2, whereas that of people who exercised about 1-4 h/week was 156± 19.5. Likewise, a
previous study [32] demonstrated the association of regular exercise and lower TG levels. Exercise
has a remarkable impact on triglyceride levels, as was found in the current study. People who exercise
more than 5 hours/week a decreased triglyceride level, within the normal range. However, cases with
exercise of less than 5 hours/week are still at borderline.
Conclusions
The findings of the current study conclude that underweight persons at the borderline range are the
same as normal BMI persons, both being at a risk of hypertriglyceridemia. About 46% of the sampled
Kurdish population has a high triglyceride level. Marital status and exercise have significant effects on
triglyceride level. The underweight individuals should be more regularly checked for triglyceride
levels in comparison with overweight and obese ones.
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