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Keywords

Regular and professional physical activity has a significant impact on general health, lipid status,
and body composition., Lipid profiles and anthropometric measures are considered the main
indicators for understanding body composition and cardiovascular risk factors among both athletes
and non-athletes. The aim of this study was to assess the body composition and lipid profile of
athletes and non-athlete college students at the University of Garmian. This study used a cross-
sectional design and was conducted on 45 endurance athletes and 30 sedentary male and female
individuals. It took venous blood samples from the antecubital vein. Total blood cholesterol (TC),
triglycerides (TG), high-dense lipoprotein cholesterol (HDL), Low-dense lipoprotein cholesterol
(LDL), and very low lipoprotein cholesterol (VLDL) were determined by standard methods. It was
found a significant difference in lipid profile and body mass index (BMI) between athletic and non-
athletic individuals at different ages. A significant reduction in TC, TG, LDL, and VLDL
concentrations was observed in athletes as compared to the control group. However, the HDL
cholesterol and BMI of athletes were not significantly different when compared to the control
group. Among athletes, BMI had a significant correlation with age, TC, and VLDL, but the same
correlation was not significant in non-athletes. TG had a significant correlation with VLDL in
athletes but not in non-athletes. According to this study, athletes had a better lipid profile than non-
athletes, despite the slight difference in BMI, and this achieves one of the sustainable development
goals of the United Nations in Irag which is (Good Health). The significant correlations of body
composition (BMI) and age with body lipid profiles in athletes may be useful for assessing body
health.

Athletes, BMI, Cholesterol, Lipid Profile, Triglyceride.

Introduction:

Regular physical activity such as volleyball and
soccer has a significant impact on professional
athlete’s general health, lipid status, and body
composition. Among athletes and non-athletes,
lipid profiles and anthropometric measurements
are considered the main indicators for
understanding body composition and
cardiovascular risk factors. Existing literature

indicates that professional athletes’ blood lipid
profiles are significantly better than those of
sedentary individuals (1). Numerous studies
have shown that exercise, regardless of its
intensity or duration, improves blood lipid levels
by increasing HDL-C levels and reducing TC,
LDL-C, and TG levels. However, there are a lot
of other factors that must also be taken into
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account, including genetic predisposition, region
of origin, exercise routine, and diet (1), (2).
Lipoproteins such as TC, TG, LDL, VLDL, and
HDL are not regarded as the main source of
energy; rather, they must be ingested in adequate
quantities from food and metabolized in a
controlled manner to maintain blood homeostasis
and prevent dyslipidemia. Athletes consume
more energy, which could impact on their body
composition and blood lipid levels. (3), (4), (5).
However, the actual impact of physical exercise
has not been measured on anthropometric
parameters and lipid profiles. The effect of
physical exercise depends on its intensity and
quantity in relation to the physiological status of
the individuals. Physical exercise over a two-
month period could have a positive impact on
the BMI and lipid profile of overweight women
(6), (7). Gender, diet, smoking habits, ethnicity,
health status, and age may influence the effect of
physical activity on body composition and lipid
profile (8).

There may be a difference in the correlation
between body composition and lipid profile in
athletes compared to individuals who lead
sedentary lives. However, many studies have
shown that anthropometric parameters are
positively correlated with lipid profiles in the
general population (6), (9). Some research
suggests that a low BMI in athletes has
beneficial effects on lipid profile variables, such
as TC, TG, LDL, and VLDL. A study confirmed
that the TG levels of overweight and obese
students in the moderate exercise group are
significantly higher than those of students with a
normal BMI (10). Among students who are non-
athletes, research indicates a positive correlation
between BMI and blood lipid profile, such as
TC, TG, LDL, and a negative correlation with
HDL (11). The aim of this study is to assess the
body composition and lipid profile of athletes
and non-athletes who attend the University of
Garmian.

Methods and Materials:

Study design
This cross-sectional study was conducted at the

University of Garmian from 1% June 2019 to 1%
August 2019. The study population included 45
athletic individuals (31 males and 14 females).
Also, the study included 30 non-athletic
individuals (20 males and 10 females) as a
control group. AIll athletic students were
engaging in nearly 10 hours of regular training in
the week. It collected random samples were
collected randomly from students in the College
of Basic Education/Sport Department at the
University of Garmian in Kurdistan, and 30 non-
athletic students were from other colleges at the
same university.

Data collection

The structured questionnaire included data
concerned with demographic, anthropometric
measurements, and laboratory tests. the
Demographic data included gender, age and
smoking  behavior,  anthropometric  data
encompassed measurements of height and
weight, The laboratory analysis focused of the
lipid profiles. Students were first asked about
demographics, then they were measured for
height and weight. Lastly, blood samples were
collected from the student.

Body mass index (BMI) measurement

In order to calculate BMI, it is necessary to
measure current weight without bulky clothing,
using the same technique for all participants,
with kilograms for weight and meters for height.
The BMI was calculated by using the formula
weight/height? (kg/m?) (13).

Collection of blood samples:

Blood samples were collected from the students
after a period of fasting (10-12 hours). Since arm
veins are often big, near the skin’s surface, and
are simple to penetrate, arm veins were selected
to collect samples from both athletes and non-
athlete groups. A sample of 5 mL of blood was
taken and put into sterile test tubes. The
collected samples were then centrifuged at 4000
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rpm for 10 minutes. The serum was immediately
separated using a gel tube, and the resultant
serum was kept below the freezing point at -80
°C for chemical analysis. Serum lipid profiles
were determined from the serum (12).

Lipid profile analysis

Serum of TC and TG were determined by the
enzymatic method using a commercial
laboratory kit purchased from BIOLABO
(France) (14). The HDLwas estimated by using
the Siemens Diagnostic kit (USA) with a fully
automated chemical analyzer.

LDL serum was determined by applying
Friedewald (11) formula: LDL (mg/dL) = Total
cholesterol — HDL cholesterol — TG/5. VLDL-C
level was determined by derivation from the
following formula: VLDL-C cholesterol (mg/dL)
= Triglycerides/5.

Statistical analysis

The data were analyzed through the application
of descriptive statistics. The data were presented
in the tables as the frequency with percentage for
smoking and gender, and as the mean with
standard deviation for BMI and lipid profile
indicators. The application of inferential
statistical procedures, including the t-test, and
Pearson correlation coefficient, were used to
determine the correlation among BMI, age, and

Ethical concerns

The Biology Department College of Education,
University of Garmian has approved this study.
The permission letter was obtained from the
college of Basic Education/Sport Department at
the University of Garmian. The aim of the study
was explained to the students and a consent letter
was obtained from all participants.

Results:

Among the 75 participants (30 non-athletes, 45
athleties) shown in Table 1, 51 were male and 24
were female. Twenty-five percent of the study
samples were smokers. Both The athlete and
non-athlete groups had similar demographic
characteristics. However, there was a significant
difference in mean ages between the groups, and
the non-athletes had higher mean ages
(22.57+2.4).

Table 2 illustrates the lipid profiles of the
groups. A significant difference was seen
between the lipid profiles of the athlete and non-
athlete groups, except for HDL (P<0.001). The
mean of TC (212.20+25.33 mg/dL), TG
(106.85+19.47 mg/dL), LDL (145.67+27.26
mg/dL), and VLDL (42.43+5.03 mg/dL) was
significantly lower in the athletic group.
Additionally, BMI was associated with exercise,
gender, and smoking. BMI was significantly
higher in the non-athletic group (23.07+3.68),

lipid profile. The statistical level of significance male group (22.79+3.89) and smokers
was computed based on a P-value < 0.05. The (25.10+4.08).
SPSS (Version 19) software was used to analyze
the data.
Table (1)
Demographic association between athletic and non-athletic groups.
Variable Athletic Non-athletic Total P value
N (%) N (%) N (%)

Gender

Male 31 (60.8) 20(39.2) 51(100.0)

Female 14(58.3) 10(41.7) 24(100.0) 1

Total 45(60.0) 30(40.0) 75(100.0)

Smoking

Smoker | 9(60.0) | 6(40.0) | 15(100.0) |
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Non-smoker | 36 (60.0) | 24(40.0) | 60(100.0) (1
Age range
19-23 years 35(64.8) 19(35.2) 54(100)
24-26 years 10(47.6) 11(52.4) 21(100) 0.17
Mean age and SD 21.38+2.4 22.5712.4 21.85%£2.5 0.04
P values < 0.05 are in bold.
Table (2)
Effect of athletic, gender, and smoking characteristics on the lipid profile.
Variables TC(mg/dL) | TG (mg/dL) HDL LDL (mg/dL) VLDL BMI
(mg/dL) (mg/dL)
Athletic
Yes 180.00+16.76 85.92+15.72 45.0048.23 117.64+18.57 36.38+3.73 21.36+3.70
No 212.20+25.33 106.85+19.47 45.00+7.05 145.67+27.26 42.43+5.03 23.07+3.68
Total 192.88+25.90 94.29+20.05 45.00+7.73 128.85+26.21 38.8045.20 22.04+3.76
P value .000 .000 1.000 .000 .000 .054
Gender
Male 190.56+24.88 95.16+20.92 44.16+8.32 130.45+27.30 38.7845.14 22.79+3.89
Female 197.80+27.83 92.45+18.35 46.79+6.06 125.46+23.93 38.83+5.44 20.47+2.96
P value 261 589 170 445 970 0.012
Smoking
Yes 187.62+29.66 97.07+£23.53 47.8749.34 127.40+£30.41 37.33+5.59 25.10+4.08
No 194.19424.97 93.60+19.24 44.28+7.19 129.22425.33 39.17+5.09 21.28+3.29
P value .383 552 109 812 225 .000

P values < 0.05 are in bold.

There was a significant positive correlation
between age and BMI in the athletic group
(R=0.426, P<«0.001) (Table 3). BMI also had a
significant negative correlation with TC (R= -
0.501, P<0.001) and VLDL (R= - 0.324, P<0.05)
as shown in Table 3. In addition, there was a
significant positive correlation of VLDL with

TC (R= 0.561, P<0.001), TG (R= 0.370, P<0.05)
and LDL (R= 0.794, P<0.001). In the non-
athletic group, there was a significant positive
correlation between age and TG (R=0.477,
P<«0.001) as shown in Table 4. In addition, VLDL
had a significant correlation with TC (R= 0.483,

P<«0.001) and LDL (R= 0.485, P<0.001).

Table (3)
The Pearson correlation coefficient of age and BMI with lipid profile in the athletic group.
Pearson BMI TC TG HDL LDL VLDL
correlation (mg/dL) | (mg/dL) | (mg/dL) | (mg/dL) (mg/dL)
Age (years) 0.426™ -0.197 -0.067 -0.123 -0.180 -0.270
BMI -0.501" 0.043 -.0186 -0.246 -0.324"
TC mg/dL 0.033 0.228 0.560" 0.561"
TG mg/dL -0.073 0.215 0.370"
HDL mg/dL -0.194 0.215
LDL mg/dL 0.794™

*: significant correlation
**: high significant correlation
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Table (4
The Pearson correlation coefficient of age and BI\SI I)with lipid profile in the non-athletic group.
Pearson BMI TC TG HDL LDL VLDL
correlation mg/dL mg/dL mg/d mg/dL mg/dL
L

Age (years) 0.353 0.032 0.477" 0.006 -0.036 0.030

BMI -0.036 0.295 -0.006 -0.167 0.050

TC mg/dL -0.077 0.228 0.478™ 0.483™

TG mg/dL -0.050 -0.180 -0.146

HDL mg/dL -0.032 0.159

LDL mg/dL 0.485™

**: High significant correlation

and physical exercise contributed to a good lipid
Discussion: profile and a good body composition (3). The
This study aimed to assess the body positive effect of long-term exercise on lipid

composition, such as BMI and lipid profile, in
athletic and non-athletic students. Athletes have
higher energy expenditure, which may have an
effect on decreasing blood lipid concentration
and body composition (3) (4) (5). This study
recruited 75 college students (45 athletes and 30
non-athletes), from the University of Garmian.
Gender, age and smoking behavior may also
physiologically affect the lipid profiles..
However, the demographic characteristics of
both groups were similar; 51 participants were
male and 15 of them were smokers. In a study of
22-year-old students in Slovakia, females had
significantly higher TC and HDL-C than males,
but males had significantly higher BMI (11). The
anthropometrics of different races vary, and
these differences may be attributed to genetic
factors (15).

Long-term physical activity and exercise are
believed to have a positive impact on lipid
metabolism and to decrease the risk of
cardiovascular disease caused by dyslipidemia
(3). However, the effect of training on lipid
profiles by  considering  anthropometric
measures, food, gender, smoking, and age
differences has not been concluded. Among
patients with coronary artery disease who have a
high body mass index, low caloric food intake,

profiles has been demonstrated in several studies
(4) (5) (10). Intensity and amount of exercise
are key factors in determining the extent of its
effects. For example, eight weeks of physical
exercise in obese women did not significantly
alter their lipid profile and BMI but did
significantly affect their fat mass rate (7).In this
study,there was a significant increase in BMI
among the non-athleticc male and smoker
groups. Female non-athletes aged 21 years had a
lower body mass index than female athletes (5).

This study showed that athletes’ lipid profiles
differ significantly from those of non-athletes
except for HDL. The means of TC, TG, LDL,
and VLDL were significantly lower in the
athletic group. The effect of training on lipid
profiles has been proven in many studies (2)
(16). However, one study found no significant
differences in lipid profiles and anthropometric
parameters, except for BMI, between athletes
and non-athletes (17). Training may not have
any effect on lipid profiles for athletes. It has
been reported that four months of training for the
athlete’s group did not result in any changes in
BMI and lipid profile with the exception of fat
reduction (18). According to another study, five
weeks of training resulted in no change in BMI,
but fat mass significantly decreased for both
genders (19). Meanwhile, eight weeks of
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physical exercise for 30 women did not change
their lipid profile, but their BMI decreased
significantly (20). In the current study, BMI was
significantly higher in the non-athletic group.
There has been a study that indicates that the
lipid profiles of athletes and non-athletes will not
differ if their body fat rate is the same (12).
Among athletes, detraining also significantly
causes dyslipidemia and changes in body
composition, all lipid profiles such as TC, LDL,
VLDL, and HDL were adversely changed,
muscle mass and fat mass rates were changed
but BMI remained stable. (4).

As shown in the present study, age had a
significantly strong positive correlation with
BMI (R=0.426, P<«0.001) in the athletic group,
whereas age had a significantly strong positive
correlation with TG in the non-athletic group
(R=0.477, P«0.001). According to a study
conducted in Ghana, BMI was positively
correlated with TG, TC, and age in a group that
exercised moderately to vigorously (10).
Another study found that the BMI of athletes
increased significantly over a ten-year period,
with significant differences between ethnic
groups. For example, white people had an
increase in BMI over this period (15). There is
an increase in lipid profiles and BMI with
advancing age in the general population (21).

In this study, BMI also had a significantly strong
negative correlation with TC (R= - 0.501,
P<«0.001) and VLDL (R= - 0.324, P<0.05), but
was not significant for non-athletes. While in
another study the significant correlation of BMI
with most of the lipid profiles in athletes has
been confirmed (22). The correlation of BMI
with TG, LDL, and HDL among athletes in the
current study, however, was not found to be
significant. The present study found no
significant relationship between lipid profile and
BMI among non-athletes. This finding was
inconsistent with other studies. A study in Iran
conducted in the age group of 2-18 vyears
showed that there was a significant positive

correlation between BMI and (TC), (LDL-c),
(non-HDL-c), and (TG), and a negative
correlation with HDL-c (23). It was also reported
that TG levels are significantly higher in
overweight and obese students compared to
students with a normal BMI and moderate
exercise (10).

VLDL had a positive correlation with TC (R=
0.561, P<«0.001), TG (R= 0.370, P<0.05), and
LDL (R= 0.794, P<«0.001) in athletes. In non-
athletes, VLDL had a similar positive correlation
with TC (R= 0.483, P«0.001) and LDL (R=
0.485, P<«0.001), except for TG. In the Ghana
study, within the non-athletic group, TC had a
positive correlation with LDL and a negative
correlation with HDL and TG (10). This study
could not find a significant correlation between
anthropometric parameters, such as BMI and
lipid profile, among non-athletes. A study among
a non-athlete student group in Slovakia has
confirmed that anthropometric measures, such as
BMI have a positive and significant correlation
with non-HDL-C, TG, VLDL-C, LDL, and TC,
and a negative and significant correlation with
HDL (11). The rate of lipid profile and the
correlation among them would  vary by
ethnicity, gender, age, and the rate of physical
activity (15). A high BMI in non-athletes may be
related to lean mass; however, they did not
engage in a course of exercise, and since our
sample is still young, they have not accumulated
fat mass. Another explanation for the lack of a
relationship between BMI and the lipid profile is
that fat mass increased during the running
period, while the blood lipid profile remained
normal.

Limitations that emerged in this study: The study
did not measure all anthropometric variables.
Measuring the fat mass rate was essential for
further understanding the body composition and
the relationship between body composition and
its relationship with physical exercise and the
blood lipid profile. This study recruited college
students with a limited age range was smaller, so
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the effect of age on body composition and lipid
profile could not be properly measured.

Conclusions:

The results of this study demonstrated that
exercise has a significant relationship with lipid
profiles and body composition. Athletes had
significantly a lower levels of TC, TG, LDL, and
VLDL, and significantly higher levels of HDL.
In addition, athletes had a lower BMI; smokers
and males had a higher BMI than nonsmokers
and females, respectively. In athletes, BMI had a
significant correlation with age, TC, and VLDL,
while among non-athletes, BMI did not have a
significant correlation with lipid profiles.
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