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Abstract

BACKGROUND: Obesity may cause the increase of triglyceride and decrease of high-density lipoprotein (HDL)
levels. Triglyceride/HDL ratio is associated with metabolic disorders. Physical activity is one of the important aspects
in preventing obesity. Gender is known to have a relationship with these factors, but it has been inconsistent.

AIM: This study aimed to evaluate the relationship between sex and triglycerides, levels of HDL, triglycerides/HDL
ratio, and physical activity of obese adolescents in Makassar.

METHODS: This study used a cross-sectional design involving 93 samples of obese adolescents from three high
schools. Measurement of triglyceride and HDL levels was performed by the Prodia laboratory, while physical activity
was measured using the International Physical Activity Questioner. Data analysis was performed with Chi-square
and Fisher’s exact tests.

RESULTS: The results showed that there is a relationship between gender and triglyceride levels (p = 0.006) and
HDL (p = 0.034), but no relationship between the ratio of TG/HDL (p = 0.109) and physical activity was found (p =
0.339).

CONCLUSION: Efforts should be made to reduce the level of risk adolescent obesity on the risk of metabolic
syndrome and cardiovascular disease, including increase physical activity. Physical activity is important to maintain
the physical and mental of obese adolescents.

Introduction

Some studies have shown the association
of gender with obesity. Male and female may
have differences in exposure to the obesogenic
environment. The difference is probably due to
biological and psychosocial factors. Biological
factors, such as sex hormones, cause one sex to
have a greater risk of becoming obese. Involvement
in physical activity, as one of the factors the risk of
obesity, can also make any differences in response to
the obesogenic exposures.

However, various studies have been
conducted to examine obesity in adolescents showing
that men and women have the same possibility to
dominate the incidence of obesity in a region. Studies
involving teenagers in an international sample found
that adolescent obesity rates are higher in males than
females. Another study found that the incidence of
obesity was higher in women [1], [2], [3]. However, the
difference was not significant [4]. A study conducted in
Europe in 1990 found a number of countries to have
almost the same prevalence of overweight and obesity

in men and women, meaning that young men and
young women have the same risk of obesity [5].

Obesity causes increased triglyceride levels
and decreased high-density lipoprotein (HDL) levels [6].
Triglycerides are glycerides in which glycerol is esterified
with three fatty acids. The main function of triglycerides
is as an energy reserve. HDL is the smallest and most
density lipoprotein. HDL contains the largest proportion
of protein for cholesterol. HDL plays an important role
in the synthesis of steroid hormones and protection
against cardiovascular disorders. Obese adolescents
have high triglyceride levels and low HDL [3]. Research
on adolescents in Makassar shows that obese
adolescents had higher triglyceride levels and lower
HDL levels when compared to overweight adolescents.
Obese adolescent boys had high triglyceride levels
while more obese female adolescents had low HDL
levels [7]. Similarly, another study reported that more
boys had higher triglyceride levels than girls [8], [9]. As
for HDL levels, it was found that male adolescents aged
16—19 years had lower HDL levels when compared to
adolescent girls [10]. Another study found that low HDL
levels were more common in children, adolescents,
and adult males when compared to females [11]. In
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adolescent boys, obesity causes a decrease in the
number of HDL subspecies [12].

Ratio of triglyceride/HDL is the ratio between
the values of measurement of triglycerides to HDL.
This ratio reflects the interactions between lipid
fractions compared to only looking at triglyceride or
HDL levels [13]. This ratio is related to disorders and
diseases of metabolism. During the 20-year follow-up
found that to group with high triglyceride/HDL ratio is
likely to have hypertension when compared with the
group that has low ratio triglyceride/HDL ratio [14].

There is a significant relationship between
physical activity and obesity. Respondents who did not
exercise in a regular basis may have a risk of obesity
1.35 times higher than their counterparts. In addition,
respondents who do not exercise regularly tend to
have a higher energy intake than those who exercise
regularly [15]. It has been widely known that physical
activity plays an important role in the prevention of
obesity in children and adolescents [16]. Research in
Turkey shows that men have higher physical activity
scores than women [17]. Women are more sedentary
than men [2]. Teenage boys look more moderate to
heavy physical activity when compared to teenage girls,
but the difference is not significant. Adolescent boys
are more involved in physical activity when compared
to adolescent girls [18]. However, a study in India found
that there was no difference of physical activity by sex,
including moderate-to-vigorous activity [19].

In Makassar, the number of obese adolescents
has been increased significantly. This phenomenon
has the potential to cause medical implications, such
as an increased risk of adolescent obesity against
cardiometabolic disease. Gender has been shown to
play an important role in the risk of cardiometabolic
disease through triglycerides, HDL, and physical
activity. Therefore, this study will discuss the gender
differences in the triglyceride/HDL ratio and physical
activity in obese adolescents. This paper is expected to
provide information for the development of appropriate
interventions based on gender.

Materials and Methods

This study used a cross-sectional study
design. This study was conducted at State Senior High
School (SMA), namely SMA 12, SMA 13, and SMA 16
in Makassar City. Data collection was performed from
September 3, 2019, to October 3, 2019. The population
in this study was all adolescents aged 15-18 years in
SMA 12, SMA 13, and SMA Negeri 16 Makassar. The
target population is obese adolescents based on the
screening performed before data collection. A simple
random sampling method has been used to select
participant of the study. The inclusion criteria were

obese adolescent and willing to be measured and
interviewed. If the students were absent at the time
of data collection, they will be excluded in the study.
The samples in this study were 93 students consisting
of 54 students from SMA Negeri 12, 16 students from
SMA Negeri 13, and 23 students from SMA Negeri 16
Makassar.

At the screening phase, we only measured
those who are clinically or suspected to be overweight
or obese and are willing to measure their weight and
height. The research sample was measured by weight
and height directly by researchers using digital weight
scales and microtoise. We determine the status of
obesity using body mass index for age z score (BAZ).
Students’ weight was measured using SECA digital
weight scales. Students were asked to wear minimal
clothes and they were not allowed to wear shoes or
other things that might affect weight; the height of the
sample is measured using microtoise. The tool is posted
on the wall in a flat school area. Respondents were
then asked to take off shoes and socks and not wear
hats. Respondents were asked to stand up straight with
their heels pressed against the wall and straight ahead.
The height is then measured and read at the nearest
decimal number.

Samples are asked to fill out a questionnaire
that measures heavy physical activity (vigorous activity),
moderate physical activity (moderate activity), walking
activity, and sitting activity on someone in the past week
using the International Physical Activity Questioner.
Before the blood taken, the procedure has been clearly
conveyed to the sample, including fasting for 10-12 h.
Then with aseptic manner, 10 mL of the blood sample
was for each student by a trained laboratory staff of
Prodia. The blood was then stored in a cool box of 8°C
and transported to the Prodia laboratory for further
examination.

Triglycerides are a type of fat found in the blood.
This type is the result of the body’s work description
of foods containing fat and cholesterol that have been
consumed and entered the body, and also formed in the
liver. In this study, triglycerides are categorized into two,
namely normal and abnormal. Normal if the triglyceride
level is <150 mg / dl and abnormal if the triglyceride
level is> 150 mg / dl

HDL is the smallest and densest lipoprotein,
containing the highest proportion of protein to
cholesterol. In this study, HDL was categorized into two,
namely normal and low. Normal if HDL levels in men>
40 mg / dl and women> 50 mg / dl. Low if HDL levels in
men <40 mg / dl and women <50 mg / dl

The Triglyceride / HDL ratio is the result of
a comparison of the laboratory value of triglycerides
with high density lipoproteins [20]. In this study, the
Triglyceride / HDL ratio was categorized into two, namely
low and high. Low if the score of male respondents is
<3.5 and the score of female respondents is <2. High
if the score of male respondents is> 3.5 and the score
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of female respondents is> 2 [21]. Physical activity is
any movement of the body that requires energy to do
it. In this study it was categorized into 3, namely mild if
the respondent’s physical activity score was <600 MET
minutes / week, moderate if the respondent’s physical
activity score was> 600 to <3000 MET minutes / week
and heavy if the respondent’s activity score was> 3000
MET minutes / week.

Data were analyzed using SPSS. We
presented the data in the form of univariate and
bivariate analysis. To examine the relationship between
sex with triglyceride levels, HDL levels, and triglyceride/
HDL ratios, Chi-square test was used, while Fisher’s
exact test for examining the relationship between sex
and physical activity.

Results

Table 1 shows that the sample in this study was
generally male (61.3%) and aged > 16 years (75.3%).
Most fathers sample occupation is civil servants (PNS),
which is 43% and the most occupation of mothers is as
housewives (IRT), which is 41.9%. Table 2 shows that
the mean triglyceride is 124.19 mg/dl, with a standard
deviation of + 55.908 mg/dl, the highest value is 283 mg/dI
and the lowest value is 56 mg/dl. The mean value for
HDL is 44.19 mg/dl, with a standard deviation of + 8.16,
the highest value is 70 mg/dL, and the lowest value is
31 mg/dL. The triglyceride/HDL ratio score has a mean

Table 1: Characteristic respondents

Characteristics (n=93)

n %
Sex
Male 57 61.3
Girl 36 38.7
Age
<16 years old 23 24.7
216 years old 70 75.3
Father’s occupation
Daily labors 2 2.2
Medical doctors (GP) 1 11
Teachers 13 14.0
Private employees 2 22
Managers 2 22
Civil servants 40 43.0
Entrepreneurs 33 35.5
Mother’s job
Midwives 2 22
Medical doctors (GP) 1 1.1
Teachers 17 18.3
Housewives 39 41.9
Farmers 2 22
Civil servants 22 23.7
Entrepreneurs 10 10.8

Table 2: Levels of TGL, HDL, ratio of triglyceride/HDL, and
physical activity sample

Parameter Mean + SD Min Max
Triglyceride (mg/dL) 124.19 + 55.908 56 283
HDL (mg/dL) 44.19 £ 8.16 31 70
Triglyceride/HDL ratio (score) 2.94 +£1.50 1.07 7.86
Physical activity (METs) 2809.8 + 2031.8 405 8178

TGL: Triglycerides, HDL: High-density lipoprotein.

value of 2.94 with a standard deviation of +
1.50, the highest value is 7.86, and the lowest value is

1.07. Physical activity has a mean value of 2809.8 MET
with a standard deviation + 2031.8, the highest value is
8178 MET, and the lowest value is 405 MET.

Table 3 shows that the mean value of
triglycerides in obese men (134.30 mg/dl) is higher than
in obese women (103.8 mg/dl). Mean HDL values in
obese men (42.65 mg/dl) are lower than HDL values in
obese women (46.64 mg/dl). The mean triglyceride/HDL
ratio in men (3.39) is higher than in women (2.34). The
mean value of physical activity in obese men (2825.8
MET) is higher than obese women (2800.3 MET).

Based on Table 4, it can be seen that triglyceride
levels in obese adolescent boys (66.7%) and obese
adolescent girls (91.7) are still largely normal. Chi-
square test value shows the p = 0.006, which means
that there is a relationship between sex with triglyceride
levels in obese adolescents. In addition, it was also seen
that HDL levels in obese male adolescents (56.1%)
and obese female adolescents (77.8%) were also
largely normal. Chi-square test value shows the value
of p = 0.034, which means that there is a relationship
between sex with HDL levels. Instead, different results
were found in the triglyceride/HDL ratio. The triglyceride/
HDL ratio in obese adolescent boys mostly has a low
score (61.4%), compared to obese adolescent girls
whose scores are mostly high (55.6). Chi-square test
value shows the value of p = 0.109, which means that
there is no gender relationship with the triglyceride/HDL
ratio in obese adolescents. Physical activity in obese
adolescent boys and obese adolescent girls is mostly
moderate activity, namely 61.4% and 52.8%. Fisher’s
exact test results showed a value of p = 0.339, which
means that there is no gender relationship with physical
activity in obese adolescents.

Discussion

This research aimed to examine the relationship
between sex and triglyceride levels, HDL, triglyceride/
HDL ratio, and physical activity among obese
adolescents. Some studies in the literature have shown
that there is a relationship between these variables,
although the results have not been inconsistent.

This study found that high triglyceride levels
were more common in obese adolescent boys (33.3%)
than obese adolescent girls (8.3%). Chi-square test
results showed p = 0.006, which means that there is
a relationship between sex with triglyceride levels in
obese adolescents. The mean value of triglycerides is
higher in men (134.30 + 53.5 mg/dl), whereas in women
(103.8 + 29.9 mg/dl), this can be caused by different
eating patterns.

Similarly, levels of HDL are low more common
in obese boys (43.9%) than girls (22.2 %). Chi-square
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Table 3: TGL, HDL, triglyceride/HDL ratio, and physical activity based on gender samples

Parameter Boys Girls

Mean + SD Min Max Mean + SD Min Max
Triglyceride (mg/dL) 134.30 £ 53.5 56 283 103.8 +29.9 59 184
HDL (mg/dL) 42.65+7.55 31 63 46.64 + 8.59 32 70
Triglyceride/HDL ratio (score) 3.39+1.93 1.26 12.25 2.34 £0.98 1.07 5.56
Physical activity (METs) 2815.8 + 1767.5 471 7070 2800.3 + 2419.3 405 8178

TGL: Triglycerides, HDL: High-density lipoprotein.

test value shows the value of p = 0.034, which means
that there is a relationship between sex with HDL levels.
According to the result of HDL concentration by sex, this
study found that the mean value of HDL in obese boys
(42.65 mg/dL) was generally normal (normal range for
boys > 4 0 mg/dL). Although the value is lower than
the HDL value in obese girls (46.64 mg/dL), which is
generally higher but has not reached the normal HDL
limit (normal range for girls >50 mg/dL).

HDL levels in women are higher than men.
In a study in Korea, it was found that women had a
mean HDL value of 46.3 mg/dl, while men had a mean
HDL of 43.8 mg/dl [22]. High levels of HDL in women
explain why women have a lower risk of dying from
cardiovascular disease [23]. The difference in HDL
levels can be explained because women have the
hormone estrogen. Estrogen is known to reduce fat
accumulation activity in women [24]. A study found that
HSD11B1SNP, which indirectly affects glucose and HDL
metabolism in women, is likely to be under the regulation
of the HSD11B1 gene associated with estrogen [25].
However, HDL levels decreased significantly in women
who were exposed to passive smoking when compared
to women who were not exposed. This was not found in
men. Cigarette smoke can increase cardiovascular risk
in adolescent girls [26].

Table 4: Relationship of TGL, HDL, triglyceride/HDL ratio, and
physical activity based on gender samples

Parameter Male Girl p
n % n %

Triglycerides
Normal 38 66.7 33 917 0.006*
High 19 33.3 3 8.3

HDL
Normal 32 56.1 28 77.8 0.034*
Low 25 43.9 8 22.2

Triglyceride/HDL ratio
Low 35 61.4 16 44.4 0.109*
High 22 38.6 20 55.6

Physical activity
Low 3 53 5 13.9 0.339**
Moderate 35 61.4 19 52.8
High 19 33.3 12 33.3

*Chi-square test; **Fisher’s exact test. TGL: Triglycerides, HDL: High-density lipoprotein.

Obesity is closely related to the risk of heart
disease. Myocardial metabolic responses in men and
women to obesity are not exactly the same. Obesity
and gender trigger myocardial blood flow and MVO2
is strongly associated with myocardial substrate
metabolism. Gender differences in myocardial
metabolism may affect development or adaptation
to obesity related to heart disease [27]. Male gender,
family history of obesity, and low HDL levels correlate
with the incidence of metabolic syndrome [28].

This study shows that the triglyceride/HDL
ratio in obese adolescent boys mostly has a low score

(61.4%), compared to obese adolescent girls whose
scores are mostly high (55.6 %). The mean triglyceride/
HDLratioinmen [3], [37]is higherthaninwomen [2], [34].
The reason that the triglyceride/HDL ratio scores in
men lower than in women is probably related to the
standard used, where men have a standard score of 3.5
and women [2]. Thus, the triglyceride/HDL ratio score
does not describe each component of cholesterol, but
rather the contraction between the two. In spite of the
men have higher triglycerides and lower HDL, most of
the triglyceride/HDL ratio scores is actually low. If the
triglyceride/HDL ratio scores in boys are mostly low,
it does not mean that they are free from the risk of
metabolic syndrome. Obese boys and girls are equally
at risk of metabolic syndrome.

The triglyceride/HDL ratio is a good marker
of atherogenic lipid abnormalities. In addition, this
ratio also correlates with the incidence of insulin
resistance, increased risk of cardiovascular disease,
and metabolic syndrome [29], [30]. According to
one study, the triglyceride/HDL ratio can be used to
identify adolescents at risk for obesity, dyslipidemia,
hypertension, and metabolic syndrome [31]. The
other studies have shown that triglyceride/HDL ratio
is the best marker for identifying individuals at risk of
metabolic syndrome compared to other ratios [32].

This study shows that physical activity in
obese adolescent boys and obese adolescent girls is
mostly moderate activity, namely 61.4% and 52.8%.
Fisher’s exact test results showed a value of p=0.339,
which means that there is no gender relationship with
physical activity in obese adolescents. The mean value
of physical activity in obese men (2825.8 MET) is higher
than obese women (2800.3 MET).

The results of this study are different from
research conducted by Taber, et al., 2016. Taber’s
research found a relationship between physical activity
and gender. Measurement of physical activity includes
total physical activity in the past year and the number of
days of moderate to heavy physical activity in the past
week [33]. Research in Turkey shows that men have
higher physical activity scores than women [17]. A study
found that women were more likely to be sedentary than
men [2]. Teenage boys look more moderate to heavy
physical activity when compared to young women,
although the difference is not significant. Other studies
have found that more boys are involved in physical
activity than girls [18].

Physical activity plays an important role in the
prevention of obesity in children and adolescents [16].
There is a role for physical activity in adolescent
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mental health. Adolescent girls report lower mental
health and less physical activity when compared to
adolescent boys [34]. It is necessary to encourage
obese adolescents to do physical activity so that not
only improve their nutritional status but also maintain
mental health. Physical activity is very important to
maintain the physical and mental health of obese
adolescents.

This research contributes to preventing heart
and blood vessel disease early on by providing a basis
for developing interventions that are gender compatible.
The best way to find out who is at high risk is through
early prevention screening. This helps reduce risk in
adolescents so that interventions can be developed
that can reduce these risks [35]. Some researchers
suggest that the prevention of heart and blood vessel
disease is done by identifying risk factors and behavior
early on [36].

Recommendation

Efforts should be made to reduce the risk level
of obese adolescents to the risk of metabolic syndrome
and cardiovascular disease, including physical activity
as physical activity can maintain the physical and
mental of obese adolescents.

Conclusion

There was a relationship between gender and
triglyceride levels (p = 0.006) and HDL levels (p = 0.034).
However, no relationship was found between the
Triglyceride / HDL ratio (p = 0.109) and physical activity
(p = 0.339) in obese adolescents in Makassar City.
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