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Effect of age and sex on the association between lipid profile and obesity
among telecomunication workers in Palembang

Hardi Darmawan, Irfanuddin

Abstrak

Penelitian ini bertujuan mengamati pengaruh umur dan jenis kelamin terhadap berbagai kriteria obesitas dan profil lemak. Secara
rinci penelitian ini menelaah obesitas tubuh secara keseluruhan (lemak tubuh, prosentase lemak tubuh dan BMI), obesitas bagian
abdomen (rasio pinggang terhadap panggul, paha, dan lingkar pinggang), dan profil lipid (HDL, LDL, VLDL, total kolesterol dan
triglyceride). Penelitian dilaksanakan di PT. Telkom Palembang pada tahun 2003. Sampel penelitian diwakili oleh 112 karyawan
Telkom Palembang (84 pria, 28 wanita dalam kelompok usia 25, 35, 45, 55 tahun). Hasil penelitian menunjukkan: Pertama, semua
hasil parameter lipid bergantung pada jenis kelamin dan umur subjek. Kedua, hubungan antara pengukuran obesitas, HDL/ LDL
tidak tergantung pada jenis kelamin dan umur subyek, sedangkan hubungan antara pengukuran obesitas dan total kolesterol, VLDL,
dan triglyceride bergantung pada jenis kelamin and umur subyek. Ketiga, obesitas bagian abdomen mempunyai pengaruh besar
terhadap VLDL dan kadar triglyceride daripada terhadap parameter lipid lainnya. Keempat, obesitas tubuh secara keseluruhan
memiliki efek yang sama terhadap seluruh parameter lipid. Apabila dibandingkan antara pria dan wanita, hasil penelitian me-
nunjukkan bahwa pengukuran obesitas dan profil lipid pada pria lebih besar daripada wanita pada hampir semua kelompok umur,
terkecuali pada subjek wanita yang berumur 45 tahun. Hal ini disebabkan obesitas abdomen dan VLDL atau triglyceride — nya lebih
besar. Kelima, pengukuran obesitas dan VLDL tidak berhubungan dengan usia, sedangkan asosiasi obesitas, total kolesterol lebih
kuat pada subyek yang lebih muda usianya. (Med J Indones 2007; 16:251-6)

Abstract

The study objective is to examine the effects of age and sex on the association between various obesity parameters and lipid profile.
The measurements of whole body obesity (body fat, body fat % and BMI), abdominal obesity (waist to hip ratio, waist to thigh ratio
and waist circumference) and lipid profile (HDL, LDL, VLDL, total cholesterol and triglyceride) were performed on 112 telecom
workers in Palembang (84 men and 28 women, age 25, 35, 45, and 55 years). All lipid parameters results depend on sex and age of
subjects. The association between obesity assessments and HDL or LDL was independent of sex and age of subjects, whereas the
association between obesity assessments and total cholesterol, VLDL and triglyceride is dependent on sex and age of subjects.
Abdominal obesity has greater effect on VLDL and triglyceride levels than on other lipid parameters. Whole body obesity has equal
effects on all lipid parameters. When comparing results of male and female subjects, obesity measurements and lipid profile
association is stronger in male subjects of almost all age groups. The exception is a stronger association between abdominal obesity
and VLDL or triglyceride levels in 45 years old female subjects. Obesity measurements and VLDL or triglyceride level association is
independent of age, whereas obesity and total cholesterol association is stronger in younger subjects. (Med J Indones 2007; 16:251-6)
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The relationship between obesity and health or disease
has not been fully understood, however the increase
risk related to obesity could be seen from the change
of the lipid profile in blood.* Statistically, male has
higher risk to get heart disease as compared to female.
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This is probably enabled by the distinction of the lipid
profile in the body of male and female. The blood
lipid levels in the body is strongly related to the whole
obesity and abdominal obesity.>* However, that association
is probably influenced by other factors, such as age
and gender which may result in subjectivity and cover
the actual relation. First, the distinction of the lipid
profile which related to age/ gender perhaps could be
clarified by the distinction of obesity related to age/
gender.” Second, the relation between obesity and the
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lipid profile depends on age and gender. The difference
in association between obesity and the lipid profile
between male and female or in age group of young
and old has been reported. Only a few studies have
examined the effect of age and gender in this
association in random population.® The effect of age
and gender could also be distinctive depending on
obesity standard used in each association. The purpose
of this study is to evaluate the effect of gender and age
in the association between obesity and the lipid profile
in the body.

METHOD

One hundred and thirty eight employees of Regional
Office of Telecom (Kandatel) age of 25, 35, 45, and
55 years participate in this study. This group is
randomly selected according to sex and age group
from Kandatel personnel department in 2003. The
invitations to participate are sent to 138 participants
and 81.16% of them come for examination.

All of anthropometric measurements are conducted
according to WHO standard.® The height is measured
and rounded to the closest 0.5 cm where the subject is
standing bare footed with the heels touching each
other and the head is horizontal. The weight is
measured and rounded to the closest 0.1 Kg using
RRC scale, and the subjects only use light clothing.
All measurement of body circle is taken and rounded
to the closest 0.5 cm. Waist circumference is
measured at the mid point between the lowest rib and
iliac crest at the horizontal plane. Hip circumference
is measured at the part of the hip which gives the
maximum measurement over the buttocks. The thigh
circumference is taken at the part which gives the
maximum measurement.

BIA system analyzer TANITA, Tanita TBF-300 is the
instrument used to measure bioelectrical impedance
analysis (BIA) following the instruction given by the
factory.” The measurement is taken while the subjects
are standing using two Kkinds of polarized electrode
placed at the right and left feet and on the dorsal
plantar of the foot.?

Body fat and the percentage of body fat (BF%) is
estimated from the measurement of bioelectrical
impedance using algorithm which is developed at the
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part of the groups from random sampling of Kandatel
employees.

The waist and hip ratio (WH-ratio), waist and thigh
ratio (WT-ratio) are counted from measuring waist
circumference and hip and from waist circumference
and thigh. Body Mass Index (BMI); body weight
divided by squared of body height in meter) calculated
from body weight in Kg and body height in meter.

Blood sample is taken after 12 hours of fasting the
night before. HDL (HDL cholesterol), total cholesterol,
and concentrated triglyceride (mg/dl) are analyzed from
serum using enzyme method (Boehringer Mannheim,
GmbH, Mannheim, Photometer 4020, Germany).
Concentration of VLDL (VLDL - cholesterol) and
LDL (LDL - cholesterol) calculated from triglyceride
using Friedewalds’s equation, only when the degree
of triglyceride is below 393 mg/dl.° All anthropometric
measurement, obesity and blood lipid are taken on the
same day.

Sex and age dependent factor were associated with the
lipid profile using the correlation body fat percentage
(BF%), body mass index (BMI) correlated with lipid
profile and abdominal obesity, (waist hip ratio / WH-
ratio, waist thigh ratio / WH-ratio, and waist circumference
associated with lipid profile and overall obesity (BF%
and BMI).™ This was done using Pearson coefficient
correlation. The statistical analyzes were done by the
multivariate regression analysis in conducting the
determinant factors for the obesity parameters.

RESULTS

The general obesity parameters for sex and age were
taken from 112 Telecommunication workers from the
pool of randomly selected 138 participants. The 26
remaining didn’t show up at the Charitas Hospital
Medical Check Up clinic due to on leave out of town
assignment, training outside Palembang. The demographic
sample is 80% office workers and 20% technician.

Table 1 gives characteristic of the subjects (mean and
standard deviation) based on sex and age versus the
body weight (kg), height (cm), general obesity parameters
as body mass index (BMI kg/m?), body fat percentage,
abdominal obesity (waist thigh-ratio (WT-ratio), waist
hip-ratio — WH-ratio, waist circumference).*
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Table 1. The mean of obesity parameters based on age groups in men and women
Men Women
Age group 25 45 55 25 35 45 55
(n=21) (n=21) (n=32) (n=55) (n=3) (n=5) (n=16) (n=4)
BW (kg) 64.5+11.7 57.1+£9.9 63.5+9.2 61.5+11.7 | 53.6+10.8 51.8+6.7 60.1+125 61.3£12.9
Ht (cm) 163+8.4 163.8+4.9 163.6£3.4 161.345.7 | 153.3+4.0 153.845.0 154.245.6  153.945.1
BMI (kg/m?) 24.6£4.0 21.243.3 23.743.2 234436 | 22.8+37 22435 25.2+4.7 25.9+4.8
BF (%) 23.9£7.0 23.246.8 26.345.8 20.744.0 | 24.616.6 23.3+4.9 27.345.5 27+5.4
WT Ratio 1.540.1 1.540.2 1.610.1 1.540.1 1.440.1 1.540.1 1.540.2 1.540.1
WH Ratio 0.940.1 0.9+0.1 0.940.1 0.9+0.1 0.940.1 0.940.0 0.940.1 0.940.1
WC (cm) 85+11.3 78.3£10.9 83.748.8 80.249.5 | 78.5+85 83.1+7.0  84.1+149  85.0+154
Table 2. The mean of lipid profile based on age groups in men and women
Men Women
Age Group 25 35 45 55 25 35 45 55
(n=21) (n=21) (n=32) (n=55) (n=3) (n=5) (n=16) (n=4)
LDL-Chol (mg/dl) 158.9+438.6  137.8437.1  150.7+37.1 156.6+32.7 120.3+£60.7 162.6+43.1  178.8+31.8 194.3+5.4
HDL-Chol (mg/dl) 44.0+10.7 45.949.1 47.748.9 48.9+12.2 52.7+6.4 61.2+16.3 62+15.4 49.545.1
Cholesterol (mg/dl) 23214459  218.7442.3  231.5£37.0 242.4+28.0 200.0£52.0 247.2£32.2 266.8+30.9 302.3+6.9
Triglyceride (mg/dl) 174.2+49.4  167.385.7  166.4t77.6 194.2+117.8 67.7£14.6 117.4+38.2 182.44£52.9 180.3+15.0
VLDL (mmol/l) 0.6 0.7 0.7 0.7 0.4 0.5 0.8 0.6
Table 3. The correlation between obesity parameters and lipid profiles in men and women
Obesity Parameters Men Wormen
LDL-Cholesterol Cholesterol Triglyceride LDL-Cholesterol Cholesterol Triglyceride
Body Fat Percentage 0.087 0.171 0.273* 0.589** 0.652** 0.518**
Body Mass Index 0.132 0.223* 0.344** 0.371 0.401 0.483*
Waist-Hip Ratio 0.078 0.230* 0.543** 0.115 0.004 0.271
Waist-Thigh Ratio 0.240* 0.300** 0.337** 0.187 0.109 0.328
Waist Circumference 0.141 0.229* 0.369** 0.371 0.328 0.535*

*Correlation is significant at the 0.01 level, **Correlation is significant at the 0.05 level
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Table 4. Determinant factor (lipid profiles) versus obesity parameters in men and women

. Men Women
Obesity Parameters Determinant Adjusted r2 p Determinant Adjusted r2 p
Factors Factors
BF % Triglyceride 0.063 P <0.012 Cholesterol 0.402 P <0.001
BMI Triglyceride 0.108 P<0.01 Triglyceride 0.189 P =0.036
Waist - hip Ratio Triglyceride 0.286 P <0.0001 - - -
Waist - Thigh Ratio Triglyceride 0.162 P <0.0001 - - -
LDL Cholesterol
Waist Circumference Triglyceride 0.162 P <0.001 Triglyceride 0.244 P=0.018

Note : Dependent variables : obesity parameters; Independent variables : LDL cholesterol, cholesterol, trigyceride
The LDL cholesterol, cholesterol and triglyceride didn’t show as a determinant factor for waist — hip ratio and waist thigh ratio in women.

All the lipid levels are positively associated with the
obesity parameters. In general the lipid profile has
strong correlation and as the determinant factors for
the obesity is the triglyceride (Table 2-6). The association
between the obesity measures and HDL cholesterol
are inverse. In female the determinant factor for BMI
and abdominal obesity parameters such as waist
circumference is the triglyceride level. The association
between BMI, BF%, WH-ratio, WT-ratio, waist circum-
ference and VVLDL were positive. Male is higher than
female except at the age group of 45 years.

The mean LDL cholesterol is higher in younger male
compared to female. In the older female the mean of
LDL cholesterol is higher than male.** The mean of
HDL cholesterol is lower in the younger male than
female at the mean age of 25 years, the slanting line
of male rising steadily to older age, while the female
is higher in younger ages and remain high at 35 but
drop steeply after 45 years.

The mean total of cholesterol is higher in younger
male compared to female (25 years). After 35 years
old female cholesterol level surpassed the male
steadily until the retired age of 55 years old.

The mean of triglyceride levels given by younger age
male is much higher than female, slightly lowering
between 35 till 45 years old, but still higher than
female. The peak triglyceride level of 45 years old
female is higher than male and become lower after 55
years old.

The mean of VLDL cholesterol is positively
associated with age and gender except the peak level
on 45 years old of female group.

DISCUSSION

In this study, almost all associations between blood
lipids and obesity appears to be different for each age
group and gender. This result mainly seen clearly in
the association between obesity and VLDL, total
cholesterol and triglyceride, whereas the association
among various obesity standard and HDL or LDL
does not depend on age or gender. Even so all lipid
profile depends on age and gender. Almost all study
reports that mentioned effect has not been counted for.
This could make the interpretation of the result is less
accurate. In this study, the distinction between the
association of the comprehensive obesity or abdominal
obesity with lipid profile in the blood in the population
of Kandatel (Telecom) employees has been examined.

The negative association between HDL and one kind
of obesity standard appears to be nearly the same
between female and male from various age groups.
Even so, female group has higher HDL degree than
male group and female from older age group has
higher HDL degree than younger group. This result
does not depend on the fact that female group is fatter
than male group than younger age group.

Higher HDL degree possible related to the lower number
of female with body fat concentrated in the stomach.
This cannot describe the fact that HDL in older group
of female is higher than younger group. Therefore, obesity
possible has different impact for male and female
from different age group. Besides that, almost all
association between LDL and obesity does not depend
on age and gender, and other study has reported that
male has higher degree than female, except from 55
years age group, where female has higher degree.
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This study is cross sectional and therefore it cannot be
used for studying the relation of cause and effect.
Even so, there are some patterns that could not be
used to describe the relationship among each variable.
The association among various obesity standard and
LDL or total cholesterol possibly indicates that the
change in body composition emerges bigger change in
younger people than the older and in male rather than
female (there is an exception, it has not been found
the association between waist thigh ratio and LDL in
male). This result could possibly describe by stronger
correlation between waist thigh ratio and intra
abdominal fat in female rather than male.* Therefore,
even the young group is slimmer than the old group,
the association between obesity and total cholesterol
appears to be stronger in the young rather than the old.
Almost no relationship between body composition
and total cholesterol in older age group in female or
male. Bivariation association among various obesity
standard and fat is strengthened by a lot of diet which
is contain fats and lack of activities. The available
data cannot explain how far I s the effect of these
factors in the association which depends on age.
Therefore, difference in the slanting line related to age
could not be clarified by the result of this study. On
the other hand in the paper by Rothan in 1976, the
strongest association will be seen more clearly in the
younger because other factors are not as many as
older generation.” Besides that, the reduction of one
factor is more useful in the young people. Study from
Hubert reports that the prevention of the increase of
body weight in the young age is very useful in
preventing heart disease particularly in male which
generally more sensitive than female towards the
change of body weight.'

As in this study, all study found a few or no association
between obesity and LDL or total cholesterol.

The association between obesity and VLDL or
triglyceride in female with the of 45 years is a little bit
strange bat maybe it is caused by the influence of
change in hormone and this places female at higher
risk.”” One thing which more strange is that the
weakest association between abdominal obesity and
lipid profile is found in male of 45 years age group
which constitutes group with the highest risk to get
heart disease. The reason for this finding is difficult
to comprehend.

The study using cross-sectional design, only the change
of blood lipid levels among groups of participants
which could be compared. This study could not
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examine the change of lipid levels in each individual
related to gender and the change of age. This should
be counted for when interpreting the available data.
Even so, the obtained information on possible effects
of changes in obesity may be informative is very
useful.

Other studies have founded that stomach obesity
frequently associated with the increase risk of heart
disease. This shows the importance of avoiding
concentrated obesity in the abdomen. Wadden reports
that the decrease of mass body fat to the amount of
18.8% result in the decrease of body weight to the
amount of 11,9 kg, is associated as the decrease of
waist hip ratio to the amount of 1.2% but the decrease
of waist circumference to the amount of 8.3%.'® Even
s0, many studies found that the effect of sports, non
smoking, unstable body weight, and hormone in the
change of abdominal obesity, there is no factor can
cause change by itself in various obesity standard.

Effect of obesity change to HDL, LDL or total cholesterol
appears less compared to the effect to VLDL or
triglyceride. The change of VLDL or triglyceride as
compared to the change of HDL, LDL or total
cholesterol is higher in various obesity standard (waist
hip ratio, waist thigh ratio or waist circumference)
than various obesity standard as a whole (BF, BF%, or
BMI). In accordance with Seidell, this study indicates
that abdominal obesity more influence VLDL value or
triglyceride, but obesity as a whole possibly influence
all lipid profile evenly.®? Even though it is only
speculation for the present time, this trend could be
studied further in longitudinal study.

In the analysis of association between obesity and fat
profile in the blood, some efforts had been made to
obtain samples which represent Kandatel employees
with the age of 25, 35, 45, and 55 years. In general,
we have succeeded in selecting samples of participants
representing age group in body weight and BMI,
while for the lipid level in blood there are some
inconsistency. Therefore, we consider the participants
of this study had adequately represented the population
of Telecommunication employees with the age of 25 —
55 years.

The present study analyzed cross sectional data and
thus reflects only the subjects current effect of age and
sex on the association between lipid profile and
obesity among telecommunication workers in Palembang.
The other effects on other aspects of control obesity
such as lipoprotein, job vacation and physical
activities will be done on other studies due to lack of
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our laboratory facilities. This study should be done
further on larger sample sizes and including the other
parameters.

Other factors like lipoprotein, workload and physical
activities are not included in this studies due to
laboratory facilities. The focus only on the effect of
age and sex on the association between lipid profile
and obesity.

CONCLUSION

The result of the analysis above indicates that almost
all association between obesity and fat profile in
blood is influenced by gender and age. The failure to
consider these factors possibly cause subjectivity and
the conclusion which is not accurate about the
association of two variable between obesity and blood
lipids, and possibly caused the population of this
study could not be compared. Abdominal obesity
possibly has bigger effect in VLDL, triglyceride,
whereas obesity as a whole influenced HDL, LDL,
VLDL, total cholesterol and triglyceride evenly.
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