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ABSTRACT

Online motorcycle taxi drivers have varying working hours and rest periods 
which can influence the occurrence of fatigue among them. Additionally, working 
on the road made them exposed to air pollution, including carbon monoxide. 
Several studies have reported a relationship between carbon monoxide and 
fatigue levels in specific types of occupations. Therefore, the aim of this study 
is to determine the correlation between smoking habits, occupational factors, 
carboxyhemoglobin (COHb) levels, and work fatigue, as well as the correlation 
between hypoxia inducible factor 1-alpha (HIF-1α) and COHb levels. Demographic 
characteristics, smoking habits, and occupational factors were measured using a 
questionnaire. COHb and HIF-1α levels were measured through blood biomarker 
examinations, while fatigue levels were assessed using the IFRC questionnaire. 
Data analysis was conducted using Spearman correlation tests in the SPSS 
program. The results showed that majority of respondents were male (87%), 
with the highest age range being 19-44 yr (85.5%). More than 50% of respondents 
were classified as overweight or obese. The majority of them were light smokers 
(78.3%). Most respondents had normal COHb levels, and in terms of fatigue levels, 
a larger proportion experienced mild fatigue (66.7%). No correlation between 
COHb levels, smoking habits, occupational factors, and fatigue levels as well as 
between HIF-1α and COHb levels (p>0.05). In conclusion, no correlation is found 
between COHb levels, smoking habits, occupational factors, and fatigue levels. 
Similarly, there is no correlation between HIF-1α and COHb levels.

ABSTRAK

Pengemudi ojek online memiliki jam kerja dan waktu istirahat yang bervariasi, 
yang dapat menyebabkan kelelahan. Selain itu, bekerja di jalan raya membuat 
pengemudi terpapar polusi udara, termasuk karbon monoksida. Beberapa 
penelitian melaporkan adanya hubungan antara karbon monoksida dan tingkat 
kelelahan pada jenis pekerjaan tertentu. Tujuan penelitian ini adalah untuk 
mengetahui hubungan antara kebiasaan merokok, faktor pekerjaan, kadar 
karboksihemoglobin (COHb), dan kelelahan kerja, serta hubungan antara HIF-
1α dan kadar COHb. Karakteristik demografis, kebiasaan merokok, dan faktor 
pekerjaan diukur menggunakan kuesioner. Kadar COHb dan HIF-1α diukur 
melalui pemeriksaan biomarker darah, sedangkan tingkat kelelahan dinilai 
menggunakan kuesioner Industrial Fatigue Research Committee (IFRC). Analisis 
data dilakukan dengan uji korelasi Spearman menggunakan program SPSS. Hasil 
penelitian menunjukkan mayoritas responden laki-laki (87%), dengan rentang 
usia terbanyak 19–44 tahun (85,5%). Lebih dari 50% responden tergolong 
kelebihan berat badan atau obesitas. Sebagian besar responden merupakan 
perokok ringan (78,3%). Mayoritas responden memiliki kadar COHb normal, dan 
berdasarkan tingkat kelelahan, proporsi terbesar mengalami kelelahan ringan 
(66,7%). Tidak ditemukan hubungan antara kadar COHb, kebiasaan merokok, 
faktor pekerjaan, dan tingkat kelelahan, serta antara HIF-1α dan kadar COHb 
(p>0,05). Simpulan, tidak ada hubungan antara kadar COHb, kebiasaan merokok, 
faktor pekerjaan, dan tingkat kelelahan. Demikian pula, tidak ada hubungan 
antara HIF-1α dan kadar COHb. 
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INTRODUCTION

Online motorcycle taxis, known 
as ojek online had been one of the 
transportations in Indonesia since 
2010. According to the Joint Action 
Presidium of Two Wheeled Vehicles 
(Garda) Indonesia, the number of 
online motorcycle taxi drivers in 2020 
was estimated to be around 4 million 
people, with a quarter of them located 
in the Jabodetabek area (Jakarta, Bogor, 
Tangerang, and Bekasi).1 Motorcycle taxi 
drivers often work long hours, exposes 
to weather changes, air pollution, and 
traffic conditions.2 Working in such 
hazardous environments makes them 
vulnerable to work related health 
problems.3

A study conducted in Vietnam 
reported that fatigue and lower back 
pain had been found significantly 
higher compared to other health 
issues among motorcycle taxi drivers.2 
Approximately 22.59% of them were 
reported to experience fatigue. Fatigue 
is the result of prolonged mental or 
physical activities that can affect a 
person’s performance and impair their 
mental alertness, leading to dangerous 
errors. Fatigue typically refers to a 
decline in performance. Psychologically, 
fatigue can be interpreted as not having 
enough energy to perform work and 
experiencing a reluctance to continue 
tasks. Thus, a fatigued individual receives 
signals from their body that ongoing 
activities, both physical and mental, 
should be terminated. Essentially, the 
effects include a decrease in the capacity 
to perform mental and physical tasks.4 
Long-term fatigue can have impacts 
on health, such as musculoskeletal 
disorders, poor mental health status, 
and increased errors and accidents in 
the workplace.5

A cohort study of Ahanhanzo et al.,6 

in Benin found that fatigue is a significant 
risk factor for road crashes on two-
wheeler especially higher at nighttime. 
Fatigue has a multidimensional etiology 
and can originate from both inside 
and outside the workplace. Fatigue 

encompasses physical, emotional, 
behavioral, and cognitive components. 
Previous research has often discussed 
job-related factors and sleep-related 
factors as contributors to work-related 
fatigue. Monotonous or repetitive work, 
long working hours, shift work (day or 
night), work patterns (permanent or 
rotating), and the duration of shift work 
have been found to be associated with 
fatigue. Inadequate work environment 
factors, such as lighting, temperature, 
humidity, noise, and ventilation, are also 
work-related risk factors for fatigue.7

A study showed that taxi motorcycle 
drivers who complained of fatigue 
are 10.6% among non-smokers and 
14.3% among smokers. Although the 
onset of fatigue can be caused by 
various factors, complaints such as 
headaches, irritability, visual perceptual 
disturbances, fatigue, and hyporeflexia 
were more frequently found significantly 
in motorcycle taxi drivers with high 
levels of carboxyhemoglobin (COHb).8 
With the binding of hemoglobin to CO, 
tissue oxygenation is disrupted, leading 
to tissue hypoxia, especially in organs 
sensitive to oxygen deficiency such as 
the kidneys, brain, and heart, which can 
have an impact on a person’s health. 
During hypoxia, the main effector 
response is hypoxia inducible factor 
1-alpha (HIF1-α), a transcription factor. 
This protein is responsive to low oxygen 
levels in the cellular environment and 
accumulates rapidly under hypoxic 
conditions.9,10 Due to the significant 
impact of CO exposure, the study aimed 
to investigate the correlation between 
smoking habits, work-related factors 
(year of service and duration of work), 
and COHb levels with the fatigue level 
of online taxi motorcycle drivers. We 
also intended to examine the correlation 
between HIF1-α and COHb levels.

MATERIAL AND METHODS

The study was conducted during 
Covid-19 pandemic period in September 
2022 at the Biomedical Laboratory 1, 
Faculty of Medicine, Universitas Trisakti, 
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West Jakarta. This research was a cross-
sectional approach. The study population 
consisted of online motorcycle taxi drivers 
working in Jakarta and its surroundings. 
The subjects were 69 online motorcycle 
taxi drivers who had been working for 
at least 1 year and were willing to sign an 
informed consent. The exclusion criteria 
included online motorcycle taxi drivers 
with chronic respiratory diseases such 
as chronic obstructive pulmonary 
disease or other chronic conditions such 
as heart failure, kidney failure, and 
malignancy. This study has obtained 
ethical clearance issued by the Faculty 
of Medicine, Universitas Trisakti with 
number 162/KER/FK/VIII/2022.

Questionnaire

The data collected in this study 
were primary data obtained using 
a questionnaire that assessed 
sociodemographic characteristics like 
age, sex, and respondents’ occupations 
(years and duration of work). The 
smoking habits were assessed using 
the Brinkman Index by multiplying the 
quantity of cigarettes smoked per day by 
the total duration of the smoking habit in 
years. The results were classified as light 
(0-199), moderate (200-599) and heavy 
smoker (>600).  Body mass index (BMI) 
was obtained by measuring body weight 
(BW) in kg and height (H) in m and 
were calculated using a formula (BMI 
= BW/H2). The classification of BMI was 
according to World Health Organization 
(WHO) for Asian.

Fatigue level assessment

Fatigue level assessment was 
conducted through interviews using the 
Industrial Fatigue Research Committee 
(IFRC) questionnaire.11 The classification 
used was as follows:

Examination of COHb levels

The COHb level were obtained from 
venous blood sample. The blood was 

collected using a 3 mL no anticoagulant 
red-top vacutainer tube. The sample was 
then placed in an icebox at a temperature 
of 11.7°C and stored in a refrigerator 
overnight. The examination of COHb 
levels using the Conway diffusion method 
was conducted at Prodia Laboratory. 
The reference values for COHb levels are 
<1.50% for non-smokers and 3-15% for 
smokers based on the reference provided 
by the laboratory.

Examination of HIF-1α 

Human hypoxia-inducible factor 
1-alpha (HIF-1α) in serum is measured 
using The InvitrogenTM HIF-1 Alpha 
ELISA Kit from ThermoFisher, Austria, 
conducted at Prodia Laboratory.

Data analysis

Univariate analysis is performed by 
describing the research results following 
the principles of descriptive statistics 
and presenting them in a frequency 
distribution table. Bivariate analysis 
is conducted using the Spearman 
correlation formula due to the non-
normal distribution of the data. Data 
analysis is performed using SPSS 21.0 
software for Windows. A p value < 0.05 
is considered significance.

RESULTS

This study was conducted on 
69 respondents consisting of online 
motorcycle taxi drivers from various 
areas in Jakarta and its surroundings. 
Out of the 69 respondents, 87% were 
male drivers, with the majority falling 
within the age range of 19-44 yr (85.5%). 
More than 50% of the respondents were 
classified as overweight or obese. The 
majority of them were light smokers 
(78.3%). Most of the respondents had 
normal COHb levels, and in terms of 
fatigue levels, the majority experienced 
mild fatigue (66.7%), none of them 
experienced high level of fatigue (TABLE 
2)
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TABLE 1. Classification of subjective fatigue level based on total score.11

Fatigue 
level

Individual 
total score

Fatigue classification
Improvement measurement

1 30 – 52 Low No improvement action is required.

2 53 – 75 Medium Improvement action may be required in the future.

3 76 – 98 High Immediate action is required.

4 99 – 120 Very high Comprehensive action is required as soon as possible.

 

TABLE 2. Frequency distribution of subject characteristics in the study

Variables
Frequency (n)/
median (range)

Percentage (%)

Sex

Male 60 87

Female 9 13

Ages (yr)

19 – 44 59 85.5

45 – 59 9 13

≥ 60 1 1.4

Body mass index 

< 18.5 6 8.7

18.5 – 22.9 20 29

23 – 24.9 7 10.1

25 – 29.9 18 26.1

≥ 30 18 26.1

Smoking habit (Brinkman index)

Light (0 – 199) 54 78.3

Moderate (200 – 599) 14 20.3

Heavy (≥ 600) 1 1.4

Years of service (yr) 5 (1 – 11) -

Duration of work (hr/d) 12 (1 – 16) -

HIF1-α (pg/mL) 4.9 (2.58 – 72.09) -

COHb level (%) 0.39 (0.10 – 6.70) -

COHb level ategories

Normal 48 69.6

Not Normal 21 30.4

Fatigue level

Low (30 – 52) 46 66.7

Medium (53 – 75) 23 33.3

High (76 – 98) 0 0

Very High (99 – 120) 0 0
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Regarding the normality test of the 
data, the Kolmogorov-Smirnov test was 
used since the sample size was only 
69. All variable data had a non-normal 
distribution (p > 0.05). Therefore, the 
Spearman correlation test was used to 
analyze the correlation between non-
parametric data.

TABLE 3 shows that among all 

examined parameters (age, BMI, smoking 
habit, work duration, length of service, 
COHb concentration), there were no 
correlations between these parameters 
and fatigue level. The analysis results 
between HIF1-α and COHb levels also did 
not show any correlation between these 
two variables (TABLE 4).

TABLE 3. Correlation between demographic characteristics, 
occupational factors, COHb levels, and fatigue 
levels in online motorcycle taxi drivers.

Variable
Fatigue level

r p*

Ages 0.159 0.192

BMI 0.127 0.299

Smoking habit 0.116 0.345

Working hours 0.052 0.673

Duration of employment -0.039 0.749

COHb level -0.42 0.735

*Spearman’s correlation test

TABLE 4 Correlation between HIF1-α and COHb levels

Variable
COHb levels

r p*

HIF1-a -0.017 0.192

*Spearman’s correlation test
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DISCUSSION

Just like a study in Taiwan, there 
were more men working as food 
delivery riders compared to women 
(74% vs 26%). Similarly, in this study, 
male respondents were more dominant. 
In terms of age range, there was not 
much difference compared to Chen’s 
study where the age range of online 
motorcycle taxi drivers was 31-50 yo.12 
The median duration of work per day for 
the study subjects was 12 hr, like online 
motorcycle taxi drivers in Medan who 
have an average of 12 hy of work per 
day.13 The CO levels in the blood of the 
respondents mostly fell into the normal 
category. During the data collection in 
September 2022, the concentration of 
CO in the air in Jakarta ranged from 0.58 
to 2.34 mg/m3, which is below the safe 
limit of 10 mg/m3. Therefore, the amount 
of CO concentration exposure was not 
significant.14 The results showed that 
66.7% of the respondents experienced 
mild fatigue, similar to the study in 
Bekasi where most of online motorcycle 
taxi drivers experienced mild fatigue 
(50.9%).15 In Indonesia, there are three 
online motorcycle companies where 
the drivers do not have fixed working 
hours; they can work as they please. As 
a result, the duration of work and rest 
varies greatly, which certainly affects 
the fatigue level of online motorcycle 
taxi drivers. However, a study in Depok 
found that 43% of the surveyed online 
motorcycle taxi drivers had experienced 
near-missed accidents, and one of the 
causes was fatigue, although the level of 
fatigue, whether mild or moderate, was 
not specified.16

In this study, smoking habits were 
not correlated with the level of fatigue. 
This is different from a study in Turkey 
which found that in smokers, the total 
fatigue scores were higher than in non-
smokers (p<0.05).17 Similarly, a study 
by Li et al.18 demonstrated that subjects 
who still smoked had nearly twice the 

risk of experiencing fatigue (OR=1.956). 
The nicotine content in cigarettes can 
lead to a state of decreased energy 
(fatigue) characterized by a decrease 
in energy intake and an increase in 
energy expenditure. Energy intake and 
expenditure depend on regulation in 
the brain. Nicotine can affect energy 
expenditure by increasing the release 
of norepinephrine, serotonin, and other 
factors. These factors influence the brain 
to modify appetite and metabolic rate.19 
Another study by Corwin20 reported 
that research subjects who were heavy 
smokers tended to experience fatigue, 
while in this study, there were more 
subjects who belonged to the group of 
light smokers.

There was no correlation between 
work hours and duration of employment 
with the level of fatigue (p>0.05). 
Consistent with a study on online 
motorcycle taxi drivers in Bekasi, work 
duration and duration of employment 
were not significantly associated with the 
occurrence of fatigue in the respondents 
(p>0.05), but were related to previous 
medical history.15 This is different from 
the findings of a study by Ferusgel et 
al.,13 which demonstrated a relationship 
between work duration and the level 
of fatigue, as indicated by increased 
blood lactate levels. Workers with 
longer employment tend to experience 
work fatigue more frequently due to 
declining stamina, especially caused by 
boredom.21,22

The COHb levels in this study 
were also not correlated with the level 
of fatigue. This differs from a study 
by Carter, which found a significant 
association between fatigue and the level 
of CO concentration in the air on the same 
day (p=0.001). However, this significance 
was only observed in subjects who 
experienced physical complaints within 
a year, as these subjects experienced 
concurrent immune and inflammatory 
disturbances that could contribute to 
physical fatigue.23 In this study, subjects 
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with chronic diseases were excluded, 
and the CO levels in the air during the 
study were within the permissible limits.

The analysis results between HIF1-α 
and COHb levels also did not show 
any correlation between these two 
variables. The binding of Hb with CO 
can reduce tissue oxygenation capacity.24 
Intermittent hypoxia stimulates the 
carotid body, inducing the formation 
of reactive oxygen species (ROS) and 
increasing intracellular Ca2+ levels, 
both of which enhance the expression 
of hypoxia-inducible factor HIF-1α.10 

Significant CO exposure increases COHb 
concentrations above 10% and CO 
poisoning is twice as likely at that level.25 
However, in this study, the median COHb 
level was 0.39 (0.1-6.7) %, which showed 
the subjects were not significantly 
exposed to CO.

No significant correlation was found 
between the measured parameters 
and fatigue levels in online motor taxi 
drivers, suggesting these factors remain 
within tolerable limits. Nevertheless, 
with 33.3% of the population reporting 
moderate fatigue, preventative measures 
are essential to avoid more severe 
conditions. Intervention strategies 
should focus on health education, 
specifically regarding respiratory 
protection, smoking cessation, nutrition, 
and sufficient recovery time.

Some limitations were observed in 
this study such as fatigue levels were 
still subjectively measured using a 
questionnaire and did not include muscle 
fatigue biomarkers, nor did it exclude 
mental fatigue. Blood samples for COHb 
level examination were not taken after 
work, and during data collection, the 
air pollution levels in Jakarta were still 
categorized as good due to the pandemic 
period. The strength of this study is the 
previous research on COHb and HIF-
1α levels among online motorcycle taxi 
drivers in the Jakarta area were scarce.

CONCLUSION

This study shows no correlation 
between smoking habits, occupational 
factors and COHb levels with fatigue 
levels among online motorcycle taxi 
drivers. Similarly, there is no correlation 
between the hypoxia expression factor 
HIF-1α and COHb levels. For future 
research, it is recommended to measure 
COHb levels and fatigue levels before 
and after work, accompanied by a 
comparison with air pollution levels.
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ABSTRAK  
 
 Kolesterol dan lipid lainnya merupakan sesuatu yang dibutuhkan untuk 
pertumbuhan dan perkembangan janin, kolesterol juga berfungsi sebagai 
prekursor untuk sintesis progesteron. Metabolisme lipid yang abnormal 
mempunyai pengaruh yang signifikan terhadap patogenesis kehamilan pada 
preeklampsia, dimana kadar tinggi remnant kolesterol dan profil lipid aterogenik 
(tingginya kadar kolesterol total, trigliserida, LDL dan penurunan kadar HDL) 
merupakan faktor risiko untuk inisiasi dan perkembangan aterosklerosis yang 
pada akhirnya mengarah pada CVD yang di duga perannya sama pada 
preeklampsia, karena ditemukan lesi arteri  berupa akumulasi sel busa (lipid-
laden macrophages) di dinding pembuluh arteri spiralis dari plasenta yang 
diamati, dan biasanya keadaan ini di temukan pada kasus aterosklerosis akut. 
Tujuan kajian pustaka ini yaitu menganalisis beberapa penelitian mengenai 
perbedaan profil kolesterol darah antara kehamilan preeklampsia dan kehamilan 
normal. Dari enam artikel yang dipilih memiliki hasil yang bervariasi, dimana pada 
dua artikel didapatkan hasil didapatkan peningkatan kadar kolesterol total, 
trigliserida, VLDL, LDL dan penurunan kadar HDL pada preeklampsia dibanding 
dengan hamil normal, hasil ini berkaitan dengan risiko terjadinya aterosklerosis. 
Sedangkan empat penelitian lainnya didapatkan hasil yang sedikit berbeda pada 
beberapa kolesterol. Untuk itu masih perlu penelitian lebih lanjut mengenai 
perbedaan profil kolesterol darah antara kehamilan preeklampsia dan kehamilan 
normal terkait dengan risiko terjadinya preeklampsia. 
Kata kunci: Kolesterol, Lipid, Preeklampsia, Kehamilan normal 
 
  
ABSTRACT 
Cholesterol and other lipids are something needed for fetal growth and 
development, cholesterol also serves as a precursor for synthetic progesterone. 
Abnormal lipid metabolism has a significant impact on preeclampsia 
pregnancies, where a high cholesterol remnant and an atherogenic lipid profile 
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1. PENDAHULUAN  
 

Preeklampsia merupakan penyebab utama dari morbiditas dan mortalitas pada ibu dan bayi 

diseluruh dunia, dan merupakan kelainan hipertensi yang biasanya terjadi setelah 20 minggu 

kehamilan.(1) Preeklampsia di definisikan sebagai tekanan darah ≥140 mmHg sistolik/diastolik  ≥90 

mmHg setelah 20 minggu kehamilan pada dua kali pengukuran selang 4 jam pada ibu yang sebelumnya 

normotensi dan proteinuria, atau bila tidak terdapat proteinuria, hipertensi onset baru dengan satu 

atau lebih keadaan berikut:  insufisiensi renal, gangguan fungsi hati, gejala pada cerebral atau visual, 

trombositopenia, edema paru.(2) Menurut  Profil Kesehatan Indonesia Tahun 2014, salah satu akibat 

AKI di Indonesia yaitu hipertensi dalam kehamilan (25%).(3) Di Indonesia sendiri frekuensi kejadiaan 

preeklampsia yaitu sekitar 3-10%.(4)  

Sampai saat ini preeklampsia masih menjadi “Disease of Theory” dimana tidak terdapat 

kepastian tentang mekanisme terjadinya.(5) Pada saat kehamilan adaptasi metabolisme lipid 

dibutuhkan  untuk pertumbuhan dan perkembangan janin.(6) Abnormalitas pada metabolisme lipid 

mempunyai pengaruh yang signifikan terhadap patogenesis kehamilan pada preeklampsia.(7) Kadar 

tinggi dari remnant kolesterol dan profil lipid aterogenik (tingginya kadar kolesterol total, trigliserida, 

LDL-c dan penurunan kadar HDL-c) merupakan faktor risiko untuk inisiasi dan perkembangan 

aterosklerosis yang pada akhirnya mengarah pada CVD (Cardiovascular Disease).(8-12)  

Studi prosfektif yang dilakukan oleh Anuradha R dan Durga T menunjukkan terdapat 

peningkatan lipid pada serum pada preeklampsia dibandingkan dengan kehamilan normal, dimana 

terdapat peningkatan kolesterol, LDL, VLDL, TG pada preeklampsia ringan sampai berat.(13)  Penelitian 

Siringoringo et al didapatkan adanya perbedaan kadar HDL dan LDL pada preeklampsia dengan 

(high cholesterol, triglycerides, VLDL, LDL and falling HDL) is a risk factor for initial 
development and development of atherosclerosis, which is thought to be the 
same role in preeclampsia, Since lesions have been found in the arteries of an 
accumulation of foam cells (lipid-laden macrophages) on the walls of the spiral 
artery of the observed placenta, this is usually found in the case of acute 
atherosclerosis. The purpose of this literature review is to analyze several studies 
on differences in blood cholesterol profiles between preeclampsia and normal 
pregnancy. From the six articles selected had mixed results, where in the two 
articles, the results showed an increase in total cholesterol, triglyceride, VLDL, LDL 
levels and decreased HDL levels in preeclampsia compared to normal pregnancy, 
these results are associated with the risk of developing atherosclerosis. 
Meanwhile, four other studies found slightly different results on some cholesterol. 
This requires further study on the difference in blood cholesterol between 
preeclampsia pregnancy and normal pregnancy associated with the risk of 
preeclampsia. 
Keywords: Cholesterol, Lipid, Preeclampsia, Normal Pregnancy 
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kehamilan normal pada etnik Minangkabau, dengan rasio lebih tingginya perbandingan LDL/HDL pada 

preeklampsia daripada kehamilan normal, sedangkan pada TG dan juga kolesterol total tidak ada 

perbedaan pada preeklampsia dengan kehamilan normal. (14)  

Berdasarkan penelitian-penelitian tersebut terdapat perbedaan hasil profil kolesterol darah 

pada kadar kolesterol total dan trigliserida pada preeklampsia, oleh karena masih adanya perbedaan 

hasil penelitian tersebut, maka penulis tertarik untuk menulis karya tulis lebih lanjut mengenai 

perbedaan profil kolesterol darah antara kehamilan preeklampsia dan kehamilan normal. 

Tinjauan pustaka ini disusun dengan tujuan untuk menurunkan kejadian preeklampsia dengan 

mengetahui perbedaan profil kolesterol darah antara kehamilan preeklampsia dan kehamilan normal. 

Diharapkan juga dapat memberikan informasi dan menambah pengetahuan tentang perbedaan profil 

kolesterol darah antara kehamilan preeklampsia dan kehamilan normal juga menjadi salah satu 

rujukan untuk penelitian-penelitian selanjutnya. 

 

2. PEMBAHASAN 
 

Adaptasi dari metabolisme lipid pada saat kehamilan merupakan sesuatu yang dibutuhkan 

untuk pertumbuhan dan perkembangan janin.(6) Selama kehamilan terjadi peningkatan yang bermakna 

kosentrasi lemak, lipoprotein, dan apolipoprotein. (15) Pada preeklampsia, metabolisme lipid yang 

abnormal mempunyai pengaruh yang signifikan terhadap patogenesis kehamilan pada preeklampsia.(7)  

Pada wanita dengan preeklampsia konsentrasi TC, LDL, VLDL & Trigliserida ditemukan meningkat 

secara signifikan dibandingkan dengan wanita dengan kehamilan normal & wanita yang tidak hamil, 

sedangkan HDL konsentrasinya menurun.(16)  

Hal ini didukung dengan penelitian yang dilakukan Yadav S, et al dimana hasilnya terdapat 

peningkatan yang signifikan dalam serum TC, TG, LDL-C, VLDL-C, dan penurunan HDL-C pada 

preeklampsia dibandingkan wanita hamil normal.(17) Sependapat dengan studi cross sectional yang 

dilakukan Mohammed GK, et al di dapatkan hasil peningkatan yang signifikan di semua parameter 

profil lipid diantara kedua kelompok dengan tingkat kolesterol, TGS, LDL dan VLDL lebih tinggi pada 

kelompok preeklampsia, namun tingkat HDL rendah pada kelompok preeklampsia disbanding 

kelompok kehamilan normotensif sebagai kontrol.(18)  

Berbeda dengan penelitian yang dilakukan oleh Anuradha R, Durga T menunjukkan terdapat 

peningkatan lipid serum kolesterol, LDL, VLDL, TG pada preeklampsia ringan sampai berat pada 

preeklampsia dibandingkan dengan kehamilan normal, sedangkan pada HDL secara signifikan tidak ada 

perbedaan antara kehamilan normal dan preeklampsia.(13) 

1

6

Page 6 of 15 - Integrity Submission Submission ID trn:oid:::3618:127829152

Page 6 of 15 - Integrity Submission Submission ID trn:oid:::3618:127829152



Perbedaan Profil Kolesterol Darah Antara Kehamilan Pre-Eklampsia dan Kehamilan Normal 
Kemala, Samara  

p-ISSN 0853-7720; e-ISSN 2541-4275, Volume 11, Nomor 1,  halaman 33 – 44, Januari 2026 
DOI: https://doi.org/10.25105/pdk.v11i1.23750 

 

36 

Studi lain yang dilakukan Siringoringo et al, hasilnya terdapat perbedaan kadar HDL dan LDL pada 

preeklampsia dengan kehamilan normal pada etnik Minangkabau, dengan rasio perbandingan 

LDL/HDL lebih tinggi pada preeklampsia daripada kehamilan normal, sedangkan pada kolesterol total 

dan TG pada preeklampsia dengan kehamilan normal tidak ada perbedaan.(14) Hal ini kontras dengan 

penelitian yang dilakukan Lima et al didapatkan hasil  nilai VLDL dan TG dari wanita dengan preeklamsia 

secara signifikan lebih tinggi daripada wanita sehat.(19) Didapatkan hasil yang sama juga Kashinakunti 

et al., pada kelompok preeklamsia TG serum meningkat secara signifikan dibandingkan dengan wanita 

hamil normal. Parameter lain seperti TC, LDL-C, VLDL-C dan HDL-C tidak meningkat secara signifikan.(20)  
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Hasil penelitian mengenai kolesterol darah kehamilan preeklampsia dan kehamilan normal 

Tabel. 2 Ringkasan pustaka 

Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

Yadav, et al. 
 
Lama penelitian : 2 
tahun (oktober 
2015- juli 2017) 

Maharashtra, India prospective case–
control comparative 
study 

100 wanita hamil 
normotensif 
(kelompok kontrol) 
dan 100 wanita pra-
eklamptik (kelompok 
studi) dalam trimester 
ketiga 

profil lipid, kehamilan 
normotensif, 
preeklampsia 

terdapat peningkatan 
yang signifikan dalam 
serum TC, TG, LDL-C, 
VLDL-C, dan 
penurunan HDL-C pada 
kelompok studi 
(wanita preeklampsia) 
dibandingkan dengan 
kontrol (wanita hamil 
normal) 

Kehamilan normal (kelompok kontrol) 

TC  TG VLDL LDL HDL 

149.94(mg%) 151.61(mg%) 30.70(mg%) 59.92(mg%) 59.32(mg%) 

Preeklampsia (kelompok studi) 

TC TG VLDL LDL HDL 

221.92(mg%) 255.68(mg%) 51.19(mg%) 137.10(mg%) 32.93(mg%) 

p-value 

< 0.01 < 0.001 < 0.001 < 0.01 < 0.01 
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Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

Mohammed GK, 
et al 
 
 

Mesir cross-sectional 
comparative study 

70 wanita hamil 
dengan 35 wanita 
hamil normal sebagai 
kontrol dan 35 
preeklampsia 

profil lipid, kehamilan 
normal, preeklampsia Terdapat perbedaan yang 

signifikan di semua 
parameter profil lipid 
diantara kedua kelompok 
dengan tingkat kolesterol, 
TGS, LDL dan VLDL lebih 
tinggi pada kelompok 
preeklampsia, namun 
tingkat HDL rendah pada 
kelompok preeklampsia 
dibanding kelompok 
kehamilan normotensif 
sebagai kontrol 

Kehamilan normal (kelompok kontrol) 

TC  TG VLDL LDL HDL 

135.82 mg/dl 122.59 mg/dl 24.52 mg/dl 68.35 mg/dl 43.14 mg/dl 

Preeklampsia (kelompok studi) 

TC TG VLDL LDL HDL 

153.73 mg/dl 141.42 mg/dl 28.28 mg/dl 102.22 mg/dl 23.23 mg/dl 

p-value 

<0.001* 0.029* 0.015* <0.001* <0.001* 

1
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Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

Anuradha R, et al 
 

India prospective study Sebanyak 80 kasus 
dipilih secara acak, 
40 wanita dengan 
hamil normal dan 40 
wanita dengan 
kehamilan 
preeklampsia 

Serum lipid, 
preeklampsia, 
kehamilan normal 

terdapat peningkatan 
lipid serum 
kolesterol, LDL, VLDL, 
TG pada 
preeklampsia ringan 
sampai berat pada 
preeklampsia 
dibandingkan dengan 
kehamilan normal, 
sedangkan pada HDL 
secara signifikan 
tidak ada perbedaan 
antara kehamilan 
normal dan 
preeklampsia. 

Kehamilan normal (kelompok kontrol) 

TC  TG VLDL LDL HDL 

136.85 mg/dl 126.85 mg/dl 24.7 mg/dl 72.75 mg/dl 39 mg/dl 

Preeklampsia (kelompok studi) 

TC TG VLDL LDL HDL 

160.9 mg/dl 210.32 mg/dl 41.95 mg/dl 84.5 mg/dl 38.57 mg/dl 

p-value 

0.0452 0.0001 0.0001 0.0163 0.2835 

1
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Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

Siringoringo HE, et 
al 
 
 
Lama penelitian : 
Agustus-Desember 
2014. 
 

RSUP dr. M. Djamil 
Padang, RS 
Reksodiwiryo Padang 
dan UPTD 
Laboratorium 
Kesehatan Daerah 
Sumatera Barat, 
Indonesi 

observasional dengan 
rancangan cross 
sectional 

54 orang ibu hamil 
yang 
memenuhi kriteria 
inklusi. 27 orang ibu 
hamil dengan 
preeklampsia dan 27 
orang ibu hamil dengan 
kehamilan normal. 

serum lipid, kehamilan 
normal, preeklampsia terdapat perbedaan 

kadar HDL dan LDL 
pada preeklampsia 
dengan kehamilan 
normal pada etnik 
Minangkabau, dengan 
rasio perbandingan 
LDL/HDL lebih tinggi 
pada preeklampsia 
daripada kehamilan 
normal, sedangkan 
pada kolesterol total 
dan trigliserida pada 
preeklampsia dengan 
kehamilan normal tidak 
ada perbedaan 

Kehamilan normal (kelompok kontrol) 

TC  TG LDL/HDL LDL HDL 

247,56 mg/dl 272,89 mg/dl 2,08 mg/dl 129,67 mg/dl 63,33 mg/dl 

Preeklampsia (kelompok studi) 

TC TG LDL/HDL LDL HDL 

270,19 mg/dl 296,07 mg/dl 3,86 mg/dl 159 mg/dl 51,93 mg/dl 

p-value 

0.158 0.504 0.005 0.023 0.012 

1
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Lima VJ et al. 
 
 

Brazil Cross-sectional 
analytical study  

42 wanita 
preeklamsia dan 35 
wanita hamil sehat 
pada trimester ketiga 
kehamilan sebagai 
kontrol 

serum lipid, 
kehamilan normal, 
preeklampsia 

nilai VLDL dan 
trigliserida dari 
wanita dengan 
preeklamsia secara 
signifikan lebih tinggi 
daripada wanita 
sehat. 

Kehamilan normal (kelompok kontrol) 

TC  TG VLDL LDL HDL 

229.0 mg/dl 216 mg/dl 43.3 mg/dl 133.0 mg/dl 53.0 mg/dl 

Preeklampsia (kelompok studi) 
Proteinuria (mg/dl over 24 hours) 

 0.3 - 0.9  1-2 >2 p-value 

TC 225.0 mg/dl 231.0 mg/dl 273.0 mg/dl 0.06 

TG 241 mg/dl 298 mg/dl 339 mg/dl < 0.0001 

VLDL 48.3 mg/dl 59.7 mg/dl 67.8 mg/dl < 0.0001 

LDL 121.8 mg/dl 123.0 mg/dl 150.2 mg/dl 0.30 

HDL 55.0 mg/dl 49.0 mg/dl 56.0 mg/dl 0.60 
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Penelitian Lokasi penelitian Desain studi Subjek penelitian Variabel yang di teliti Hasil  

 
Kashinakunti SV., 
et al 
 

India  Case control study 90 wanita 
preeklampsia dan 90 
wanita hamil normal 
sebagai kontrol 

profil lipid, wanita 
hamil normal, 
preeklampsia 

pada kelompok 
preeklamsia 
trigliserida serum 
meningkat secara 
signifikan 
dibandingkan dengan 
wanita hamil normal. 
Parameter lain 
seperti TC, LDL-C, 
VLDL-C dan HDL-C 
tidak meningkat 
secara signifikan 

Kehamilan normal (kelompok kontrol) 

TC  TG VLDL LDL HDL 

203.1 mg/dl 187.7 mg/dl 37.47 mg/dl 113.97 mg/dl 41.43 mg/dl 

Preeklampsia (kelompok studi) 

TC TG VLDL LDL HDL 

193.37 mg/dl 214.86 mg/dl 40.33 mg/dl 111.43 mg/dl 43.2 mg/dl 

p-value 

>0.05 <0.02 >0.05 >0.05 >0.05 
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3. KESIMPULAN  
 

Pada beberapa penelitian yang membandingkan kadar kolesterol dan lipid lainnya pada 

wanita dengan kehamilan normal dan preeklampsia memiliki hasil yang bervariasi, dimana ada 

beberapa penelitian dengan hasil terjadi peningkatan TC, TG, LDL, VLDL tetapi HDL menurun 

pada preeklampsia dibanding dengan kelompok kontrol, dimana hasil penelitian ini mendukung 

peran dislipidemia pada terjadinya preeklampsia, namun ada juga penelitian yang mendapat 

hasil tidak ada perbedaan dari kadar HDL antara preeklampsia dan kehamilan normal. Penelitian 

lainnya mendapat hasil hanya terjadi peningkatan trigliserid pada preeklampsia dibandingkan 

dengan wanita hamil normal sedangkan TC, LDL-C, VLDL-C dan HDL-C tidak meningkat secara 

signifikan, akan tetapi ada juga yang mendapat hasil yang sedikit berbeda dimana ada TG dan 

VLDL meningkat pada preeklampsia dibandingkan dengan kehamilan normal. Selanjutnya 

terdapat juga hasil dimana hanya terdapat perbedaan kadar HDL dan LDL pada preeklampsia 

dibandingkan dengan wanita hamil normal sedangkan TC dan TG tidak ada perbedaan.  

Oleh karena didapatkan hasil yang berbeda pada beberapa penelitian, maka penulis 

menyarankan perlu untuk dilakukan penelitian lebih lanjut lagi mengenai perbedaan profil 

kolesterol darah antara kehamilan preeklampsia dan kehamilan normal dengan jumlah 

responden yang lebih besar menggunakan metode cohort dengan disertakan juga umur dan IMT 

sebelum dan saat hamil mengingat dua hal ini berpengaruh terhadap serum lipid. Untuk di 

Indonesia sendiri bisa menyertakan secara ras mengingat di Indonesia terdiri dari banyak suku 

dan ras.  
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