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ORIGINAL RESEARCH 
 

The performance of midwives in early detection of cervical cancer  

using visual inspection test with acetic acid 

 
Deviati Juwita Sari1 , Pudji Lestari2 *, Pungky Mulawardhana3  
1Midwifery Education Program, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia. 2Department of Public 

Health and Preventive Medicine, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia. 3Department of 

Obstetrics and Gynecology, Faculty of Medicine, Dr. Soetomo Academic Hospital, Surabaya, Indonesia. 
 

   

ABSTRACT  ABSTRAK 

   
Objective: This study examined the association between service 

period, knowledge, and attitudes toward the performance of 
midwives in the early detection of cervical cancer using the Visual 

Inspection with Acetic Acid (VIA) method in Banjarmasin, 

Indonesia. 
Materials and Methods: This is a cross-sectional study done in 

26 Public Health Centers in Banjarmasin, Indonesia, from March 
to November 2020 involving 172 respondents. Samples were 

purposively selected using a non-probability sampling technique. 

Data collection instruments were questionnaire and Health 
Service reports. Data analysis was done computerized. 

Results: Out of 172 respondents, 67.4% of which had  > 10 years 

of service period, 67.4% had inadequate knowledge and 86% 
showed a positive attitude about early detection of cervical cancer 

using the IVA method, and 79.9% had poor performance in 

conducting early detection of cervical cancer using the IVA 

method. Results of Chi-square test showed the associations 

between the service period (P = 0.005), knowledge (P = 0.0001), 

and attitude (P = 0.005) with the performance of midwives in 
early detection of cervical cancer using the VIA method. 

Conclusion: Service period, knowledge, and attitudes were 

associated with the performance of midwives in the early 
detection of cervical cancer using the VIA method in 

Banjarmasin, Indonesia. Professional training programs should be 

taken into consideration in improving the performance of 
midwives in cervical cancer detection. 

  

Keywords:  Cervical cancer; early detection; performance of 
midwives; VIA 

 

 

 

 Tujuan: Penelitian ini menganalisis hubungan antara lama kerja, 

pengetahuan, dan sikap dengan kinerja bidan dalam deteksi dini 
kanker serviks menggunakan metode Inspeksi Visual Asam 

Asetat (IVA) di Banjarmasin, Indonesia. 

Bahan dan Metode: Penelitian ini menggunakan pendekatan 
cross-sectional yang dilaksanakan di 26 Puskesmas di Kota 

Banjarmasin, Indonesia, pada bulan Maret – November 2020 
dengan jumlah sampel sebanyak 172 responden. Pengambilan 

sampel secara purposive sampling menggunakan teknik non-

probability sampling. Instrumen penelitian berupa kuesioner dan 
laporan Dinas Kesehatan. Analisis data dilakukan secara 

komputerisasi. 

Hasil: Hasil penelitian menunjukkan bahwa dari 172 responden 
didapatkan 67.4% memiliki lama kerja > 10 tahun, 67.4% 

memiliki pengetahuan kurang dan 86% memiliki sikap positif 

tentang deteksi dini kanker serviks dengan menggunakan IVA, 

dan 79.9% memiliki kinerja tidak baik dalam melakukan deteksi 

dini kanker serviks dengan menggunakan metode IVA. Hasil 

analisis statistik Chi-square menyatakan ada hubungan antara 
lama kerja (P = 0.005), pengetahuan (P = 0.0001), dan sikap (P = 

0.005) dengan kinerja bidan dalam deteksi dini kanker serviks 

dengan menggunakan metode IVA. 
Simpulan: Terdapat hubungan antara lama kerja, pengetahuan 

dan sikap dengan kinerja bidan dalam deteksi dini kanker serviks 

menggunakan metode IVA di Kota Banjarmasin, Indonesia. 
Pelatihan merupakan salah satu langkah yang menjadi 

pertimbangan dalam meningkatkan kinerja bidan dalam deteksi 

kanker serviks. 
  

Kata kunci:  Kanker serviks; deteksi dini; kinerja bidan; IVA 
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INTRODUCTION 

 

Cervical cancer has the highest prevalence and it is the 

fourth leading cause of death from all cancers, as well 

as the leading cause of death for women from cancer in 

42 countries.1-3 The Global Burden Cancer 

(GLOBOCAN) reported that there were approximately 

32,469 cervical cancer cases in Indonesia in 2018, 

cervical cancer prevalence ranked second in Indonesia 

after breast cancer.3 The Health Office of South 

Kalimantan Province reported in 2019 that the number 

of women experiencing cervical cancer symptoms or 

pre-cervical cancer reached 461 people or 1.9% of the 

33,000 women who had undergone VIA screening. 

Furthermore, the Maternity report of Ulin Regional 

Hospital of Banjarmasin, Indonesia, mentioned that 128 

women were positively diagnosed with cervical cancer 

and most of them were in stage II and III. 

 

Cervical cancer generally does not show symptoms at 

early stage, making it difficult to detect without 

performing screening or early detection.4 VIA (Visual 

Inspection of Acetic Acid) is a cervical cancer screening 

method that is widely used in Indonesia as an early 

detection of pre-cervical cancer lesions through visual 

observation by applying 3-5% acetic acid in the cervix 

to see any presence of thickened white plaque 

(acetowhite epithelium). This procedure can be carried 

out by general practitioner, trained midwife or 

paramedic.5 

 

Unfortunately, as mentioned in Basic Health Research 

of Indonesia in 2013 the high prevalence of cervical and 

breast cancer in Indonesia is not yet followed by higher 

number of healthcare providers (general practitioners 

and midwives) to conduct the screening.6 Banjarmasin 

City currently had a team of trainer consisting of one 

general practitioner and 21 providers consisting of 10 

general practitioners and 11 midwives from 10 Health 

Centers. There were 26 Public Health Centers in 

Banjarmasin City that were required to carry out VIA 

services on daily basis. The number of trained midwife 

providers was still lacking as it is equal to 5.9% of the 

total number of midwives (185 people in 

2019), whereas midwives were front liners in providing 

VIA services. 

 

Interviews done in the preliminary study with VIA and 

BSE coordinators at two Public Health Centers in 

Banjarmasin, Indonesia, revealed that the 

implementation of the IVA program at the Public Health 

Centers was mostly delegated to midwives whose duties 

were concurrently as providers of maternal, child and 

family planning health services at the Maternal and 

Child Health Polyclinic (KIA) with only 1-2 midwives 

on duty per day. This condition has made the IVA 

services to WUS (women of childbearing age) less 

optimal. In addition, they also lacked confidence to 

carry out VIA examinations independently because they 

had never attended VIA examination training. 

 

The target for early detection of cervical cancer using 

the VIA method and breast cancer using the Breast Self-

Examination (BSE) method set by the Ministry of 

Health of the Republic of Indonesia includes women 

aged 20 years and older, but the priority target of the 

program from 2015 to 2019 is set for women aged 30-

50  who  make up to 50% of the total target.7 As 

reported by the Health Office of Banjarmasin, Indonesia 

(2019), the number of women who tested for VIA in 

five years from 2015 - 2019 only reached 16,295 people 

(15.5%) which is far below the target of 105,346 

people.8 

 

The performance of a midwife is defined as the extent to 

which she carries out the duties and functions, including 

main duties as well as administrative, development, and 

others activities at work. Several variables affect the 

performance of a midwife, including personal variables 

(training, knowledge, and length of work), 

organizational variables (leadership and rewards), and 

psychological variables (attitudes and motivation). 

Midwives play an important role in providing clear 

information to the community, particularly to women. 

Better performance of midwives is associated with 

better knowledge and attitudes of the community which 

eventually results in better behavior of the community.9 

 

Tran et al. (2011),  Kress et al. (2015) and Cham (2018) 

stated that the problem that hinders cervical cancer 

screening is the inadequate knowledge of health 

workers (midwives) in providing services or facilities 

regarding VIA screening.10–12 According to Tchounga et 

al. (2014), midwives who have previously screened for 

cervical cancer either through pap smears or IVA will 

recommend routine cervical cancer screening to 

patients.13 

 

The increase in the coverage rate for early detection of 

cervical cancer is also influenced by the performance of 

health workers, especially midwives as the front-line 

service providers of maternal reproductive healthcare 

for women. The result of this study is expected to 

provide an insight for the advocacy and government 

planning, especially in Banjarmasin, in order to improve 

midwives’ competence and capacity in performing early 

detection of cervical cancer using the VIA method. 

Based on this description, the study was performed to 

examine the association between service period, 

knowledge, and attitudes of midwives with their 

performance in performing early detection of cervical 

cancer using the VIA method in Banjarmasin.  
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MATERIALS AND METHODS 

 

This observational analytic study was performed using a 

cross-sectional approach. This study took place in 26 

Public Health Centers in Banjarmasin, Indonesia, from 

March to November 2020. The population in this study 

consisted of all 190 midwives at the health centers from 

which 172 samples were selected using a non-

probability and purposive sampling techniques based on 

predetermined inclusion criteria; midwives in Public 

Health Centers in Banjarmasin, Indonesia, midwives are 

civil servants/non-civil servants, and willing to  

participate in this study as respondent.  

 

The independent variables included midwives’ service 

period, knowledge, and attitudes toward early detection 

of cervical cancer using the VIA method, while the 

dependent variable was the performance of midwives on 

early detection of cervical cancer using the VIA 

method. Midwives’ attitude reflects their readiness 

which includes their thoughts, feelings, and attention to 

the early detection of cervical cancer using the VIA 

method,14 while the performance of the midwife is the 

result of the work of the midwife which is a 

combination of personal characteristics and organization 

which was measured based on the applicable standards 

for carrying out early detection of cervical cancer using 

the VIA method.9 

 

A set of questionnaires was employed to obtain primary 

data, while Health Office reports of Banjarmasin were 

used to obtain secondary data. All data were then 

analyzed to measure the distribution of frequency and 

percentage of each variable. The association between 

the independent variable and the dependent variable was 

measured in the Chi-square statistics test with a 

significance level of 95 % ( = 0.05). 

 

  

RESULTS AND DISCUSSIONS 

 

The data distribution and the percentage of each 

variable are shown in Table 1. Most of the respondents 

had service period  10 years (67.4%), and 67.4% of 

them had inadequate knowledge on VIA, while only 

2.3% of them had adequate knowledge in this matter. 

The results showed that the majority of the respondents 

had positive attitudes about early detection of cervical 

cancer using the VIA method with 86%, yet most of 

them showed poor performance in early detection of 

cervical cancer using the VIA method (79.7%). 

 

  

Table 1.  Data on midwives’ service period, knowledge, attitudes, and 

performance in early detection of cervical cancer using the VIA 

method at 26 public health centers in Banjarmasin, Indonesia. 

 

Variable Category 
Frequency 
(person) 

Percentage 
(%) 

Work Period of Services < 10 years 56 32.6 

 ≥ 10 years 116 67.4 

Knowledge Poor 116 67.4 
 Sufficient 52 30.2 

 Good 4 2.3 

Attitude Negative 24 14.0 
 Positive 148 86.0 

Performance Poor 137 79.7 

 Good 35 20.3 

 

 

Table 2. The association between midwives’ service period, knowledge, and attitudes with their 

performance in early detection of cervical cancer using the VIA method at 26 health centers 

in Banjarmasin, Indonesia.  

 

Variables Category 

Performance 
Total 

p value 

Poor Good  

f (%) f (%) f (%) 

Work Period of Services < 10 years 52 (92.9) 4 (7.1) 56 (100) 0.005 

 ≥ 10 years 85 (73.3) 31 (26.7) 116 (100)  

Knowledge Poor 110 (94.8) 6 (5.2) 116 (100) 0.0001 

 Sufficient  + Good 27 (48.2) 29 (51.8) 56 (100)  

Attitude Negative 24 (100) 0 (0) 24 (100) 0.005 

 Positive 113 (76.4) 35 (23.6) 148 (100)  
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Table 2 presents the relationship between midwives’ 

service period and their performance. Most of the 

respondents with service period < 10 years mostly show 

poor performance (92.2%). The results of this study go 

in line with research on the evaluation of the quality of 

the VIA screening examination for officers in Kediri 

City which stated that the length of work > 10 years 

correlated to higher experience in performing 

examination, performance level and compliance with 

procedures compared to those who had worked less than 

10 years.15 The Chi-square analysis indicated an 

association between the service period and midwives’ 

performance in the early detection of cervical cancer 

using the VIA method (P = 0.005). Similar results were 

found in several studies on the practice of VIA 

screening by midwives in West Kalimantan Province, 

Indonesia, and Cote d'Ivoire, West Africa, where service 

period correlated with the performance of midwives in 

conducting VIA screening using the VIA method.13,16 

 

Table 2 also describes the relationship between 

midwives’ knowledge and performance. The results 

show that inadequate knowledge associates with poor 

performance (94.8%). A person's compliance with 

standard procedures is also influenced by the 

individual's knowledge; therefore, higher knowledge is 

likely followed by higher the adherence to the 

applicable standard procedures.17 Research on VIA 

screening practices by midwives in West Kalimantan 

Province, Indonesia, stated that the lack of knowledge 

and skills of midwives and nurses as health service 

providers associated with the low performance of 

midwives and nurses in performing clinical practice.16 

The Chi-square statistical tests indicated an association 

between knowledge and performance of midwives in 

the early detection of cervical cancer using the VIA 

method (P = 0.0001). Similar results were also found in 

prior studies involving female health workers in 

conducting cervical cancer screening in Iran which 

asserted that there was a correlation between the level of 

knowledge and occupation of health care providers and 

there was a correlation between knowledge and attitude, 

in which adequate knowledge would affect the attitude 

of midwives in providing cervical cancer screening 

recommendations. Health service providers in this 

context include doctors and midwives.18 

 

In addition, obstacles in cervical cancer management 

programs include the negative attitudes of service 

providers due to lack of competence in carrying out 

screening for cervical cancer, leading to dependencies in 

providing services.19 The results of the study show that 

knowledge is one of the factors that can affect the 

performance of a midwife in conducting early detection 

of cervical cancer using the IVA method. 

 

Table 2 also presents the relationship between 

midwives’ attitude and performance. The results 

showed that most of the respondents had negative 

attitudes and all respondents (100%) showed poor 

performance. The Chi-square analysis indicated that 

there was a relationship between attitudes and the 

performance of midwives in the early detection of 

cervical cancer using the VIA method (P = 0.005). 

Similarly, at Public Health Centers in Kendal Regency, 

Indonesia, midwives’ attitudes affected their practical 

skills in VIA counseling. Better attitudes lead to better 

practice and counseling skills.20 

 

Cervical cancer prevention programs should consider 

the issues regarding patients, health service providers, 

and health system. An important step to significantly 

increase the achievement of prevention programs and 

reduce the incidence of cervical cancer is to improve the 

knowledge, shift the negative attitudes, address socio-

cultural challenges, enhance cross-sector collaboration 

and coordination, and improve the cross-program 

management, financing, and competence of healthcare 

workers, especially midwives.19 

 

Ease of access to good information needs to be provided 

through seminars and or training for midwives in all 

types of health facilities in order to increase the 

proportion of midwives with adequate knowledge and 

good attitudes about cervical cancer screening.13 

Midwives who had good knowledge and positive 

attitudes showed better performance in carrying out 

early detection of cervical cancer using the IVA method 

compared to midwives who had a negative attitude. 

Hence, more trainings are required to change negative 

attitude of midwives toward the IVA program. 

 

Midwives affect the behavior of women of childbearing 

age in carrying out VIA examinations.21 Support and 

positive attitudes of health workers will affect the 

behavior and visits of women of childbearing age in 

carrying out screening for VIA examinations in health 

services.21–23 The support and positive attitude of the 

midwife can be in the form of providing information, 

invitations, and motivation personally or in groups 

(counseling) in promoting VIA examinations.23,24 

 

  

CONCLUSION 

 

The results of this research showed that most 

respondents had service period of  10 years, poor 

knowledge and negative attitudes regarding early 

detection of cervical cancer using the VIA method 

which then associated to their poor performance in early 

detection of cervical cancer using the VIA method. The 

service period, knowledge, and attitudes were found 



Maj Obs Gin, Vol. 30 No. 2 August 2022 : 52-57                     Sari et al. : Performance of midwives in cervical cancer early detection 

 

 

56 

correlated to the performance of midwives in early 

detection of cervical cancer using the VIA method in 

Banjarmasin, Indonesia. The importance of increasing 

the capacity and competence of midwives in early 

detection of cervical cancer. Providing training for 

midwives in this program is an important step to take in 

order to improve midwives’ knowledge, attitude and 

performance in conducting cervical cancer detection. 
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ABSTRACT  ABSTRAK 

   
Objectives: To examine the factors used in infertility score on 

referral and non-referral cases who underwent IVF treatment at 
Fertility Clinic of Graha Amerta, Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, in 2014-2016 

Materials and Methods: This research was a descriptive analytic 
retrospective study using secondary data from medical records at 

Fertility Clinic of Graha Amerta in 2014-2016. With a total 
sampling technique, total of 342 referral and non-referral 

infertility cases were obtained. The variables of this study were 

the factors used in infertility score. 
Results: From total of 342 cases, 44% had a wife's age in the 

range of 30-35 years, 80.1% had an infertile duration of > 3 years, 

and 54.7% had one type of pelvic pain, 68.4% still had regular 
menstrual cycles, and about 76% did not have a history of pelvic 

infection. On sperm analysis factor, there were 27.5% of men who 

fell into the severe category according to infertility score. There 
was a significant difference from the duration of infertility and 

sperm morphology in referral and non-referral cases. 

Conclusion: Infertility score can be useful because each case has 
its own infertility factors with different degrees of severity, which 

leads to infertility. 

  
Keywords:  Infertility; infertility score; In Vitro Fertilization 

(IVF); maternal health. 

 
 

 

 Tujuan: Mengkaji gambaran faktor dalam skor infertilitas pada 

kasus rujukan dan non rujukan yang menjalani tindakan IVF di 
Klinik Fertilitas Graha Amerta RSUD Dr. Soetomo, Surabaya, 

Indonesia, periode 2014-2016. 

Bahan dan Metode: Penelitian ini merupakan deskriptif analitik 
retrospektif dengan menggunakan data sekunder dari rekam medis 

di Klinik Fertilitas Graha Amerta tahun 2014-2016. Dengan 
teknik total sampling didapatkan total 342 kasus infertilitas 

rujukan dan non rujukan. Variabel penelitian ini adalah faktor-

faktor yang dipakai dalam skor infertilitas 
Hasil: Dari total 342 kasus, sebanyak 44% memiliki umur istri 

dalam rentang 30-35 tahun, 80.1% memiliki lama infertil > 3 

tahun, dan 54.7% memiliki satu macam nyeri, 68.4% masih 
mempunyai siklus haid teratur dan sekitar 76% kasus tidak 

memiliki riwayat infeksi panggul. Pada faktor analisa sperma, 

didapatkan 27.5% dari pria yang masuk dalam kategori berat 
menurut skor infertilitas. Didapatkan perbedaan yang signifikan 

dari lama menikah dan morfologi sperma pada kasus rujukan dan 

non-rujukan. 
Simpulan: Skor infertilitas dapat bermanfaat karena setiap kasus 

memiliki faktor infertilitasnya masing-masing dan dengan derajat 

keparahan yang berbeda-beda sehingga menyebabkan terjadinya 
infertilitas. 

  

Kata kunci: Infertilitas; skor infertilitas; Fertilisasi In Vitro 
(FIV); kesehatan ibu. 
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INTRODUCTION 

 

Infertility is a complex problem that can often be found 

especially in married couples who desire to have 

children. It can have a big impact on many aspects of 

our lives, such as medically, psychologically, or even 

economically. It is necessary to know that there are 

actually many factors from both partners that can affect 

this condition. The incidence of infertility also increases 

over time. In 2010, it was estimated about 48.5 million 

couples around the world has infertility, of which 14.4 

million of them came from Asia.1 Likewise in 

Indonesia, it was stated the incidence rate of infertility 

in Indonesia is around 10-22% of the total reproductive 

age couples.2 

 

There are also several obstacles of treating infertility in 

Indonesia, such as its vast and archipelagic geographic 

condition, the lack of health service capabilities and the 

uneven distribution of socioeconomic, educational and 

cultural conditions. Therefore, a fast, structured, and 

targeted infertility service system is needed. If they’re 

late to be treated, it will increase the likelihood of 

complications in infertile patients, especially those 

related to their aging process.  

 

To overcome this, an instrument was made by a 

professor of Obstetrics and Gynecology from Airlangga 

University, which can help medical personnel to detect 

infertility quickly, namely through the scoring system of 

infertile patients. This infertility score can be used as an 

initial screening, making it easier for health workers in 

their work field to differentiate which infertile couples 

are classified as mild, moderate, or severe, and also the 

appropriate level of health service for each score. The 

factors assessed in the score are a combination of 

female and male factors, including wife's age, menstrual 

cycle, sperm analysis, and others.3 After counting the 

score, the next step is to the treatment itself, ranging 

from just giving information and education about 

fertility, until treatment that requires careful calculation 

and special skills, such as by in vitro fertilization (IVF).  

 

Several studies on IVF have been conducted before, but 

there is not much about this infertility score, specifically 

discussing each factor that is being used in it. It’s 

important to know more about these factors, so 

hopefully health workers can easily differentiate 

infertility cases, based on each factor that are being 

used. Therefore, the researcher wanted to know and 

study the description of the factors in the infertility 

score in referral and referral cases who underwent IVF 

at the Graha Amerta Fertility Clinic, Dr. Soetomo 

Hospital, Surabaya, for the period 2014-2016. 

MATERIALS AND METHODS 

 

The design of this study was a descriptive analytical 

study, which is intended to provide a complete and clear 

picture of the variables to be studied. The data of this 

study is from secondary data, which was gained 

specifically from the medical record. Incomplete 

medical records were excluded from this study. This 

research was conducted in Graha Amerta Fertility 

Clinic, Dr. Soetomo General Academic Hospital, 

Surabaya, from January – June 2020. The population of 

this research is all infertile cases at Graha Amerta 

Fertility Clinic. Sample of the research is all infertile 

cases (referral and non-referral) who underwent IVF 

treatment at Graha Amerta Fertility Clinic. Incomplete 

medical records were excluded from this study. Total 

sampling method is used in this study.  

 

Variables of this study are factors that are being used to 

calculate the infertility score, which are wife’s age, 

duration of infertility, menstrual cycle, pelvic pain, 

history of pelvic infection and Intrauterine Device 

(IUD), and sperm analysis which include concentration, 

motility, and morphology of the sperm. The type of data 

used in this study is secondary data, which were 

obtained from the medical records of Graha Amerta 

Fertility Clinic. The data collected will be processed and 

analyzed by using SPSS software, then will be 

described in the discussion. 

 

 

RESULTS AND DISCUSSION 

 

There were total of 342 infertility cases that were 

included in this study from all cases available from 

2014-2016 at the Graha Amerta Fertility Clinic in 

Surabaya. Among those cases, there were 183 referral 

cases and 159 non-referral cases. Table 1 shows the 

characteristics of those cases based on factors used to 

calculate the infertility score. Each factor has their own 

parameter or certain value that can later be categorized 

as mild, moderate, and severe. Most of the factors are 

from the women such as their age, menstrual cycle, and 

others. The only male factor is sperm analysis, which 

includes concentration, motility, and morphology of the 

sperm. The final result of the score is obtained after 

taking into account all factors from both women and 

men. Based on the result of this study, it was found that 

there are only two factors from the infertility score , 

which is significantly different between referral and 

non-referral cases, which are the duration of infertility 

(P = 0.014) and the sperm morphology (0 = 0.038).
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Table 1. Infertile cases characteristics based on factors in infertility score 

 
Characteristics based on the Infertility 

Score 

Number of referral cases 

(%) 

Number of non-referral cases 

(%) 
Total cases (%) 

Wife’s age    
< 30 years 45 (24.6) 43 (27) 88 (25.7) 

30-35 years 86 (47) 64 (40.3) 150 (43.9) 

> 35 years 52 (28.4) 52 (32.7) 104 (30.4) 

Duration of infertility    
1-2 years 11 (6) 14 (8.8) 25 (7.3) 

> 2 years 15 (8.2) 28 (17.6) 43 (12.6) 

≥ 3 years 157 (85.8) 117 (73.6) 274 (80.1) 

Menstrual cycle    
Normal 119 (65) 115 (72.3) 234 (68.4) 

Oligomenorrhea 61 (33.3) 42 (26.4) 103 (30.1) 

Amenorrhea 3 (1.6) 2 (1.3) 5 (1.5) 

Pelvic pain    
Negative 89 (48.6) 71 (44.7) 160 (46.8) 

1 type of pain 93 (50.8) 87 (54.7) 180 (52.6) 

≥ 2 types of pain/adnexal mass 1 (0.5) 1 (0.6) 2 (0.6) 

History of pelvic infection & IUD    

Negative 142 (77.6) 118 (74.2) 260 (76) 

Once/IUD 34 (18.6) 36 (22.6) 70 (20.5) 

≥ 2 times 7 (3.8) 5 (3.1) 12 (3.5) 

Sperm concentration    
≥ 20 million/ml 141 (77) 137 (86.2) 278 (81.3) 

10-20 million/ml 14 (7.7) 5 (3.1) 19 (5.6) 

< 10 million/ml 28 (15.3) 17 (10.7) 45 (13.2) 

Sperm motility (a+b)    
≥ 50 % 131 (71.6) 129 (81.1) 260 (76) 

25-50 % 16 (8.7) 6 (3.8) 22 (6.4) 

< 25 % 36 (19.7) 24 (15.1) 60 (17.5) 

Sperm morphology (normal)    
≥ 15 % 122 (66.7) 125 (78.6) 247 (72.2) 

5-15 % 24 (13.1) 16 (10.1) 40 (11.7) 

< 5 % 37 (20.2) 18 (11.3) 55 (16.1) 

 

 

 

Wife’s age  

 

Wife’s age is the first factor in infertility score. From 

the analysis, it was found that from all 342 infertile 

cases, most of the them are 30-35 years old, which is 

150 women (43.9%), followed by 104 women (30.4%) 

who are more than 35 years old and 88 women (25.7%) 

who are less than 30 years old. When viewed based on 

the type of referral, the results of the Chi-square 

statistical test showed that there was no significant 

difference between the ages of the wives of referral and 

non-referral cases (P = 0.450). From the data obtained, 

it is true that the age of the wife in referral and non-

referral cases is not much different, most of them are 

30-35 years old, which is in the moderate category 

according to infertility score.  

 

This study is similar to several studies that have been 

conducted before. A study in 2015 at the fertility clinic 

of Putri Hospital, Surabaya, found that, out of 83 

infertile cases, more than half (57.8%) were between 

26-35 years old.4 Another study on a total of 212 

infertile women in three different fertility clinics in 

three major cities of Indonesia (Jakarta, Surabaya, Bali) 

found 40% of those aged 30-35 years.5 

 

Infertility is closely related to age, especially in women 

or wives. According to theory, as a woman gets older 

her fertility will decrease due to several reasons. Unlike 

men, who will continue to produce sperm throughout 

their lives, women are born with all the follicles they 

will have throughout their lives, so it can be said that the 

number will only gradually decrease as they get older. 

At birth there are about 1 million follicles, at puberty it 

will decrease to about 300 thousand follicles, and 

among them only about 300 will be released at 

ovulation during their reproductive period.  

 

The quality of the ova also decreases with age. An 

important change in the quality of the ovum is the 



Maj Obs Gin, Vol. 30 No. 2 August 2022 : 58-65        Brahmana et al. : Factors in infertility score on cases undergoing IFV treatment 

 
61 

frequency of the genetic abnormality of aneuploidy, 

which is an insufficient or too many chromosome 

counts in the ovum. This will decreases the likelihood 

that women can get pregnant and also increases the 

likelihood of miscarriage in older women.6 It is also said 

that women's fecundity decreases gradually but 

significantly starting from the age of 32 years and 

decreases more rapidly after the age of 37 years. This is 

due to the decreasing quality of the ovum and also, with 

age, the risk of diseases that can affect fertility, such as 

leiomyoma, tubal disease, and endometriosis also 

increases.7 The trend of infertility cases where many are 

found at the productive age (<35 years) is not only 

because the physiology of the body decreases with age, 

but is also influenced by several other factors such as 

lifestyle, behavior, level of stress, diet, work and daily 

activities. It can also have effect to the body as a whole 

and to fertility conditions.  

 

Duration of infertility 

 

The second factor in infertility score, which is the 

duration of infertility, also plays a big role in 

determining the degree of infertility. From the analysis, 

it was found that from all 342 cases, most of them have 

been infertile for three years or more, which is 274 

cases (80.1%), and only 25 cases (7.3%) that have 

duration of 1-2 year. There was also found one case 

with the duration of 20 years.  

 

The duration of infertility is high in relation to the first 

factor, which is wife’s age. The longer the duration of 

infertility in women, the more their age will be. One 

study suggests that the length of marriage affects the 

causes of infertility. In couples with length of marriage 

less than five years, the causes of PCOS and tubal 

factors due to sexually transmitted diseases are 

common. Whereas in couples with a length of marriage 

more than five years, what is often encountered is 

idiopathic infertility and male infertility. This is related 

to the increasing age of both partner which results in 

decreased quality and quantity of both ovum and 

sperm.8 

  

This duration of infertility factor is also important to be 

considered in treating infertility. It has been said that the 

age of the woman and the duration of infertility are 

important factors in determining specific therapy for 

partners, where the age of more than 35 years and also 

long duration of infertility are suitable candidates for 

IVF treatment.9 

 

When viewed based on the type of referral or non-

referral cases, there was a significant difference between 

the duration of infertility for referral and non-referral 

cases (P = 0.014). Duration of > 3 years, which is the 

severe category according to infertility score, was more 

prevalent in referral cases (85.8%). Meanwhile, the 

duration of 1-2 years, or the mild category according to 

the infertility score, was found more in non-referral 

cases (8.8%). This difference could happen due to the 

referral cases usually tend to have more complicated 

conditions than non-referral cases, which may result in 

longer or shorter duration of infertility.  

 

Menstrual cycle 

 

Menstrual cycle was chosen as the third factor in 

infertility score because of its high relation to ovulation 

disorders, which may affect fertility. From the analysis, 

it was found that from all 324 cases, 234 of them 

(68.4%) still have a regular or normal menstrual cycle, 

and only five cases (1.5%) have amenorrhea. When 

viewed based on the type of referral or non-referral 

case, there was no significant difference between the 

menstrual cycle for referral and non-referral cases (P = 

0.350), most of them still have regular menstrual cycles, 

which is in the mild category according to the infertility 

score. 

 

The average duration of a menstrual cycle is 28 days, 

with the most common occurring between 25-30 days. 

If the menstrual cycle is more than 35 days, it is called 

oligomenorrhea. And if there is no menstruation after 

three or more cycle, it is called amenorrhea.3 Irregular 

menstrual cycles often occur when women are in the 

early and late stages of reproductive age (menarche and 

menopause) due to anovulation and inadequate 

follicular development. 

 

Several studies also found an association between 

menstrual cycle duration and fecundity. A study stated 

that short menstrual cycles, menarche at a young age, 

and heavy menstrual bleeding are associated with 

reduced fecundity. So in this case it indicates that the 

characteristics of the menstrual cycle can be used as a 

marker of potential fertility in those planning a 

pregnancy.10 Apart from physiological factors, irregular 

menstrual cycles can also be caused by lifestyle. A 

study conducted in Korea found that factors such as 

stress, obesity, and smoking were significantly 

associated with menstrual irregularities in pre-

menopausal women, which can lead to infertility itself.11 

 

Pelvic pain 

 

Pelvic pain is the fourth factor that is used to calculate 

the infertility score. Based on the analysis of frequency 

distribution, the characteristics of infertility cases at the 

Graha Amerta Fertility Clinic for the period 2014-2016, 

it was found that out of a total of 342 cases, 180 cases 

(52.6%) had one type of pain, 160 cases (46.8%) no 
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pain, and only two cases (0.6%) had > 2 kinds of 

pain/adnexal mass. When viewed based on the type of 

referral or non-referral cases, the results of the Chi-

square statistical test showed that there was no 

significant difference between pelvic pain in referral 

and non-referral cases (P = 0.762), both of them mostly 

have one kind of pain, which is in the moderate 

category according to the infertility score. 

 

In calculating the infertility score, types of pelvic pain 

include menstrual pain, intercourse pain, and 

spontaneous pelvic pain. According to research by 

Samsulhadi, these three types of pain are the clinical 

effects of endometriosis in general. Endometriosis has 

an incidence of 10% in the general population, and 

about 50% in infertile women.3 

 

Endometriosis is closely related to infertility and 

fecundity. The prevalence of endometriosis increases 

dramatically to 25-50% in infertile women. The 

fecundity rate in women with endometriosis is estimated 

to be 2-10% wherein normal women the range is 15-

20%.12 Endometriosis is also associated with the 

management of infertility, one of which is IVF. Several 

studies have described the relationship of endometriosis 

with the outcome of IVF, where the pregnancy rate that 

can be obtained from IVF is inversely related to the 

severity of the endometriosis.13 

 

History of pelvic infection & IUD 

 

It’s the last women factor that is used to calculate the 

infertility score. Based on the analysis, the 

characteristics of infertility cases at the Graha Amerta 

Fertility Clinic for the period 2014-2016, it was found 

that, out of a total of 342 cases, most of them had no 

history of pelvic pain or IUD, which is 260 cases (76%), 

and only a small proportion had a history of > 2 times, 

which is only 12 cases (3.5%). When viewed based on 

the type of referral or non-referral cases, the results of 

the Chi-square statistical test showed that there was no 

significant difference between the history of pelvic 

infection and IUD in referral and non-referral cases (P = 

0.629). From the data obtained, both of them mostly 

have no history of pelvic infection or IUD use, which is 

in the mild category according to the infertility score. 

 

According to the literature by Samsulhadi, history of 

pelvic infection and IUD are related to the tubes and 

peritoneum, where residual defects after pelvic infection 

and also a history of IUD use can cause abnormalities in 

the tubes and peritoneum.3 A history of pelvic infection 

is often referred to as Pelvic Inflammatory Disease 

(PID), which is defined as inflammation of the female 

genital tract due to infection. The effect of PID on 

fertility can be very significant, with several studies 

showing a 5-fold increase in infertility in women with a 

history of PID. Not only that, PID can also lead to 

ectopic pregnancy due to damage to the fallopian 

tubes.14 

 

The intrauterine device (IUD) also has a value in the 

infertility score, where patients who have a history of 

IUD use will be included in the moderate category. This 

is because the IUD can also cause pelvic infections.3 

Based on a study from the WHO, it was found that the 

risk of PID from IUD users is low, but the incidence of 

PID that increases during the first month indicates that 

infection may be due to the insertion process of the IUD 

itself.15 

 

Sperm analysis  

 

It is the last and also the only male-acquired factor in 

the infertility score. The European Association of 

Urology (EAU) states there are several things that can 

cause infertility in men, including congenital, acquired, 

or idiopathic factors. To date, several methods have 

been found to assess male infertility, including 

semen/sperm analysis, hormonal tests, and testicular 

biopsy. Sperm analysis includes both macroscopic and 

microscopic examinations. The examination can be 

carried out from the first five minutes and if the sample 

is frozen it can be done at a later date. Microscopic 

counts were performed manually under a microscope 

with a magnification of 200-400 x. After that, 

observations were made on volume, concentration, 

motility, and others.16 

 

Sperm concentration 

 

Based on the analysis of frequency distribution, the 

characteristics of infertility cases at the Graha Amerta 

Fertility Clinic for the period 2014-2016, it was found 

that of a total of 342 cases, most of them had a 

concentration of > 20 million/ml, namely 278 people 

(81.3%), followed by concentration <10 million/ml for 

45 people (13.2%), and a concentration of 10-20 

million/ml for 19 people (5.6%). When viewed based on 

the type of referral or non-referral cases, the results of 

the Chi-square statistical test showed that there was no 

significant difference between the sperm concentration 

of referral and non-referral cases (P = 0.069). From the 

data obtained, both of them mostly have sperm 

concentrations of > 20 million/ml, which is in the mild 

category according to the infertility score. 

 

The WHO states that the standard reference value for 

sperm concentration is > 15 million/ml. If it is lower 

than this value, it is called oligozoospermia, and if there 

is no sperm in the ejaculate, it is called azoospermia. A 

study says that 90% of male infertility is related to 
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sperm count, and there is a positive relationship 

between abnormal semen parameters and sperm count.17 

A decrease in sperm concentration/number is found in 

many cases of infertility, especially those caused by 

male factors. A 2013 study was conducted on a total of 

396 men who came to a fertility clinic in Lahore, 

Pakistan. The results found that as many as 44 people 

(11.1%) experienced oligozoospermia and 59 people 

(14.9%) experienced azoospermia.18 

 

Sperm motility 

 

Based on the analysis of frequency distribution, the 

characteristics of infertility cases at the Graha Amerta 

Fertility Clinic for the period 2014-2016, it was found 

that, out of a total of 342 cases, most had >  50% 

progressive motile sperm, namely 260 people (76%), 

followed by those who had <25% of progressive motile 

sperm, which is 60 people (17.5%), and the rest had 25-

50% progressive motile sperm, namely as many as 22 

people (6.4%).When viewed based on the type of 

referral or non-referral case, the results of the Chi-

square statistical test showed that there was no 

significant difference between sperm motility in referral 

and non-referral cases (P = 0.071). From the data 

obtained, both of them mostly have > 50% progressive 

motile sperm, which is included in the mild category 

according to the infertility score. 

 

The classification of sperm motility according to the 

WHO is progressive motility, non-progressive motility, 

and also non-motile. Progressive motile sperm can 

move actively (linear or circular) regardless of the 

speed. Meanwhile, non-progressive motile sperm has a 

movement pattern but there is no progression, such as 

moving only in a small circle, or only movement in the 

flagellum is observed. It is said that non-motile sperm 

do not get any movement at all. The WHO also sets the 

lowest reference value for progressive motile total 

sperm, which is 32%, if less than that it is called 

asthenozoospermia.16 

 

A study says that motile spermatozoa tend to make 

propulsive, linear and progressive movements when 

penetrating the cervical border. Therefore, several 

specific movement attributes (speed, straightness and 

amplitude of sperm head movement) assisted by other 

sperm analysis criteria (concentration and morphology) 

are characteristics of sperm quality that can facilitate the 

penetration process.19 This is supported by other studies 

which say that the concentration of motile sperm is the 

most significant parameter to predict the likelihood of 

fertilization. Several factors that can affect sperm 

motility include oxidative stress, mitochondrial 

disorders, male age, and certain proteins.20 
 

Sperm morphology 

 

Based on the analysis of frequency distribution, the 

characteristics of infertility cases at the Graha Amerta 

Fertility Clinic for the period 2014-2016, it was found 

that out of a total of 342 cases, most of them had > 15% 

normal morphological sperm, namely 247 people 

(72.2%), followed by those 55 people (16.1%) who had 

<5% normal morphological sperm, and 40 people 

(11.7%) who had 5-15% normal morphological sperm. 

 

The WHO states that the lowest standard reference 

value for sperm morphology (normal) is 4%, and if less 

then it is called teratozoospermia. In the process of 

analyzing sperm morphology, the semen sample 

obtained was stained first and then observed with a 

1000x magnification using immersion oil.16 The cause 

of abnormalities in sperm morphology is still not known 

with certainty, but some sperm morphological 

abnormalities can be related to abnormalities in their 

function such as chromatin condensation, abnormalities 

in acrosome reactions, and disturbances in tail motility. 

There are also some disorders associated with genetic 

abnormalities such as globozoospermia, sperm 

macrocephaly syndrome, and others.21 

 

When viewed based on the type of referral or non-

referral cases, the results of the Chi-square statistical 

test showed that there was a significant difference 

between sperm morphology in referral and non-referral 

cases (P = 0.038). Normal morphological sperm of 

<5%, or severe category according to the infertility 

score, was more common in referral cases (20.2%). 

Meanwhile, normal morphological sperm of > 15%, or 

the mild category according to the infertility score, was 

more common in non-referral cases (78.6%). 

 

 

CONCLUSION 

 

This study shows that there are many factors from both 

men and women that can affect fertility. The result of 

this study suggests that the degree of severity of each 

factor varies widely among those cases. Some factors 

can be used to identify infertile patients. It was found 

that the duration of infertility and sperm morphology 

were significantly different between referral and non-

referral cases. Therefore, this infertility score can be 

useful as an initial screening, by calculating some 

important infertility factor from both partners, and it 

also helps doctors and general practitioners to decide 

whether to treat them or to refer them to the 

gynecologist for further management. It is also 

necessary for health workers to provide information and 

education about infertility for couples, so that they are 
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more aware of their respective reproductive health 

conditions. 
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ABSTRACT  ABSTRAK 

   
Objectives: This study aimed to address the detailed lipid profile 
in lean woman with PCOS and investigate the relationship 

between chronic low grade inflammation (using NLR, PLR, and 

monocyte/HDL ratio) and dyslipidemia (defined as total 
cholesterol level > 190 mg/dL). 

Materials and Methods: This study was a cross-sectional study 

conducted from June – December 2020 at the Department of 
Obstetrics and Gynecology, Faculty of Medicine, Universitas 

Indonesia, Jakarta, Indonesia, involving 45 women aged 18 – 35 

years old, diagnosed as having PCOS with normal BMI (18.5 – 
22.9 kg/m2). To compare quantitative variables, data analysis was 

carried out using the t-test or Mann-Whitney U test as appropriate; 

whereas, to compare categorical variables, the Chi-square test was 
used. 

Results: We found that although the median BMI was within 

normal limits at 21.48 kg/m2, the mean values of the lipid profiles 

were found to be either abnormal or borderline, indicating the 

high possibility of dyslipidemia. No statistically association 

between NLR, PLR and MHR with dyslipidemia. 
Conclusion: Dyslipidemia and chronic low-grade inflammation 

were found in lean PCOS subjects, but there was no significant 

association between inflammation markers (NLR, PLR and MHR) 
and dyslipidemia. Further studies should investigate other factors 

that cause the inflammation. 

  
Keywords:  dyslipidemia; inflammation; lean PCOS; maternal 

health 

 

 

 Tujuan: Tujuan dari penelitian ini adalah untuk mengetahui profil 
lipid pada pasien SOPK non obesitas dan mencari tahu hubungan 

antara inflamasi kronis derajat rendah (RNL, RPL, rasio 

monosit/HDL) dan dislipdemia (kadar kolesterol > 190 mg/dL)  
Bahan dan Metode: Studi cross sectional dilakukan dari Juni – 

Desember 2020 di Departemen Obstetri Ginekologi Fakultas 

Kedokteran Universitas Indonesia, Jakarta, Indonesia, melibatkan 
45 wanita berusia 18-35 tahun yang terdiagnosis SOPK dengan 

IMT normal (18.5 – 22.9 kg/m2). Data kuantitatif dihitung dengan 

menggunakan uji T dan uji Mann-Whitney U sedangkan data 
kategorik menggunakan uji Chi-square. 

Hasil: Meskipun IMT dalam batas normal, rata-rata kadar lipid 

pada pasien ditemukan abnormal atau batas tinggi, yang 
menunjukkan adanya kemungkinan dislipidemia. Tidak 

ditemukan adanya hubungan signifikan antara NRL, PLR, dan 

MHR dengan dislipidemia.  

Simpulan: Dislipidemia dan inflamasi kronis derajat rendah 

ditemukan pada pasien SOPK non-obesitas, tetapi tidak 

ditemukan hubungan signifikan antara marka inflamasi (NLR, 
PLR, dan MHR) dengan dislipidemia. Penelitian selanjutnya 

diperlukan untuk mengetahui faktor lain yang terkait kondisi 

inflamasi kronis derajat rendah. 
  

Kata kunci:  dislipidemia; inflamasi; SOPK non-obes; kesehatan 

ibu 
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INTRODUCTION 
 

Polycystic ovarian syndrome (PCOS) is an endocrine 

problem mostly seen in reproductive age women, 

around 5 to 10% as concluded from the European 

Society for Human Reproduction and Embryology/ 

American Society for Reproductive Medicine 

(ESHRE/ASRM) in 2004.1 PCOS patients have 

abnormal anthropometry profile, more than 80% have 

obesity body mass index (50-80%), however the disease 

can also be found in women with normal body mass 

index (20-50%). PCOS contributes to the quality of life 

that can change the endocrine and metabolic body 

process. Factors associated with this syndrome include 

glucose intolerance, abnormal blood lipid levels, insulin 

resistance, oxidative stress and other metabolic 

abnormalities, and among these abnormalities, 

dyslipidemia is one of the most common phenomena 

observed in women with PCOS.2,3 In most cases, 

dyslipidemia indicates an abnormal serum lipid 

component (at least one component) (i.e. high total 

cholesterol (> 190 mg/dL), high triglycerides, high Low 

Density Lipoprotein (LDL), and low High Density 

Lipoprotein (HDL)).4 
 

Until now, it is not yet known the exact etiology and 

pathogenesis of ovarian polycystic syndrome both in 

obesity group or non-obesity group, the differences 

between those groups also have not been classified. One 

of the theories says that ovarian polycystic syndrome is 

a condition of chronic inflammation in low degree.5 

There are several markers that can be used to measure 

inflammation, including CRP, Neutrophil to 

Lymphocyte Ratio (NLR), Platelet Lymphocyte Ratio 

(PLR), and monocyte/HDL ratio. Complete blood count 

is an inexpensive, routine, and feasible test that may 

provide information regarding the red blood cells, white 

blood cells, and platelets. Proinflammatory mediators 

(chemokines and cytokines) can be released by platelet, 

and, when activated, platelets can stimulate thrombus 

formation. The activation of platelets plays a crucial 

role in cardiovascular events and coronary artery 

disease as inflammation marker.6,7 However, the data 

about PLR, NLR, and monocyte/HDL ratio and its 

association with inflammation and their correlation with 

dyslipidemia are lacking in PCOS patients. Therefore, 

this study aims to address the detailed lipid profile in 

lean woman with PCOS and investigate the relationship 

between chronic low grade inflammation (using NLR, 

PLR, and monocyte/HDL ratio) and dyslipidemia 

(defined as total cholesterol level > 190 mg/dL). 
 

 

MATERIALS AND METHODS 
 

This study was a comparative, observational, and cross-

sectional study. The study was conducted from June 

until December 2020 at the Departments of Obstetrics 

and Gynecology of Universitas Indonesia and Human 

Reproductive, Infertility and Family Planning Research 

Centre, Indonesia Medical Education and Research 

Institute (IMERI), Faculty of Medicine Universitas 

Indonesia. Forty five women aged 18 – 35 years old, 

diagnosed as having PCOS with normal BMI (18.5 – 

22.9 kg/m2) were enrolled after giving informed 

consent. All the subjects enrolled in the study were in 

good health, had no chronic or acute disease, and for at 

least three months had not been taking any medication 

known to affect lipid profile. 
 

For the basis of PCOS diagnosis, we used the revised 

Rotterdam criteria, in which that at least two of the 

these three features are required: (1) oligo-ovulation or 

anovulation (< 6 menstrual periods per year); (2) 

clinical and/or biochemical signs of hyperandrogenism, 

including hirsutism (Ferriman-Gallwey score > 8), 

severe persistent acne, and/ or total testosterone level > 

0.8 ng/mL); and (3) sonographic evidence of PCOS 

(i.e., at least one ovary containing 12 or more peripheral 

follicles measuring 2–9 mm in diameter and/or ovarian 

volume of at least 10 mL).  
 

Exclusion criteria were patients with acute infection, 

history of cancer, autoimmune disease, hematologic 

disease, chronic disorders (diabetes mellitus, renal, heart 

or liver disorder), patients who have endocrine disorders 

(hyperprolactinemia, nonclassical congenital adrenal 

hyperplasia), use of any antidiabetic, antiobesity, anti-

inflammatory and hormonal drugs (oral contraceptives, 

glucocorticoids, antiandrogens, ovulation induction 

agents) within the previous two months.  
 

We performed a detailed medical history taking and full 

clinical examination for all participants. The data that 

we recorded included age, menstrual pattern, and 

history of significant metabolic or cardiac disease. For 

physical examination, we measured the weight, height, 

and blood pressure as well as the body mass index 

(BMI, calculated as weight in kilograms divided height 

in meters squared). Waist circumference was defined as 

the obtained minimum circumference value of the iliac 

crest and lateral costal margin. 
 

For the measurement of total cholesterol, high and low 

density lipoprotein (HDL and LDL), fasting blood 

glucose, and triglycerides levels, the blood samples 

were taken between 7 a.m. – 10 a.m. with an overnight 

fasting. Lipid levels measurement was carried out using 

enzymatic assay kits. The glucose oxidase method was 

performed to measure the glucose level.  
 

Based on World Health Organization (WHO) estimates 

in 2008, dyslipidemia is defined as total cholesterol 

blood levels of > 5 mmol/L (190 mg/dL) in the 
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Southeast Asia. Patients were then divided into two 

group based on total cholesterol level.  
 

The data were reported as mean ± SD or number and 

percentage. The t-test or Mann-Whitney U test was used 

to compare of quantitative variables. For the comparison 

of categorical variables, we performed the Chi-Square 

test (except for a less than 5 frequency, in which we 

used the exact test). A P value of < 0.05 was considered 

significant. Data analysis was carried out using the 

Statistical Package for the Social Sciences, version 15 

(SPSS, Chicago, IL, USA).  
 

 

RESULTS AND DISCUSSION 
 

In this study, 45 lean PCOS women were included. 

Table 1 shows the clinical and biochemical 

characteristics of lean women diagnosed with PCOS. 

We found that although the median BMI was within 

normal limits at 21.48 kg/m2, the mean values of the 

lipid profiles were found to be either abnormal or 

borderline, indicating the high possibility of 

dyslipidemia. Furthermore, we found that there is no 

significant association between changes in the 

inflammation markers (NLR, PLR and Monocyte/HDL 

ratio) and dyslipidemia (p > 0.05) as shown in Table 2. 

 

In this study, despite the lean women having a normal 

body mass index, the lipid profiles of the women were 

either abnormal or borderline with mean HDL 

cholesterol 52.88 mg/dL, LDL cholesterol 121.71 

mg/dL and total cholesterol 196.73 mg/dL. This finding 

is consistent with the National Cholesterol Education 

Program guidelines which suggest that about 70% of 

women with PCOS exhibit borderline or high lipid 

levels. According to the same guideline, criteria for 

metabolic syndrome includes the low level of HDL <50 

mg/dL showing that our finding suggests a borderline 

low level of HDL of 52.88 mg/dL. This result is 

consistent with most previous studies showing a 

reduced level of HDL in women with PCOS.8,9 The 

findings on our study showed a relatively higher HDL 

compared to other studies possibly due to the exclusion 

of obese PCOS in our study, unlike many others which 

included both obese and lean patients. The exact 

mechanism behind reduction of HDL in women is 

poorly understood. However, one hypothesis suggests 

that the reduction in HDL occurs due the underlying 

insulin resistance and hyperandrogenemia, which are 

thought to enhance the activity of hepatic lipase, 

removing lipid from HDL, consequently reducing the 

number of HDL particles.10 

 

 

Table 1. The clinical and biochemical characteristics of lean women with PCOS (n=45). 

 
Variable Mean ± SD Median (range) 

Age 28.60 ± 3.68  
Weight (kg) 53.61 ± 4.96  

Height (cm) 159.7 ± 5.46  

BMI (kg/m2)  21.48 (17.97 – 22.72) 
Fasting blood glucose  87.9 (70.2 – 151) 

HDL cholesterol 52.88 ± 10.39  

LDL cholesterol 121.71 ± 32.78  
Total cholesterol 196.73 ± 39.42  

 

 

Table 2. The association between changes in inflammation markers (NLR, PLR and Monocyte/HDL 

ratio) and dyslipidemia (total cholesterol > 190 mg/dL). 

 
Inflammation Marker Dyslipidemia  No Dyslipidemia Total P value 

NLR      
High ( 1.60) 12 (52.2) 13 (61.9) 25 (56.8) 0.515a  
Low (<1.60) 11 (47.8) 8 (38.1) 19 (43.2) 

 

PLR     
 

High ( 11.50) 2 (8.3) 3 (14.3) 5 (11.1) 0.526a  
Low (<11.50) 22 (91.7) 18 (85.7) 40 (88.9) 

 

Monocyte/HDL ratio     
 

High ( 11.46) 4 (16.7) 6 (28.6) 10 (22.2) 0.338a  
Low (<11.46) 20 (83.3) 15 (71.4) 35 (77.8) 

 

    Values are presented in number (percentage), aChi-square 
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In terms of LDL, our study showed an increased level of 

LDL at borderline level. This finding is in line with 

previous studies which have also shown marked 

increase in LDL amongst women with PCOS, even in 

lean patients.11 A retrospective study in Rome also 

reported a non-significant difference in LDL levels 

between obese and lean women diagnosed with PCOS, 

showing that an increased level of LDL seems to be a 

common finding in women with PCOS regardless of 

their BMI.12 In contrast, a study in Korea found that no 

significant change was found in the level of LDL in 

non-obese Korean patients.11 The differences in the 

these findings of lipid profile may be explained by 

differing phenotypes of the PCOS, which we did not 

take into account in this study. This phenomenon is 

supported by a study by Spalkowsa et al. who suggested 

that different lipid profiles may be found in PCOS based 

on its phenotypes and androgens’ levels.13 It is also 

worth noting that, aside from LDL quantity, recent 

studies have also suggested that the quality of LDL is 

affected in PCOS. In PCOS, smaller and denser LDL 

particles, which are more atherogenic, are more 

commonly found.10,14-17 
 

As for total cholesterol, our study has also shown that, 

even in lean patients, there seems to be an increased 

level of total cholesterol. This is in agreement with a 

previous Danish study which has also found increased 

median values of total cholesterol in PCOS subjects.18 

In lean patients, increased level of cholesterol is still 

possible due to intraabdominal visceral fat 

accumulation, hyperandrogenemia, and insulin 

resistance, all of which result in abnormalities in lipid 

metabolism. Interestingly, another study also found that 

family history of dyslipidemia results in higher values 

of total cholesterol.10 This genetic component can 

potentially be a confounding variable, which was not 

taken into consideration in this study. 
 

The presence of dyslipidemia found in this study 

prompts further question regarding its association with 

low grade, chronic inflammation as its possible 

underlying cause in lean PCOS patients. Chronic low-

grade inflammation has been thought to be one of the 

pathological mechanisms affecting women with PCOS. 

The inflammation is likely to be associated with insulin 

resistance, endothelial dysfunction and atherosclerosis, 

caused by increased visceral adiposity, which appears to 

occur regardless of BMI.19 However, this study has also 

found that there is no significant association between 

changes in the inflammation markers (NLR, PLR and 

Monocyte/HDL ratio) and dyslipidemia in the patients 

(p > 0.05). This finding is not in line with previous 

studies which found their association with PCOS 

patients. A study by Cakiroglu et al. has shown that both 

NLR and PLR were significantly increased in all PCOS 

patients.20 Another study by Pergialiotis et al. found that 

NLR and PLR were not affected by obesity, hence 

similar results should be produced even with lean 

women populations.21 Nevertheless, the study by 

Cakiroglu et al. did not investigate the correlation 

between NLR and PLR with lipid profile indices.20 In 

fact, the study by Pergialiotis et al. found weak 

correlation (r = -0.171), between NLR and HDL 

values.21 
 

Similarly, in terms of monocyte/HDL ratio (MHR), our 

finding is not in agreement with prior study by Usta et 

al. in 124 women which found that MHR may be a 

novel and useful predictor of the presence of PCOS (P = 

0.0018). The study also recommended the use of MHR 

as a low-cost, reproducible marker to detect 

cardiovascular risk in PCOS patients. However, in this 

study, it was not clear if MHR had any direct correlation 

with dyslipidemia (measured by cholesterol), although it 

was indicated that there was a significant difference in 

total cholesterol level between their PCOS subjects and 

non-PCOS subject (P = 0.022).22 The differences 

between our findings and the previous study may be 

attributed to the small number of samples used in our 

study. Moreover, our study involved only lean patients 

who are thought to suffer less severe hormonal and 

metabolic derangements compared to their obese 

counterparts.4 
 

The strength of our study is that this is the first study 

investigating direct association between inflammation 

markers NLR, PLR and MHR with dyslipidemia in 

PCOS patients. Our limitation is the small number of 

subjects enrolled in this study. Further investigation 

with larger number of subjects is encouraged. 
 

 

CONCLUSION 
 

In lean PCOS subjects, we found that there are 

dyslipidemia and chronic low grade inflammation. In 

this study, we failed to find significant association 

between the inflammation markers (NLR, PLR and 

MHR) and dyslipidemia in our subjects, but we cannot 

rule out low-grade chronic inflammation as the probable 

cause of metabolic syndrome in lean PCOS women. We 

speculated that there might be other factors that can 

cause inflammatory condition, such as sedentary life 

style, poor nutrition, and dysbiosis of gut microbiota, so 

screening these women for metabolic abnormality like 

insulin resistance is recomm ended. 
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ABSTRACT  ABSTRAK 

   
Objectives: This study aimed to analyze whether there was an 
increase in the incidence risk of vulvovaginal candidiasis at 

various gestational ages.  

Materials and Methods: A study examined vaginal smears of 
pregnant women at a private midwifery practice Farida Hadjri, 

Surabaya, Indonesia. A total sample of 96 patients was taken by 

the consecutive sampling method, consisting of 32 patients each 
from the 1st, 2nd, and 3rd trimester of pregnancy.y The smear was 

examined using Gram stain at Balai Besar Laboratorium 

Kesehatan Daerah Jawa Timur to detect the presence of fungi 
elements. Data were analyzed using Chi-square test with 95% 

confidence interval to investigate whether there was an increased 

risk of vulvovaginal candidiasis and gestational age.  
Results: There was an increased risk of vulvovaginal candidiasis 

and increased gestational age (p < 0.05). This result was related to 

the hormonal status of pregnant women. An increase in estrogen 

level during pregnancy leads to an increase in glycogen 

production by vaginal epithelial cells, which cause the vaginal 

environment to become more susceptible to fungal growth.  
Conclusion: There was increased vulvovaginal candidiasis 

incidence risk along with gestational age. Pregnancy is one of the 

predisposing factors for candida infection. 
  

Keywords:  Vulvovaginal candidiasis; pregnancy; gestational  

                    age; maternal health 
 

 

 

 Tujuan: Penelitian ini bertujuan untuk menganalisis adanya 
peningkatan resiko kejadian vulvovaginal candidiasis pada 

berbagai usia kehamilan  

Bahan dan Metode: Penelitian dilakukan dengan pemeriksaan 
apus vagina ibu hamil pada Bidan Praktek Swasta Farida Hadjri, 

Surabaya, Indonesia. Sampel diperoleh dengan teknik konsekutif 

sampling dengan jumlah total sampel 96 pasien yang terdiri atas 
masing-masing 32 pasien untuk kehamilan trimester 1,2 dan 3. 

Spesimen diperiksa dengan pewarnaan Gram di Balai Besar 

Laboratorium Kesehatan Daerah Jawa Timur untuk mendeteksi 
adanya elemen jamur. Analisis data menggunakan tes Chi-square 

dengan tingkat kesahihan 95% untuk membuktikan adanya 

peningkatan risiko kejadian kandidiasis vulvovaginal seiring 
dengan bertambahnya usia kehamilan.  

Hasil: Didapatkan peningkatan risiko kandidiasis vulvovaginal 

seiring dengan bertambahnya usia kehamilan (p < 0,05). Hasil ini 

terkait dengan status hormonal ibu hamil. Peningkatan kadar 

estrogen selama kehamilan menginduksi peningkatan produksi 

glikogen oleh sel epitel vagina yang menyebabkan lingkungan 
vagina menjadi lebih rentan terhadap pertumbuhan jamur. 

Simpulan: Terjadi peningkatan resiko kejadian kandidiasis 

vulvovaginal seiring dengan bertambahnya usia kehamilan. 
Kehamilan merupakan salah satu faktor predisposisi terjadinya 

infeksi kandida. 

  
Kata kunci: kandidiasis vulvovaginal; kehamilan; usia 

                     kehamilan; kesehatan ibu 
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INTRODUCTION 

 

Vulvovaginal candidiasis is the second most common 

infection found in pregnancy after bacterial vaginosis. 

Candida spp. infection commonly found in pregnant 

women of reproductive age. Pregnancy is the first risk 

factors that support vulvovaginal candidiasis due to 

hormonal changes during pregnancy.1 The study on 

pregnant women in Ghana, explained that pregnancy is 

a predisposing factor for vulvovaginal candidiasis.2 New 

York prevalence study suggested that candida species 

colonize the vagina of at least 20% of all women and 

increase to 30% in pregnancy, most are asymptomatic. 

Pregnant women are more likely to experience it than 

non-pregnant women.3 

 

Based on a research report by the Health Research and 

Development Agency (Ministry of Health of the 

Republic of Indonesia) in 2016, a study of the 

prevalence of reproductive tract infections in pregnant 

women in 3 major cities in Indonesia, namely 

Pekanbaru, Bandung, and Tangerang district, 

candidiasis vulvovaginal ranked third (13-45.6%) after 

trichomoniasis and bacterial vaginosis of all pregnant 

women sampled.4  

 

Reproductive health services for antenatal care need to 

check for reproductive tract infections and sexually 

transmitted infections in all pregnant women by 

providing sufficient education about the importance of 

screening, infection prevention and treatment, especially 

in the third trimester of pregnancy, to prevent 

complications for pregnant women and their fetuses.5  

 

Vulvovaginal candidiasis in pregnant women may result 

in labor complications such as premature membrane 

rupture and low birth weight. Therefore detection of 

vulvovaginal candidiasis in antenatal care can prevent 

these complications.6  

  

This study aimed to analyze whether there was an 

increased incidence of vulvovaginal candidiasis in 

various trimesters at a private midwifery practice Farida 

Hadjri, Surabaya, Indonesia. 

 

 

MATERIALS AND METHODS 

 

Samples for this study were taken from pregnant women 

who did antenatal care at the private midwifery practice 

Farida Hadjri Surabaya from August until October 2020 

(inclusion criteria of this study). There were 540 

patients during this period, and the patients who refused 

to join the study were excluded. The sample size was 

calculated using Slovin's formula with a 5% error 

margin, and the result was 96 patients, consisting of 32 

patients from each trimester of pregnancy. The samples 

were obtained by the consecutive sampling method 

(non-random sampling). This study did not separate 

between low-risk and high-risk pregnancies. The 

incidence of vulvovaginal candidiasis was assessed by 

finding the presence of fungi in vaginal smear stained 

with gram stain. The smears were examined at Balai 

Besar Laboratorium Kesehatan Daerah Jawa Timur, to 

assess whether there were yeast cells or pseudo hyphae 

in the gram-stained slide. The results of the smear 

examination were analyzed with the Chi-square statistic 

formula to obtain odd ratio at various gestational age 

trimesters. This study had been ethically approved by 

Health Research Ethic Committee, Faculty of Medicine, 

Universitas Airlangga,  Surabaya, Indonesia, 

No.159/EC/KEPK/FKUA/2020. 

 

 

RESULTS AND DISCUSSION 

 

Ninety-six patients were enrolled in this study. Most of 

the samples were in the age of 20-29 years old 

(72.92%), and patients with multi pregnancy were more 

than those with first pregnancy (62.5%). Most of the 

patients (61.46%) had complaints such as fluor albus 

and itchy vulva, half of the patients had senior high 

school education (50%), and most (80.21%) had 

profession as a housewife (Table 1).  

 

Table 1. Patients’ clinical characteristics for this study. 

 
Variables Total n (%) 

Age 
   < 20 6 6.25 

   20-29 70 72.92 

   30-40 19 19.79 
   >40 1 1.04 

   Total 96 100 

Pregnancy status 
   First pregnancy 36 37.5 

   Multi pregnancy 60 62.5 

   Total 96 100 

Complaints experienced 

   No complaints 37 38.54 

   Specific complaints 23 23.96 
   Other complaints 36 37.50 

   Total 96 100 

Level of education 
   Primary school 11 11.46 

   Junior high school 25 26.04 

   Senior high school 48 50 
   Faculty education 12 10.42 

   Total 96 100 

Profession 
   Housewife 77 80.21 

   Private employees 19 19.79 

   Total 96 100 

  

Vaginal smear examination revealed 25 patients 

(26.04%) had Candida spp. infection, while 71 patients 

(73.96%) had no candida infection. Positive smears 
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were found primarily on patients aged 20-29 years 

(72%), patients with multi-pregnancy (80%), patients 

with genital complaints such as fluor albus and itchy 

vulva (72%), senior high school education background 

(56%) and housewife profession (72%). Candida 

infections were identified with gram stain as a cluster of 

fungi in the form of blastospores, hyphae or pseudo-

hyphae, or a mixture of the two. Tissue cells such as 

epithelium, leucocytes, erythrocytes, and other microbes 

such as bacteria or parasites were also observable in the 

preparation. Fungi appeared in the form of budding 

yeast cells and pseudo-hyphae. Candida albicans was 

seen as a monomorphic yeast and yeast-like organism 

that grows well at temperatures of 25-30 ºC and 35-37 

ºC (Figure 1). 

 

This study revealed that most patients infected with 

candida were at the age of 20-29 years old. This result 

was in accordance with the previous study, which 

showed that vulvovaginal candidiasis rarely occurred 

before puberty, increased in women of childbearing age, 

and decreased after menopause.7 Studies of candida in 

women in Saudi Arabia found a similar result that 

candida infection was most common in the age group of 

21 to 30 years, which was of reproductive age, and their 

hormonal status was still active.8 Candidiasis was found 

more often in patients with multi-pregnancy than the 

first pregnancy. This finding shows that pregnancy is a 

risk factor for vulvovaginal candidiasis.9 Most women 

in this study had vulvovaginal symptoms such as fluor 

albus and itchy vulva. Pereira et al. found that 62.2% of 

women with candidiasis were symptomatic while 37.8% 

were asymptomatic.10  

  

Vaginal smear examination revealed that the most 

candida infections (13 patients or 52%) were 

experienced by pregnant women in the 3rd trimester of 

pregnancy. Among those in 2nd trimester of pregnancy, 

seven patients (28%) were positive for candidiasis, and 

the lowest candida infection was experienced by 

pregnant women during the first trimester of pregnancy 

(five patients or 20%). 

 

Analysis of candida infection risk had shown that 

infection of candida in the 2nd trimester of pregnancy 

did not show a significant increase of infection 

compared with 1st-trimester pregnancy (p > 0.05), while 

those in the third trimester had a significant increase of 

candida infection risk compared those in the 1st and 2nd 

trimester of pregnancy (p < 0.05). From these results, it 

can be concluded that the third trimester of pregnancy 

was associated with a higher incidence of candida spp 

infection, that is the candidiasis incidence in 3rd 

trimester of pregnancy increases 3.7 times more than in 

the 1st and 2nd trimester of pregnancy. The risk of 

candidiasis in various gestational age was 15.625% in 

1st trimester, 21.875% in 2nd trimester and 40.625% in 

3rd trimester. 

 

The study's results found that gestational age correlates 

with an increased risk of candida infection. The 

probability test for the 2nd trimester of pregnancy was 

found to be 1.51 times, or there was no significant 

increase in the frequency of the incidence of 

vulvovaginal candidiasis compared to the 1st trimester 

of pregnancy. However, when the probability test was 

carried out on 3rd trimester pregnant women, it was 

found that pregnant women at the 3rd trimester of 

pregnancy had 3.7 times the risk of being infected by 

Candida spp. 

 

 

 
Figure 1. Yeast cell (      ) and pseudohyphae (      ) of Candida spp. appearance on microscopic examination with the 

Gram stain (400 x magnification).  
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The results of the study on samples whose gestational 

age was in the 1st trimester found that only a small 

proportion of five pregnant women (15.7%) had 

vulvovaginal candidiasis in 32 patients. This was in 

accordance with a study conducted by Fardiazar, et al 

who had conducted a study of vulvovaginal candidiasis 

in pregnant women, comparing recurrence rates of 

vulvovaginal candidiasis during the first, second, and 

third trimesters of pregnancy. They found that 90.7% of 

the patients were in the second and third trimesters of 

pregnancy. The study showed a significant difference of 

frequency between symptomatic recurrences that 

occurred during the three trimesters of pregnancy, with 

most occurring in the second and third trimesters.11 

During pregnancy, there was an increase in the levels of 

progesterone and estrogen hormones. Despite of 

inhibitory effect of progesterone on candida activity in 

neutrophils, estrogen reduces the ability of vaginal 

epithelial cells to inhibit candida growth. As many as 

75% of women are generally at risk of being infected 

with this fungus without any symptoms or 

asymptomatic, which has no negative impact on the 

pregnancy itself.12 Samples in the 2nd trimester of 

gestational age revealed that seven patients (21.88%) 

suffered from vulvovaginal candidiasis. This result was 

in accordance with the research by Zisova et al., who 

conducted a study concluding that increased gestational 

age, hyperestrogenemia, hormonal imbalance, and 

suppression of the mother's immune system all 

contribute to increased susceptibility to infections.13 A 

study conducted in southern Nigeria found that 

pregnancy is a process that involves various hormonal 

changes in the body. After endometrial oxidation, 

estrogen and progesterone hormones will continue to 

increase gradually until the last week of pregnancy. The 

increase in estrogen levels begins at the 11th week of 

pregnancy and will continue to increase until the 24th 

week and still increase until the end of pregnancy.14 The 

results of this study on patients in 3rd trimester of 

pregnancy found 13 patients (40.63%) with 

vulvovaginal candidiasis. These results were similar to 

those in the study by Brandao et al. on pregnant women 

in Brazil. They found that vulvovaginal candidiasis was 

the second most common cause of vaginitis after 

bacterial vaginosis.15  

 

Ghaddar, et al. stated that estrogen is the most dominant 

reproductive hormone in supporting and maintaining 

Candida spp. infection. In vitro studies have shown that 

-estradiol increases the growth of Candida albicans 

and directly stimulates dimorphic transmission from 

yeast to the hyphal form as well as increasing hyphae 

length.16 

 

Gonzalves, et al. (2016) said that the candida species 

secrete hydrolytic enzymes that play an important role 

in tissue penetration, invasion, and damage to the host 

tissues. The enzymes most frequently involved in the 

pathogenesis and virulence of candida are aspartyl 

proteinase, phospholipase, lipase, and hemolysin. 

Aspartyl proteinase facilitates adhesion to host tissues, 

and its damage is associated with changes in the host 

immune response.9 Several factors are associated with 

physiological changes, such as decreased cellular 

immunity, increased hormones, reduced vaginal pH, and 

increase the higher glycogen content in pregnancy. In 

fact, candida infection during pregnancy occurs due to 

high levels of placental estrogen, progesterone, and 

corticosteroids, which can decrease the vaginal defense 

mechanism to facilitate yeast growth.17 

 

Pregnancy predisposes to primary and recurrent 

infections, and pregnant women have a two-fold 

increase in the frequency of vulvovaginal candidiasis 

compared to non-pregnant women. This is related to 

high levels of estrogen, glycogen stores, and other 

substrates.18 Zhai, et al. found that the incidence of 

vulvovaginal candidiasis increases 100% during the 3rd 

trimester of pregnancy. The older the gestational age, 

the higher the risk of a pregnant woman to be infected 

with candida. High levels of progesterone have a 

suppressive effect on the cellular immune system, and, 

on the other hand, the promoter effect of gene 

expression affects the cellular synthesis of epithelial 

receptors that can bind candida.19 The increase in 

estrogen facilitates yeast adherence to vaginal epithelial 

cells. In addition, it encourages hypha formation and 

elaboration of enzymes such as aspartyl proteinase and 

wasted phospholipase. The prevalence of vulvovaginal 

candidiasis increased by 36% in the third trimester of 

pregnancy.20 Other factors that can increase the risk of 

vulvovaginal candidiasis in pregnancy, including 

diabetes mellitus and, in this study,  poor hygiene can 

also act as confounding factor.21 

 

Vulvovaginal candidiasis affects women globally, and 

therefore a better knowledge of the problem of 

candidiasis and colonization is needed, especially in 

pregnant women. Correct diagnosis, clinical symptom 

tracing, and risk factor screening should always be 

carried out in all women, both during pregnancy and 

women of reproductive age, to prevent labor 

complications such as premature rupture of membrane 

and low birth weight.6,22 Vulvovaginal candidiasis is 

more susceptible to infecting women with high hormone 

levels, such as pregnant women, despite the fact that it 

does no harm to the fetus. However, if left untreated, the 

baby can be infected (oral thrush) during delivery and 

face serious health problems such as premature delivery. 
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Babies with oral thrush can cause the mother to be 

infected in the breastfeeding process, which causes 

candidiasis of the nipple.23 Screening of risk factors is 

needed to prevent complications in both pregnant 

women and women of reproductive age for a 

meaningful psychological and sexual life.24 

 

 

CONCLUSION 

 

There is a tendency for increased frequency of 

vulvovaginal candidiasis infection with increased 

gestational age. Pregnant women, especially in the 3rd 

trimester of pregnancy, are more likely to have candida 

infection. Therefore, they should be examined and 

treated to control the infections. 
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ABSTRACT  ABSTRAK 

   
Objectives: This study aimed to evaluate serum calcium 
concentration in pregnant women who made prenatal 

appointments to Obstetric and Gynecologic Outpatient Clinics at 

Adam Malik General Hospital, Medan, Indonesia, and its satellite 
hospitals. 

Materials and Methods: This study was a descriptive study with 

a case series approach. The case series of the study included 35 
pregnant women in their second or third trimester chosen by 

consecutive sampling method. 

Results: The mean calcium serum level of pregnant women in the 
second and third trimester was 9.12±0.49 mg/dl and 8.97±0.26 

mg/dl, respectively. The mean calcium level of pregnant women 

aged <20, 20-35, and >35 years old were 9.0±0.28 mg/dl, 
9.07±0.44 mg/dl, and 8.96±0.06 mg/dl, respectively. 

Conclusion: This study found that the mean calcium serum level 

in pregnant women who made prenatal appointments at Haji 
Adam Malik General Hospital, Medan, Indonesia, was normal. 

  

Keywords:  Calcium; pregnancy; second trimester; third 
                    trimester; maternal health 

 

 Tujuan: Mengetahui gambaran konsentrasi kalsium serum pada 
wanita hamil yang dirawat di Rumah Sakit Umum Pusat Haji 

Adam Malik, Medan, Indonesia, dan RS Jejaring. 

Bahan dan Metode: Penelitian ini merupakan penelitian 
deskriptif observasional dengan pendekatan case series, dimana 

kasus serial dalam penelitian ini adalah 35 wanita hamil pada 

trimester dua dan tiga yang dipilih secara consecutive sampling. 
Hasil: Dijumpai rerata kadar kalsium darah pada usia kehamilan 

trimester 2 adalah 9,12±0,49 mg/dl dan pada usia kehamilan 

trimester 3 adalah 8,97±0,26 mg/dl. Kadar kalsium rerata pada 
subjek penelitian usia<20 tahun, 20-35 tahun dan >35 tahun 

adalah 9,0±0,28 mg/dl, 9,07±0,44 mg/dl, dan 8,96±0,06 mg/dl, 

berturut. 
Simpulan: Penelitian ini menemukan rerata kadar kalsium ibu 

hamil yang mengikuti kontrol kehamilan di poliklinik RSUP Haji 

Adam Malik Medan, Indonesia, adalah masih dalam rentang 
normal. 

  

Kata kunci: Kalsium; kehamilan; trimester dua; trimester tiga; 
kesehatan ibu 
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INTRODUCTION 

 

In 2010, it was estimated that up to 287,000 women 

died during pregnancy and childbirth, with the majority 

of deaths attributed to maternal health issues. 

Gestational hypertension disease accounted for 2-8% of 

complications in pregnancy and attributed to low birth 

weight, preterm birth, and maternal mortality.1 

Pregnancy-related hypocalcaemia is still a common 

laboratory and clinical finding. Throughout pregnancy, 

a number of hormonal changes contribute to the 

relatively constant serum calcium levels. Despite the 

fact that several studies have found that ionized serum 

concentrations are rarely altered throughout pregnancy 

and lactation, if appropriate replenishment is not 

promoted, these concentrations are typically kept steady 

at the expense of the maternal skeletal storage. Balk et 

al. and Cormick et al. both conducted systematic 

reviews, and they both found that women in low- and 

middle-income countries are much more likely to have 

inadequate calcium intake and consequently low serum 

calcium concentrations.2,3 

 

Meanwhile in Indonesia, pregnant women with low 

calcium level are still prominent. Ana Nurjannah’s 

study in Palembang city from 2019 found that 66.7%; 

40% and 41.7% of pregnant women in first, second and 

third trimester had hypocalcemia, respectively.4 Other 

study conducted by Devi Kurniasari in Bandar 

Lampung showed that as many as 60% of pregnant 

women with preeclampsia had lower calcium level 

compared with 33% normal pregnant women.5 Study in 

Makassar also found low calcium level in first and 

second trimester pregnant women as low as 7.79±0.44 

and 7.64±0.36 mg/dL, respesctively.6 

 

Pregnant women's average intake of vitamin D and 

calcium was 1.1 g and 433.3 mg, respectively, 

according to a study by Bardosono et al. involving 143 

healthy first-trimester pregnant women living in Jakarta. 

This intake was 100 percent and 97.9 % below the 

recommended daily allowances for both nutrients.7 Aji 

et al. and Sari et al. did additional research in North 

Sumatra and West Sumatra, and their findings revealed 

that more than 80% of participants had insufficient 

vitamin D intake, with an average intake of vitamin D 

ranging between 5.24 and 7.29 g/day.8,9 According to a 

systematic review from three studies by Hartriyanti et 

al., pregnant women's average calcium consumption 

was between 45% and 80% below the estimated average 

requirement (EAR). Intakes of calcium averaged 536.23 

mg, 614.41 mg, and 360 mg in these studies, 

respectively.10 

 

In some studies, a relationship between hypocalcemia 

and high blood pressure has been discovered. Calcium 

intake has been found to be inversely related to the 

occurrence of gestational hypertension in some studies. 

Low calcium intake during pregnancy may stimulate 

parathyroid hormone secretion, resulting in an increase 

in intracellular calcium and, as a result, uterine smooth 

muscle contractibility. This chain of events could result 

in preterm birth, spontaneous abortion, or renin release 

from the kidney, which causes vasoconstriction and 

sodium and fluid retention. These physiological changes 

are capable of developing gestational hypertension and 

preeclampsia. According to studies, low serum calcium 

levels were found in women who already had 

preeclampsia, and calcium supplementation could 

reduce the risk of preeclampsia as well as maternal 

mortality and morbidity.11 

 

Low calcium intake during pregnancy has been linked 

to a calcium metabolic disorder in the pregnant women, 

which may affect fetal development. Calcium 

supplementation in preeclampsia prevention was found 

to increase fetal birth weight and reduce the prevalence 

of neonatal intensive care, compared to the untreated 

group.12 

 

Early detection of pregnant women's calcium levels can 

have an impact on the prevention of complications 

above. Based on the data on the description of calcium 

levels that has been done previously, we conducted a 

study aimed to evaluate maternal serum calcium level 

concentration among pregnant women in Obstetrics and 

Gynecology outpatient clinic in Haji Adam Malik 

General Hospital Medan and satellite hospitals in 

Medan. Haji Adam Malik General Hospital was chosen 

because of its status as tertiary health facility and main 

referring hospital in Sumatera Island that may represent 

pregnancy in variable conditions.  

 

 

MATERIALS AND METHODS 

 

Subjects and design of the study 

 

This study was a descriptive study with a case series 

approach. Research was conducted in Obstetric and 

Gynecologic Outpatient Clinic of Haji Adam Malik 

General Hospital Medan, North Sumatra, Indonesia. 

The study population was healthy pregnant women who 

took antenatal care at hospital in their first or second 

trimester. The inclusion criteria are pregnant women 

who were in their first or second trimester and aged 18-

40 years old. In contrast, pregnant women with thyroid 

and parathyroid disorder, impaired liver function, or 

renal disorder were excluded from this study. Samples 

were chosen by non-probability sampling with 

consecutive sampling techniques, which describes a 

process of conducting research including all the people 
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who meet the inclusion criteria and are conveniently 

available, as part of the sample. The researchers conduct 

research one after the other until they reach a required 

number of subjects. Sample was obtained by using 

descriptive categorical sample size formula which 

results in 35 minimal samples.  

 

Serum calcium level examination 

 

We assess the serum calcium level by using CPC 

Photometric method. As much as 3 mL of blood sample 

were placed in an Eppendorf tube and was centrifuged 

at 4000 rpm for 10 minutes. The serum was then 

homogenized by vortex and placed in the home 

temperature area (18-30oC) for 1 minute. Lastly, the 

reading of the absorbance test and absorbance standard 

was done to reagencia blank in wavelength of 570 (578) 

nm.  

 

Statistical analysis 

 

Data collected were descriptively analyzed and 

presented in the distribution of frequency. Mean value 

and standard deviation were determined for numerical 

scale variables, e.g., serum calcium level. 

 

Ethical clearance 

 

The Ethical Committee Commission of Healthy Study 

in Medical Faculty of North Sumatra University/ Adam 

Malik General Hospital Medan related to health study 

practice has approved this study with Ethical Clearance 

Letter no. 646/KEP/USU/2020 

 

 

RESULTS AND DISCUSSION 

 

This study involved 35 pregnant women, dominated by 

women aged 20-35 years old (80%) and pregnant 

women in the second trimester (57.1%). The majority of 

the subjects were primigravida (54.3%) (Table 1). 

 

Table 1. Study subjects’ characteristics 

 
 Subjects of Pregnant 

Women (n, %) 

Age, n (%)  

< 20 years 2 (5.7) 

   20 – 35 years 28 (80) 
 > 35 years 5 (14.2) 

Gestational Age, n (%)  

1stTrimester  20 (57.1) 
2ndTrimester  15 (42.9) 

Parity, n (%)  

   Primigravida  19 (54.3) 
   Multigravida  16 (45.7) 

Level of Education, n (%)  

Elementary School 2 (5.7) 
Junior High School  3 (8.6) 

Senior High School 25 (71.4) 

Graduated 5 (14.3) 

 

Mean calcium serum levels found in pregnant women in 

the second and third trimesters were 9.12±0.49 mg/dl 

and 8.97±0.26 mg/dl, respectively. Mean calcium serum 

level in subjects age < 20 years old, 20 -35 years old 

and > 35 years old were 9.0±0.28 mg/dl, 9.07±0.44 

mg/dl, and 8.96±0.06 mg/dl, respectively. Analysis was 

done between pregnancy age and serum’s calcium level 

with p > 0.05 (P = 0.246). Based on this analysis there 

was no significant relationship between pregnancy age 

and serum calcium level (Table 2).  

 

 

Table 2. Mean serum calcium level based on pregnancy age 

 

Trimester 
Serum Calcium Level(mg/dl) 

 

p value 

Mean SD Minimum Maximum  

2ndTrimester (n=20) 9.12 0.49 7.60 9.90 .246 
3rdTrimester (n=15) 8.97 0.26 8.50 9.40  

 

 

Table 3. Mean serum calcium level based on subject’s age 

 

Age Serum Calcium Level (mg/dl) 
 

p value 
 Mean SD Minimum Maximum  

<20 years old 9 0.28 8.80 9.20  
20-35 years old 9.07 0.44 7.60 9.90 .732 

>35 years old 8.96 0.06 8.80 9.20  
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Table 4. Mean serum calcium level based on parity 

 

Parity 
Serum Calcium Level (mg/dl)  

p value Mean SD Minimum Maximum 

Primigravida 9 0.58 7.60 9.90 .645 

Multigravida 9.07 0.31 8.50 9.60  

 

 

Table 5. Mean serum calcium level based on education level 

 
 

Education 
Serum Calcium Level (mg/dl)  

p value Mean Minimum Maximum 

Elementary 9.1 8.9 9.3  

Junior high 9.03 8.6 9.3  

Senior high 9.02 7.6 9.8 .488 
Associate degree 9 8.8 9.2  

Bachelor degree 9.3 8.9 9.9  

 

 

Analysis of age and serum’s calcium level from 35 

women in this study shows no significant relationship 

with p > 0.05 (0.732). Mean calcium level found in 

under 20 years group, 20-35 years, and above 35 years 

are 9.00, 9.07, and 8.96, respectively (Table 3). Mean 

calcium found in primigravida is 9.00 and in 

multigravida is 9.07. Analysis of parity and serum’s 

calcium level from 35 women in this study shows no 

significant relationship with p > 0.05 (0.645) (Table 4).  

Mean calcium found in pregnant women based on their 

education level are 9.1, 9.03, 9.02, 9, 9.3 for elementary 

education, junior high school, senior high school, 

associate degree, and bachelor degree, respectively. 

Analysis was done and there was no significant 

relationship between calcium serum level and education 

level in pregnant women with p > 0.05 (P = 0.488) 

(Table 5).  

 

Nutritional status, maternal and neonatal health are 

important indicators of the burden of any disease. The 

most prevalent mineral in the body, calcium is crucial 

for many different biochemical processes, including 

bone formation, muscle contraction, and hormone and 

enzyme activity. In three different forms, ionic, protein-

bound, and complexed, calcium in extracellular fluid 

maintains its physiologic equilibrium.13 Hypocalcaemia 

in pregnancy remains a major health issue, particularly 

in the developing world where daily calcium intakes are 

suboptimal. This electrolyte imbalance can lead to 

severe maternofoetal and childhood consequences.14 

 

In our study, the mean serum calcium level found 

among pregnant normocalcemia women was 9.12 

mg/dL and 8.97 mg/dL for pregnant women in first and 

second trimester, respectively. This result was in line 

with the study of Aqbar et al.15 who conducted a study 

involving 34 pregnant women in third trimester. This 

study found a normal calcium serum level average of 

8.89 mg/dL. This result was also in line with Indonesian 

study performed by Setiarsih et al. which found that the 

mean levels of serum calcium were 8.94 mg/dL in the 

group of pregnant women and 9.74 mg/dL in the non-

pregnant group. These values are within the normal 

range of 8.1-10.4 mg/dL. There was a significant 

difference in serum calcium levels between the pregnant 

and non-pregnant groups (P = 0.047) and the average 

value of serum calcium levels was lower in the pregnant 

group.22 Our study also found that only one pregnant 

woman had low calcium level (7.81 mg/dL). While it is 

difficult to ascertain the risk factor for such cases, diet 

and exercise might be a contributing factor that cause 

the mother’s low calcium level.  

 

Furthermore, we discovered that mean serum calcium 

levels were higher in the second trimester than the third 

trimester, which was similar to Zapata et al.’s study in 

2004.16 When compared to younger pregnancy (10–12 

weeks of gestation), almost all nearly term or older 

pregnancy (34–36 weeks of gestation) had lower serum 

calcium levels. This is believed to be the result of a 

twofold increase in intestinal calcium absorption as a 

maternal physiological adaptation to meet the fetal 

calcium requirement. Calcitriol levels can double during 

pregnancy, as previously stated, and this increase in 

calcitriol causes an increase in intestinal calcium 

absorption. However, an animal study found that the 

increase in intestinal calcium absorption occurred before 

the rise in free calcitriol levels, and that calcitriol and 

vitamin D receptors were not involved in the increase in 

intestinal calcium absorption during pregnancy. Other 

factors such as placental lactogen and prolactin were 

found to stimulate that increase in intestinal calcium 

absorption.16 

 

In this study, maternal calcium level was found to be 

lowest in pregnant women older than 35 years old. 

According to Nordin (2018), healthy postmenopausal 

women accounted for 30% of the decrease in calcium 
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absorption until the age of 75. In addition, this late 

decrease was not associated with 25(OH)D or 

1,25(OH)2D concentration. The reduced in 

gastrointestinal responses against 1,25(OH)2D also 

seemed to cause the decrease in calcium absorption in 

elder women.17 Wulandari et al. conducted a cross-

sectional study in 53 Indonesia pregnant women across 

couples of ethnicities and found that Madurese women 

with mean ages of 34.20±5.58 years old had the least 

calcium serum level of 7.7 mg/dL, compared to Chinese 

women with the mean age of 28.20 ±2.16 and had 

calcium serum level of 9.0 mg/dL (P = .000). 

 

Ajong et al. found hypocalcemia predominated in 

pregnant women aged 21-25. However, it turns out that 

the percentage of hypocalcemia in pregnant women 

aged 31-49 years is also quite high (54.63%).14 Our 

study also contradicted Katung et al., who stated that 

hypocalcemic pregnant women primarily found in the 

age range of 20 – 34 years old with the mean age of 

26.6 years old.18 It is well known that parathyroid 

hormone levels rise with age. This increase is estimated 

to reduce renal function, calcium absorption efficiency, 

and the 25-hidroxyvitamin D [25(OH)D] concentration 

that subsequently cause loss of bone mass in 

postmenopausal women. The level of 25(OH)D is the 

primary determinant of parathyroid serum level; it also 

causes the increase in calcium ion level, and causes the 

decrease in body weight. Studies found that changes in 

calcium ion level, body weight, and age would affect 

the parathyroid serum level only if the 25(OH)D serum 

level is lower than 80 nmol/liter.17 

 

Low calcium serum levels could cause some pregnancy 

complications, including preeclampsia, lower birth 

weight, preterm labor, and neonatal death. Previous 

studies found that women with low-birth-weight fetuses 

had a lower mean serum calcium level. Calcium has 

been shown to reduce the contractility of uterine smooth 

muscle. A healthy calcium level during pregnancy may 

help to prevent preterm labor and low-birth-weight 

newborns.19,20 An adequate maternal nutrition is 

associated with normal fetal development. Deficiency in 

maternal nutrition could deteriorate fetal brain 

development, leading to embryonic malformation and 

increased congenital defect incidence. Calcium is an 

essential micronutrient as the reduced maternal calcium 

reserve could affect maternal bone quality, reduce bone 

density, and increase bone resorption. Pregnancy in the 

third trimester was the most consequent trimester. 

Pregnant women in this state no longer produce 

calcium, so that calcium needs to be taken exogenously. 

Fetal nutrition during pregnancy solely depends on 

maternal nutrition so a good intake of calcium in this 

condition is crucial to prevent maternal calcium reserve 

consumption.2 

CONCLUSION 

 

This study found that the mean calcium serum level in 

pregnant women from Adam Malik General Hospital 

outpatient clinic involved in the study was normal. 

There was no significant relationship between serum 

calcium level with age (P = 0.732), parity (P = 0.645), 

education level (0.488), and pregnancy age (P = 0.246) 
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ABSTRACT  ABSTRAK 

   
Objectives: To know a comparison of clinical manifestations in 

pregnant and non-pregnant Covid-19 patients who are 
hospitalized at Mataram University Hospital.  

Materials and Methods: This study was a descriptive 

observational study with a cross-sectional approach, using 
secondary data in the form of medical records. This study uses a 

total sampling technique, sample selection based on affordable 
population, inclusion criteria, and exclusion criteria. The data was 

processed with SPSS 25th version and analyzed with a Chi-square 

analysis test.  
Results: In this study, it was found that 145 women confirmed 

Covid-19 on RT-PCR, 89 of which were pregnant and 56 others 

weren’t; 85.4% of the included pregnant women were in the 3rd 
trimester. Clinical manifestations in pregnant women are 73.0% 

asymptomatic while symptomatic in 60.7% of the non-pregnant 

women. In symptomatic pregnant women, most common clinical 

symptoms were nausea, vomiting, cough, and headache; while the 

most common clinical symptoms in non-pregnant women were 

cough, anosmia, and headache. Chi-square analysis test showed a 
significant relationship with P = 0.000 (p < 0.05) in clinical 

manifestation comparison. 

Conclusion: There are differences in clinical manifestations in 
pregnant and non-pregnant women with Covid-19. The most 

common clinical manifestation in pregnant women was 

asymptomatic and in non-pregnant women the most common 
clinical manifestation was symptomatic. 

 

Keywords: Covid-19; SARS-CoV-2; pregnancy; maternal health 
 

 

 

 Tujuan: Mengetahui perbandingan gejala klinis pada wanita 

hamil dan wanita tidak hamil dengan Covid-19 yang dirawat inap 
di RS Universitas Mataram.  

Bahan dan Metode: Penelitian ini merupakan penelitian 

deskriptif observasional dengan pendekatan potong lintang, 
menggunakan data sekunder berupa rekam medis wanita hamil 

dan wanita tidak hamil yang terkonfirmasi positif Covid-19 
dengan RT-PCR. Penelitian ini menggunakan teknik total 

sampling, pemilihan sampel dilakukan berdasarkan populasi 

terjangkau, kriteria inklusi, dan kriteria eksklusi. Data yang 
didapatkan diolah dengan SPSS versi 25 dan dianalisis dengan uji 

analisis Chi-square.  

Hasil: Pada studi ini didapatkan 145 wanita konfirmasi Covid-19 
dengan RT-PCR, dimana 89 merupakan wanita hamil dan 56 tidak 

hamil. Berdasarkan usia kehamilan pada kelompok wanita hamil 

85.4% pada kehamilan trimester ke-3. Manifestasi klinis pada 

wanita hamil 73.0% asimptomatis dan pada wanita tidak hamil 

60.7% simptomatis. Pada wanita hamil simptomatis gejala klinis 

yang paling banyak muncul adalah mual muntah, batuk, dan sakit 
kepala, dan pada wanita tidak hamil simptomatis gejala klinis 

yang paling banyak muncul adalah batuk, anosmia, dan sakit 

kepala. Pada analisis uji chi-square perbedaan manifestasi klinis 
pada wanita hamil dan tidak hamil dengan Covid-19 didapatkan P 

= 0.000 (p < 0.05) terdapat perbedaan bermakna pada manifestasi 

klinis.  
Simpulan: Didapatkan perbedaan bermakna manifestasi klinis 

pada wanita hamil dan wanita tidak hamil dengan Covid-19. 

Sebagian besar manifestasi klinis pada wanita hamil dengan 
Covid-19 adalah asimptomatis dan pada wanita tidak hamil 

dengan Covid-19 adalah simptomatis.  

 
Kata kunci: Covid-19; SARS-CoV-2; kehamilan; kesehatan ibu 
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INTRODUCTION 

 

Coronavirus Disease 2019 (Covid-19) is an acute 

respiratory disease caused by Severe Acute Respiratory 

Syndrome Coronavirus 2 (SARS-CoV-2). Until October 

2021 there have been more than 219 million positive 

cases worldwide and more than 4 million positive cases 

in Indonesia. SARS-CoV-2 can spread through various 

transmission.1 These various transmissions promote 

SARS-CoV-2 virus to spread widely and very quickly, 

based on that the World Health Organization (WHO) 

established Covid-19 as a pandemic situation.2-4 Based 

on clinical manifestations, Covid-19 infection can be 

divided into two, namely asymptomatic and 

symptomatic manifestations. In symptomatic 

manifestations there are respiratory symptoms and non-

respiratory symptoms.1 

 

Everyone can be infected with Covid-19, especially the 

vulnerable groups such as pregnant women. During 

pregnancy there are various physiological changes to 

support fetus growth and development.3,5 Physiological 

change during pregnancy include response of the 

immune system from pro-inflammatory response in 

early pregnancy change to anti-inflammatory response 

in late trimester; this change can affect the immune 

system in response to viral infections.3,5 Besides that, 

along with increasing gestational age and fetal weight, 

uterus can push diaphragm and reduce total lung 

capacity, so pregnant women are more susceptible to 

respiratory infection and respiratory failure.3,5 In the 

coagulation system there is hypercoagulable condition, 

an increase in thrombin production and intravascular 

inflammation, an increased coagulation response 

associated with thromboembolic complications and the 

possibility of developing disseminated intravascular 

coagulation (DIC).6  

 

Change in physiological function and immune system 

responses during pregnancy will affect body response to 

fight virus, this can affect clinical manifestations that 

appear in pregnant women with Covid-19. Most 

common symptoms in pregnant women are cough 

(59.7%) and fever (29.3%).2 From a cohort study with 

147 pregnant women with Covid-19, there were 8% 

with severe symptoms and 1% with critical symptoms.1 

In Indonesia, especially in West Nusa Tenggara, there 

has been no research on clinical manifestations of 

pregnant women with Covid-19. This study aims to 

determine the clinical manifestations of pregnant 

women with Covid-19, thus helping early detection and 

treatment of Covid-19 in pregnant women. 

 

 

MATERIALS AND METHODS 

 

This study was a descriptive observational study with a 

cross-sectional approach. Using secondary data in the 

form of medical records at Mataram University Hospital 

in May-December 2020. In this study there were 145 

women with RT-PCR positive for Covid-19; 89 

pregnant women and 56 non-pregnant women. The 

sample of this study was taken by total sampling 

technique of pregnant women with Covid-19 and non-

pregnant women with Covid-19, this sample selection 

was based on affordable population, inclusion criteria, 

and exclusion criteria. Inclusion criteria are pregnant 

and non-pregnant women in productive age (15-49 

years) with Covid-19 that are hospitalized in Mataram 

University Hospital and exclusion criteria are 

incomplete medical record, patients with comorbidities 

like asthma and hypertension. In clinical manifestations, 

asymptomatic conditions were defined for those who 

reported being in usual health with no signs or 

symptoms of Covid-19. The data were processed with 

SPSS 25th version.  

 

 

RESULTS AND DISCUSSION 

 

Age characteristic of women with Covid-19 

 

From May-December 2020, there was a total of 145 

women with RT-PCR positive for Covid-19, 89 of 

which were pregnant women. In the pregnant women 

group, women aged 26-35 years old dominate with 48 

patients (53.9%), then 15-25 years old age with 23 

patients (25.8%) and the least were 18 patients (20.2%) 

with the age of 36-45 years old. In non-pregnant group, 

participants were mostly aged 26-35 years with 27 

patients (48.2%), then 15-25 years of age with 16 

patients (28.6%), 12 patients (21.4%) in 36-35 years 

old, and the least was one patient (1.8%) with the age of 

>45 years (Table 1). 

 

 

Characteristic of clinical manifestation in 

pregnant and non-pregnant women with Covid-

19 

 

There were 24 patients (27.0%) with symptomatic 

manifestations and 65 patients (73.0%) with 

asymptomatic manifestations in the pregnant women 

group. In the non-pregnant women group, there were 34 

patients (60.7%) with symptomatic manifestations and 

22 patients (39.3%) with asymptomatic manifestations 

(Table 2). 
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Table 1. Characteristic of age in pregnant and non-pregnant women with Covid-19 

 
Age Pregnant women 

n (%) 

Non-pregnant women 

n (%) 

Total  

n (%) 

15-25 years 23 (25.8) 16 (28.6) 39 (26.9) 
26-35 years 48 (53.9) 27 (48.2) 75 (51.7) 

36-45 years 18 (20.2) 12 (21.4) 30 (20.7) 

>45 years 0 (0.0) 1 (1.8) 1 (0.7) 

Total 89 (100) 56 (100) 145 (100) 

   

Table 2. Characteristic of clinical manifestations in pregnant and non-pregnant women with Covid-19 

 
Clinical 

Manifestation 

Pregnant women 

n (%) 

Non-pregnant women 

n (%) 

Total 

n (%) 

Symptomatic 24 (27.0) 34 (60.7) 58 (40.0) 

Asymptomatic 65 (73.0) 22 (39.3) 87 (60.0) 

Total 89 (100) 56 (100) 145 (100) 

 

Table 3. Characteristic of pregnant women with Covid-19 

 
Characteristic Symptomatic 

n (%) 

Asymptomatic  

n (%) 

Total 

n (%) 

Age    

15-25 years 5 (20.8) 18 (27.7) 23 (25.8) 
26-35 years 14 (58.3) 34 (52.3) 48 (53.9) 

36-45 years 5 (20.8) 13 (20.2) 18 (20.2) 

Gestational age    
1st trimester 3 (12.5) 3 (4.6) 6 (6.7) 

2nd trimester 3 (12.5) 4 (6.2) 7 (7.9) 

3rd trimester 18 (50) 58 (89.2) 76 (85.4) 

Number of pregnancies 

Primigravida 10 (41.7) 18 (27.7) 28 (31.5) 

Multigravida 14 (58.3) 47 (72.3) 61 (68.5) 

Total 24 (100) 65 (100) 89 (100) 

 

 

Based on age in pregnant women with Covid-19 group, 

there were five symptomatic patients (20.8%) and 18 

asymptomatic patients (27.7%) in the 15-25 years old 

group, in the 26-35 years old group there were 14 

symptomatic (58.3%) and 34 asymptomatic (52.3%), 

and there were five symptomatic (20.8%) and 13 

asymptomatic (20.2%) in the 36-45 years old group. 

Based on gestational age, in the 1st trimester group 

there were three symptomatic (12.5%) and three 

asymptomatic (4.6%), in the 2nd trimester group there 

were three symptomatic (12.5%) and four asymptomatic 

(6.2%), while in the 3rd trimester group there were 10 

symptomatic (41.7%) and 18 asymptomatic (27.7%). 

Based on gravida status, there were 10 symptomatic 

patients (41.7%) and 18 asymptomatic patients (27.7%) 

with primigravida, while in the multigravida group there 

were 14 symptomatic (58.3%) and 47 asymptomatic 

(72.3%) (Table 3).  

  

Characteristic of clinical symptoms of pregnant 

and non-pregnant women with Covid-19 

 

The most prevalent respiratory clinical symptoms in 

pregnant women were cough which was observed in 

eight patients (9.0%) and breathlessness in five patients 

(5.6%), while the most prevalent non-respiratory 

clinical symptoms was nausea and vomiting in 10 

patients (11.2%), headache in seven patients (7.9%), 

and fatigue in five patients (5.6%). In non-pregnant 

women, the most prevalent respiratory clinical 

symptoms was cough which was observed in 18 patients 

(32.1%) and anosmia in 13 patients (23.2%), while the 

most prevalent non-respiratory clinical symptoms was 

headache in 13 patients (23.2%), nausea and vomiting in 

seven patients (12.5%), and fatigue in seven patients 

(12.5%) (Table 4). 

 

Characteristic of clinical signs of pregnant and 

non-pregnant women with Covid-19 

 

In the current study, clinical signs that were assessed are 

heart rate, respiratory rate, body temperature, and 

oxygen saturation. This study found that clinical signs 

in pregnant and non-pregnant women were mostly in 

normal range. In pregnant and non-pregnant women, the 

most prevalent observed heart rate was in the normal 

range in 82 (92.1%) and 52 (92.9%) patients, 

respectively. The most prevalent observed respiratory 

rate was in normal range in 70 (78.7%) pregnant women 

and in 45 (80.4%) non-pregnant women, while the most 
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prevalent observed body temperature was in normal 

range in 79 (88.8%) pregnant women and 51 (91.1%) 

non-pregnant women, and the most prevalent observed 

oxygen saturation was in normal range in 87 (97.8%) 

pregnant women and in 47 (83.9%) non-pregnant 

women (Table 5).  

 

Chi-square analytic test comparison of clinical 

manifestation in pregnant and non-pregnant 

women with Covid-19  

This study found that the most prevalent clinical 

manifestation in pregnant women was asymptomatic in 

65 patients (74.7%) and was symptomatic in 34 non-

pregnant women (58.6%) with p value 0.000 (p<0.05) 

which means there was a significant difference in 

clinical manifestations between pregnant and non-

pregnant women with Covid-19 (Table 6). 

  

 

Table 4. Clinical symptoms in pregnant and non-pregnant women with Covid-19 

 

 
Pregnant Women 

n (%) 
Non-pregnant Women 

n (%) 
Total 
n (%) 

Respiratory clinical symptoms 

Cough 8 (9.0) 18 (32.1) 26 (17.9) 
Breathless 5 (5.6) 10 (17.9) 15 (10.3) 

Anosmia 1 (1.1) 13 (23.2) 14 (9.7) 

Sore throat 2 (2.2) 4 (7.1) 6 (4.1) 
Nasal congestion 2 (2.2) 4 (7.1) 6 (4.1) 

Shortness of breath 0 (0) 0 (0) 0 (0) 

Non-respiratory clinical symptoms 
Headache 7 (7.9) 13 (23.2) 20 (13.8) 

Nausea vomiting 10 (11.2) 7 (12.5) 17 (11.7) 

Fatigue 5 (5.6) 7 (12.5) 12 (8.3) 
Fever 2 (2.2) 4 (7.1) 6 (4.1) 

Diarrhea 1 (1.1) 3 (5.4) 4 (2.8) 

Ageusia 1 (1.1) 2 (3.6) 3 (2.1) 
Chest pain 2 (2.2) 0 (0) 2 (1.4) 

Myalgia 0 (0) 1 (1.8) 1 (0.7) 

Skin Rash 0 (0) 0 (0) 0 (0) 
Conjunctivitis 0 (0) 0 (0) 0 (0) 

Abdomen pain 0 (0) 0 (0) 0 (0) 

Number of clinical symptoms 
1 symptom 9 (37.5) 10 (29.4) 19 (32.8) 

2-3 symptoms 15 (62.5) 15 (44.1) 30 (51.7) 

>3 symptoms 0 (0) 9 (26.5) 9 (15.5) 

Total 24 (100) 34 (100) 58 (100) 

  

 

Table 5. Clinical signs in pregnant and non-pregnant women with Covid-19 

 
Clinical Signs Pregnant Women 

n (%) 

Non-pregnant 

Women n (%) 

Total 

n (%) 

Heart rate    

Tachycardia  7 (7.9) 2 (3.6) 9 (6.2) 

Normal 82 (92.1) 52 (92.9) 134 (92.4) 
Bradycardia 0 (0) 2 (3.6) 2 (1.4) 

Respiratory rate    
Tachypnea 19 (21.3) 11 (19.6) 30 (20.7) 

Normal  70 (78.7) 45 (80.4) 115 (79.3) 

Body temperature     
Normal 79 (88.8) 51 (91.1) 130 (89.7) 

Sub febrile  6 (6.7) 0 (0.0) 6 (4.1) 

Fever 3 (3.4) 3 (5.4) 6 (4.1) 
Hyperthermia 1 (1.1) 2 (3.6) 3 (2.1) 

Oxygen saturation     

Normal  87 (97.8) 47 (83.9) 134 (92.4) 
Low saturation 2 (2.2) 9 (16.1) 11 (7.6) 

Total  89 (100) 56 (100) 145 (100) 
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Table 6. Result of Chi-square analytic test comparison of clinical manifestations 

 
Clinical 

Manifestation 

Pregnant Women 

n (%) 

Non-pregnant Women 

n (%) 

Total 

n (%) 

P Value 

Symptomatic  24 (41.4) 34 (58.6) 58 (100) 0.000* 

Asymptomatic 65 (74.7) 22 (25.3) 87 (100) 

Total (%) 89 (61.4) 56 (38.6) 145 (100)  

 

 

Characteristic of age of women with Covid-19 

 

The age of participants in this study was mostly in the 

range of 26-35 years, both in pregnant women with 48 

patients (53.9%) and in non-pregnant women with 27 

patients (48.2%). This was related to the fact that 26-35 

years olds are said to be the beginning of the productive 

age which tends to have more activities and higher 

mobility. Hence, this group is more vulnerable to 

Covid-19. 

 

Characteristic of clinical manifestation of 

pregnant and non-pregnant women with Covid-

19  

 

In this study, the most clinical manifestations in 

pregnant women were asymptomatic in 65 patients 

(73.0%) and in non-pregnant women was symptomatic 

in 34 patients (60.7%), with mostly 3rd trimester 

pregnant women with 18 patients (75%). Several studies 

also concluded that the most clinical manifestations in 

pregnant women are  asymptomatic; this was thought to 

be related to immune system changes in pregnant 

women that caused a unique immune response in 

pregnant women with Covid-19.7-9 Activation of 

bilateral immune system causes pregnant women to 

have a low risk to have severe symptoms of Covid-19. 

During pregnancy, there is a change in immune 

response from pro-inflammatory (Th-1 cells, Th-17 

cells and proinflammatory cytokines) in early pregnancy 

to anti-inflammatory (Th-2 cells, T regulatory cells, and 

anti-inflammatory cytokines) in late pregnancy. 

Domination of anti-inflammatory cytokines (IL-10) and 

placenta hormone helps pregnant women escape a 

cytokine storm and microangiopathic thrombosis. On 

the other hand, domination of IL-10 has an antifibrotic 

effect in lung tissue by suppressing Th-1 and profibrotic 

effects of IL-4.10 So, the clinical manifestations tend to 

be milder.  

 

An observational study stated that pregnant women with 

Covid-19 tend to have asymptomatic clinical 

manifestations or mild symptoms.11 This is associated 

with an increase in progesterone, estrogen, and 

allopregnanolone concentrations starting in 1st and 2nd 

trimester, then reaches its peak in the 3rd trimester. 

Increasing reproductive steroid hormone in pregnant 

women with Covid-19 plays a role in preventing disease 

severity and mortality.11 

 

Changes in immune system, hormone system, and other 

physiological changes during pregnancy provide an 

advantage for pregnant women with Covid-19, 

especially in anti-inflammatory immune phase (2nd and 

3rd trimester) which can protect pregnant women with 

Covid-19 from worsening symptoms or severe and 

critical symptoms. In addition, these changes cause the 

majority of pregnant women with Covid-19 to have 

asymptomatic clinical manifestations. On the other 

hand, although immune system change tends to be 

asymptomatic manifestation, asymptomatic people can 

cause the virus to spread more widely because the 

patient does not realize that she is carrying the virus and 

continues to carry out activities as usual, thus causing 

the spread of virus either as unaware as a silent 

spreader. However, in another study, it was found that 

the most clinical manifestation in pregnant women is 

symptomatic (67.4%).12 It is different from the result in 

this study because there is no exclusion for pregnant 

women with comorbidity.  

 

Characteristic of clinical symptoms of pregnant 

and non-pregnant women with Covid-19 

 

In this study, the most common clinical symptoms in 

pregnant women with Covid-19 are nausea vomiting 

(11.2%), cough (9.0%), headache (7.9%), and breathless 

(5.6%). In  a study published by Wiyati et al. (2021) the 

most common clinical symptoms in pregnant women 

are cough (26.7%), dyspnea (24.4%), and fever 

(13.3%).7 In Allotey et al.'s systematic review the most 

common Covid-19 symptoms in pregnant women were 

cough (41%) and fever (40%).5 In a prospective cohort 

study of pregnant women in USA it found the most 

prevalent first symptoms were cough (20%), sore throat 

(16%), myalgia (12%), and fever (12%).13 Pregnant 

women with Covid-19 were less likely to have fever or 

myalgia than non-pregnant women in the same age.5 

Clinical symptoms of Covid-19 can be divided into two, 

respiratory symptoms and non-respiratory symptoms. 

The various clinical symptoms in patients with Covid-

19 are related to expression of ACE2 receptors in 

various organs in the human body. Generally, the 

highest production of ACE2 is found in lungs, heart, 

ileum, kidneys, and the bladder.14-20.  
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Clinical symptoms in Covid-19 are closely related to 

expression of ACE2 which is the site of attachment of 

SARS-CoV-2, high ACE2 expression in the respiratory 

tract increases the appearance of respiratory clinical 

symptoms. Non-respiratory symptoms are related to the 

presence of ACE2 expression outside the respiratory 

tract, which initiates the emergence of non-respiratory 

clinical symptoms.  
  
Characteristic of clinical signs of pregnant and 

non-pregnant women with Covid-19 
 

Characteristic of clinical signs in pregnant women and 

non-pregnant women with Covid-19 in this study were 

mostly in normal range; this is related to clinical 

manifestations in pregnant women as mostly 

asymptomatic and in non-pregnant women with Covid-

19 as symptomatic with 2-3 clinical symptoms. In 

another systematic review which included over 64,000 

pregnant women worldwide with Covid-19, only 10% 

attending or admitted to hospital for any reason and 

most symptomatic pregnant women with Covid-19 only 

experienced mild and moderate cold/flu-like 

symptoms.5 So that does not provide significant change 

in clinical signs. In this study, clinical sign assessments 

were taken only on initial examination patients and not 

followed up, so that the existing data did not describe 

the overall clinical signs of pregnant and non-pregnant 

women with Covid-19 during treatment.  
  
Chi-square analytic test comparison of clinical 

manifestation in pregnant and non-pregnant 

women with Covid-19  
 

In this study, there were differences of clinical 

manifestations in pregnant and non-pregnant women 

with Covid-19. This can be seen in Table 6. In pregnant 

women, the most common clinical manifestation is 

asymptomatic (74.7%) while in non-pregnant women 

the most common clinical manifestation is symptomatic 

(58.6%). These different manifestations that appear are 

related to physiological change in pregnant women such 

as the immune system and hormonal change. In 

addition, most asymptomatic manifestations in pregnant 

women were in the 3rd trimester of pregnancy (85.4%) 

which provided an advantage due to changes in the 

immune system to anti-inflammatory and an increase in 

reproductive steroid hormones supporting the 

occurrence of asymptomatic clinical manifestations. The 

dominance of the sample of pregnant women with 

Covid-19 in the 3rd trimester of pregnancy is related to 

the screening policy set by the government where prior 

obstetrical treatment/action (delivery) screening is 

required. 

 

 

 

Limitation  
 

In this study, the data were taken cross-sectionally or 

only done once, so that the progression and course of 

the disease could not be observed. In addition, this study 

only assessed the clinical manifestation variables and 

did not include laboratory variables so that it could not 

assess the influence of these factors in the clinical 

manifestations of the disease. 
  
Strength 
 

This study is the first descriptive study in West Nusa 

Tenggara which discusses clinical manifestations of 

pregnant and non-pregnant women with Covid-19, so it 

can be used as a reference for other research on Covid-

19 in pregnancy.  

  

 

CONCLUSION  

 

There are significant differences in clinical 

manifestations in pregnant and non-pregnant women 

with Covid-19. In pregnant women, the most clinical 

manifestations are asymptomatic, while in symptomatic 

the most common clinical symptoms are nausea, 

vomiting, cough, headache, shortness of breath, and 

weakness. In non-pregnant women with Covid-19, the 

most clinical manifestations are symptomatic with the 

most common clinical symptoms being cough, anosmia, 

headache, shortness of breath, nausea and vomiting, and 

weakness. Based on assessment of clinical signs both in 

pregnant and non-pregnant women with Covid-19 these 

were mostly in the normal range (heart rate 60-

100x/minutes, respiration rate 12-20x/minutes, body 

temperature 36.5-37.2ºC, oxygen saturation 95-100%). 
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ABSTRACT  ABSTRAK 

   
Objectives: This study aimed to analyze the relationship between 
E2 and FSH levels in menopausal women with the severity of 

Stress Urinary Incontinence (SUI) at Ulin Hospital, Banjarmasin, 

Indonesia. 
Materials and Methods: This study used an analytic 

observational method with cross-sectional design in menopausal 

women diagnosed with Urinary Incontinence (UI) from October 
2020 - March 2021. The independent variables were E2 and FSH 

levels. The dependent variable was the severity of SUI in 

menopausal women. The severity of SUI was determined by the 
Incontinence Severity Index (ISI) scoring. Data were analyzed by 

Spearman correlation. 

Results: The subjects who met the criteria were 25 women. The 

results showed the prevalence rate of SUI was 5.8% with E2 and 

FSH levels of mild SUI (14.25 pg/mL and 49.70 mIU/mL), 

moderate (7.91 pg/mL and 54.13 mIU/mL), and severe (9.14 
pg/mL) and 70.97 mIU/mL). The number of severity levels of 

mild SUI was 44%, moderate SUI was 48%, and severe SUI was 

8%. Most patients with SUI aged >60 years, multipara, normal 
body mass index (BMI), duration of menopause <10 years, 

menarche <15 years, Intrauterine Device (IUD) contraception, and 

delivered with spontaneous vaginal delivery. There was no 
significant relationship between E2 levels and the severity of SUI 

with a p-value of 0.084 and a correlation coefficient of -0.353. 

There was no significant relationship between FSH level and 
severity of SUI with a p-value of 0.367 and a correlation 

coefficient of 0.189. 

Conclusion: There was no significant relationship between E2 
and FSH levels and the severity of SUI in menopausal women. It 

is necessary to do research on other factors that influence the high 

severity of SUI in menopausal women. 
  

Keywords:  E2; FSH; severity; SUI; menopause; maternal health 

 
 

 

 Tujuan: Penelitian ini bertujuan untuk menganalisis hubungan 
kadar E2 dan FSH pada wanita menopause dengan tingkat 

keparahan Inkontinensia Urin Tipe Stres (IUS) di RSUD Ulin 

Banjarmasin, Indonesia.  
Bahan dan Metode: Penelitian ini merupakan observasional 

analitik dengan pendekatan cross-sectional dengan populasi pada 

wanita menopause yang terdiagnosis Inkontinensia Urin (IU) 
periode bulan Oktober 2020 - Maret 2021. Variabel bebas adalah 

kadar E2 dan kadar FSH. Variabel tergantung adalah tingkat 

keparahan IUS pada wanita menopause. Tingkat keparahan IUS 
ditentukan dengan skoring Incontinence Severity Index (ISI). Data 

dianalisis dengan korelasi Spearman. 

Hasil: Total yang memenuhi kriteria 25 subjek. Hasil penelitian 

menunjukkan angka prevalensi IUS sebanyak 5,8% dengan kadar 

rerata E2 dan FSH tingkat keparahan IUS ringan (14,25 pg/mL 

dan 49,70 mIU/mL), sedang (7,91 pg/mL dan 54,13 mIU/mL), 
berat (9,14 pg/mL dan 70,97 mIU/mL). Jumlah tingkat keparahan 

IUS ringan sebesar 44%, IUS sedang 48%, IUS berat 8%. IUS 

terbanyak pada usia >60 tahun, paritas multipara, Indeks Masa 
tubuh (IMT) normal, lama menopause <10 tahun, menarche <15 

tahun, kontrasepsi IUD, metode persalinan spontan per vaginam. 

Tidak ada hubungan signifikan kadar E2 dengan tingkat 
keparahan IUS dengan p-value 0,084 dan koefisien korelasi 

sebesar -0,353. Hasil penelitian juga menunjukkan FSH tidak ada 

hubungan signifikan dengan tingkat keparahan IUS dengan p-
value 0,367 dan koefisien korelasi sebesar 0,189.  

Simpulan: Tidak terdapat hubungan signifikan antara kadar E2 

dan FSH dengan tingkat keparahan IUS pada wanita menopause. 
Perlu dilakukan penelitian mengenai faktor-faktor lain yang 

mempengaruhi tingginya tingkat keparahan IUS pada wanita 

menopause. 
  

Kata kunci: E2; FSH; tingkat keparahan; IUS; menopause; 

kesehatan ibu 
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INTRODUCTION 

 

The increase in life expectancy has an impact on the 

number of menopausal women. Along within increasing 

age, health problems are also increasing, one of the 

organ problems related to menopause is urinary 

problems. Stress Urinary Incontinence accounts for 

about 56% of the major urinary problems in menopausal 

women.1-3 

 

Stress urinary incontinence (SUI) is defined by the 

International Continence Society (ICS) as a condition 

characterized by the involuntary loss of urine as a result 

of increased intra-abdominal pressure due to exertion or 

sneezing or coughing. Symptoms include urination 

when coughing, straining, laughing, sneezing, running 

or other things that increase pressure in the abdominal 

cavity, hence it is related to quality of life.4 In 

menopause (defined as the cessation of menstruation for 

12 consecutive months), estrogen levels decrease and 

FSH (Follicle Stimulating Hormone) levels increase 

significantly, resulting in hormonal fluctuations and 

physiological changes in the genitalia. The decrease in 

estrogen that occurs due to menopause causes thinning 

of the epithelium, weakened tissue and decreased blood 

flow and elasticity of the vaginal walls.5 Barbara et al. 

(2017) reported that women with SUI had significantly 

lower E2 levels than the control group, and also 

reported a positive association between hypermobility 

of bladder neck with SUI.6 

 

Symptoms of urine leakage experienced by patients due 

to changes in urethral closing pressure affect the 

severity of incontinence, some are mild, moderate and 

severe, so the symptoms suffered by each patient vary. 

One way to measure the severity of IUS is by using the 

Incontinence Severity Index (ISI). Murphy et al. (2000) 

found the validity of the ISI associated with the 

Urogenital Distress Inventory (UDI-6) to determine the 

severity of IU.7,8 Assessment of the severity of IUS is 

important when it is associated with E2 and FSH levels 

in menopausal women for diagnostic and therapeutic 

purposes. 

 

EPIC study conducted in 2008 globally found that 

around 348 million people in the world had experienced 

IU, showing an increase of 10.8% to 286 million in 

2013, and is estimated to increase by 21.6% to 423 

million in 2013. In 2018, the global prevalence of IU is 

anticipated to increase from 8.2% in 2008 to 8.5%. The 

last epidemiological study in Indonesia was published in 

2014 and involved six teaching hospitals, namely: 

Jakarta, Bandung, Semarang, Surabaya, Makassar, and 

Medan. From a total of 2,765 respondents who met the 

inclusion criteria, the total prevalence of IU was 13%, 

increasing with age.7 Many are too shy to discuss this 

condition with a healthcare provider and some believe it 

is a normal part of aging that they have to deal with. 

The result can be isolation and limited social activities 

and interactions. In fact, IUS is a health problem at the 

age of menopause that can be resolved. Prolonged IUS 

if not treated immediately will affect a person's quality 

of life and can cause life problems both in terms of 

medical, social, economic and psychological. A survey 

conducted at the Geriatric Polyclinic of Cipto 

Mangunkusumo Hospital, Jakarta, in 2006, of all 

patients who experienced IU, the pressure type occurred 

in 17.3% of patients.9,10 

 

Sandvik et al. (2000) also reported that the prevalence 

of IU increases with age, and half of IU is mostly in the 

stress type with a prevalence of 15% aged 45-59 and an 

increase of 33% aged 60.7 Currently in Banjarmasin 

there are no data on IUS or studies that measure E2 and 

FSH levels were associated with the severity of IUS. On 

this basis, researchers are interested in examining 

whether there is a relationship between E2 and FSH 

levels in menopausal women with the severity of IUS at 

Ulin Hospital Banjarmasin. 

 

 

MATERIALS AND METHODS 

 

The research design used was analytic observational 

with a cross-sectional approach. The study was 

conducted at the Geriatrics Polyclinic and 

Gynecological Polyclinic of Ulin Hospital Banjarmasin 

from October 2020 to March 2021 with the target 

population being all menopausal women diagnosed with 

IU. All target populations were interviewed using the 

QUID questionnaire followed by selection. Inclusion 

criteria were menopausal women aged more than 45 

years, IUS was established by QUID, did not suffer 

from other gynecological diseases, except patients with 

POP grade < 2, not diagnosed with DM as evidenced by 

blood sugar examination fasting and while peripheral, 

there was no diagnosis of UTI from the urinalysis 

examination and the patient was willing to be the 

subject of the study in writing. Exclusion criteria were a 

history of hysterectomy surgery, oophorectomy, BMI > 

30 (obese) with measurements of height and weight, 

neurological disease, chronic cough, having disease, 

abnormality or tumor in the pelvic area, having a history 

of undergoing radiotherapy, estrogen hormonal therapy, 

smoking, and alcoholic. Respondents who met the 

inclusion and exclusion criteria were continued with the 

examination of blood E2 and FSH levels as well as 

filling in the ISI scoring to determine the severity of 

IUS. All members of the population who met the 

inclusion and exclusion criteria were taken as research 

subjects. The independent variables in this study were 

blood E2 and FSH levels with the dependent variable 
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being the severity of IUS./ After classifying the severity, 

the researchers looked for the relationship between E2 

levels and blood FSH levels with the severity of IUS in 

postmenopausal women, processed by the SPSS 

program and analyzed by Spearman's test with a 95% 

Confidence Interval; it is said to be significant if the p 

value < 0.05 then it is said to be related, whereas if the p 

value > 0.05 it is said to be unrelated. This study met the 

ethical clearance of the ethics commission of Ulin 

Hospital Banjarmasin with number 113/IX-Reg 

Riset/RSUDU/20. 

  

 

RESULTS AND DISCUSSION  

 

The total number of menopausal women who came to 

the Gynecology Outpatient Clinic and Geriatric 

Outpatient Clinic was 527. Of these 527 patients, the 

incidence of IU was 10.6% (56 per 527) and SUIwas 

5.8% (31 per 527). Of the 31 patients, five patients with 

UTI and one patient with DM were found, so in this 

study only 25 participants met the inclusion and 

exclusion criteria. The prevalence of SUI in this study is 

lower than the study in India conducted by Aathira et al. 

using QUID where the prevalence of IU was 26.47%, 

and IUS was 13.9%.9 A survey conducted at the 

Geriatric Outpatient Clinic of Cipto Mangunkusumo 

Hospital, Jakarta in in 2006 reported 17.3% of all 

patients experiencing SUI.10 In China in 2009, the 

prevalence rate of IUS was 18.9%.11 The latest research 

in India in 2018 from 418 cases, found 77 cases (18.4%) 

having SUI.12 

 

The prevalence rate of SUI in this study was lower 

because IU was considered a taboo and embarrassing 

thing to talk about and to tell doctors, so it is often not 

reported by patients or their families. Because there is 

an assumption that the problem is a shameful thing, so 

there is no good record made. Vito et al. (2013) 

evaluated the impact of IU including depression, 

anxiety, shame and withdrawal. This impact makes 

patients reluctant to report to their families or to go to 

the doctor.13 The low prevalence rate in this study was 

also due to the time, the research was conducted during 

the Covid-19 pandemic, especially Banjarmasin city 

was included in the red zone areal therefore, the number 

of patients visited to the hospital was decreased. Besides 

the age factor makes patients not dare to visit the 

hospital.14 

 

Menopausal women who experienced SUI in this study 

were mostly aged > 60 years compared to those aged 

<60 years (Table 1). This result is the same as the study 

at India in 2018 by Gita et al. which reported an 

increase in the number of SUI at age > 60 by 83.3% and 

age 40-60 by 51.81%.12 IGPSuka Aryana et al. in the 

2018 Geriatric Opinion also reported that SUI was 22% 

suffered by women aged between45-64 years.15 In 

general, women of menopausal age will experience 

hormonal, physical and psychological changes. One of 

the physical changes in the menopausal period is 

urogenital changes in the form of atrophy in the genitals 

and urinary tract, resulting in SUI.3 

 

Parity is one of the risks of SUI. The results of this 

study showed that the highest number of SUI was in the 

group of menopausal women with multiparity, namely 

88.0%. The results of this study are supported by 

research by Gabriela et al. (2019) who reported that 

those who had never given birth had a 1 in 10 chance, 

while those who had given birth had an increased SUI 

probability of 1 in 3 deliveries. According to research 

by Fred et al. (2013) vaginal delivery can result in 

injury to the structures in the pelvic floor. These 

pathophysiological changes in the muscle structure and 

fascia of the pelvic floor result in a pelvic support defect 

and pelvic floor dysfunction.16 

 

In addition to labor factors, obesity is also a risk factor 

for SUI. A systematic review by Bray (2015) said there 

was strong association between overweight and SUI. 

When a person gains weight, the size of fat cells will 

increase and then the number will increase. The 

increased BMI will be followed by an increase in intra-

abdominal pressure which is higher so that it will 

suppress the pelvic floor thereby reducing the ability to 

control the urethra and bladder.17 In this study, 

respondents who had a normal BMI had a small risk 

factor for SUI. 

 

In this study (Table 1), there was one respondent with 

severe SUI in multipara and one respondent with 

nullipara. In the study of Gabriela et al, it is said that the 

level of SUI is influenced by parity. This is in contrast 

to the Norwegian EPINCONT study in 2001 which said 

the effect of parity was dependent on age, the severity 

of clinical SUI was not significantly associated with 

parity.18 It is known that the decrease in estrogen 

secretion from the ovaries that occurs in menopausal 

women causes important urogenital changes. In this 

study, it was reported that mostly the respondents who 

experienced SUI were respondents with menopause > 

10 years. These results are the same as the results of a 

study by Fidel (2016) which reported that the length of 

menopause was strongly negatively correlated with 

serum E2 levels with a value of r = -0.880, which 

indicates that the longer menopause will lower the E2 

levels.19 
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Table 1 Characteristics of respondents to the severity of SUI 

 

Characteristics Total (%) 
Light 

n (%) 

Currently 

n (%) 

Heavy 

n (%) 

Age (Years)     
<60 10(40) 6 (60.0) 4(40.0) 0(0.0) 

>60 15 (60) 5 (33.3) 8(53.3) 2 (13.3) 

Parity     
Pimipara 1(4.0) 1 (100.0) 0 (0.0) 0 (0.0) 

Multipara 22 (88.0) 10 (45.5) 11 (50.0) 1 (4.5) 

Grandemultipara 1 (4.0) 0 (0.0) 1 (100) 0 (0.0) 
Nullipara 1 (4.0) 0 (0) 0 (0) 1 (100) 

Body Mass Index      

18.5 - 24.9 (Normal) 14 (56.0) 7 (50.0) 5 (35.7) 2 (14.3) 
25.0-29.9 (Overweight) 11 (44.0) 4 (36.4) 7 (63.6) 0(0.0) 

Duration of menopause (Year)     

<10 13 (52.0) 8 (61.5) 5 (38.5) 0 (0.0) 
>10 12 (48) 3 (25.0) 7 (58.3) 2 (16.7) 

Menarche (Year)     

<15 23 (92.0) 9 (39.1) 12 (52.2) 2 (8.7) 
>15 2 (8.0) 2 (100)) 0 (0.0) 0 (0.0) 

Contraception     

Pill 6 (24.0) 1 (16.7) 5 (83.3) 0(0.0) 
Inject 3 months 4 (16.0) 1 (25.0) 3 (75.0) 0(0.0) 

IUD 12 (48.0) 7 (58.3) 4(33.3) 1 (8.3) 

No family planning 2 (8.0) 1 (50.0) 0 (0.0) 1(50.0) 
MOW 1 (4.0) 1 (100) 0(0.0) 0(0.0) 

Delivery Method     

Spontaneous-vaginal 20(80.0) 8 (40.0) 11 (55.0) 1 (5.0) 
Caesarean section 3 (12.0) 2 (66.7) 1 (33.3) 0 (0) 

Spontaneous and caesarean section 1 (4.0) 1 (100) 0 (0) 0 (0) 

Nullipara 1 (4.0) 0 (0.0) 0 (0.0) 1 (100) 

Educational background      

Primary school 2 (8.0) 0 (0.0) 2 (10.00) 0 (0.0) 

Junior High School 3(12.0) 1 (33.3) 2(66.7) 0 (0.0) 
Senior High School 6 (24.0) 2 (33.3) 2 (33.3) 2 (33.3) 

Associate degree 6 (24.0) 4 (66.7) 2 (33.3) 0 (0) 
Bachelor degree 8 (32.0) 4 (50.0) 4(50.0) 0 (0) 

Employment history     

Non-Housewife 10(40.0) 5 (50.0) 5 (50.0) 0 (0.0) 
Housewife 15 (60.0) 6 (40.0) 7(46.7) 2 (13.3) 

Ethnic group     

Banjar 17(68.0) 6 (35.3) 10 (58.8) 1 (5.9) 
Java 6 (24.0) 4 (66.7) 2 (33.3) 0 (0.0) 

Dayak 1 (4.0) 0 (0.0) 0 (0.0) 1 (100) 

Batak 1 (4.0) 1 (100) 0 (0.0) 0 (0.0) 

Total 25 (100) 11 (44.0) 12(48.0) 2 (8.0) 

Note: Primipara (female who gave birth to a baby weighing more than 500 grams or a gestational age of 20 weeks total 

1 time), Multipara (amount 2-4), grande multipara (amount >4), Nullipara (never gave birth), housewife who only 

takes care of various domestic work, not working in the office. 

 

 

Bjelland et al. (2018) reported that the sooner the age of 

menarche, the slower the age of menopause, and vice 

versa, the slower the age of menarche, the sooner the 

menopause. From the research, it can be seen that 

almost all of them experienced menarche at age 15 

years. This is influenced by several factors, one of 

which is nutrition. Someone who has good nutrition will 

experience menarche more quickly because nutrition 

affects the formation of body fat which will indirectly 

metabolize fat by several hormones, namely the 

hormone estrogen. In this study, the younger the age of 

menarche, the longer the menopause.20 

 

In this study, spontaneous vaginal delivery had a higher 

severity than delivery by cesarean section. This is 

similar to research conducted by Gyhagenetal (2013). 

Severity of moderate to severe SUI was more common 

after vaginal delivery (21.3%) compared to cesarean 

section (13.5%) with 95% CI (1.40–2.03).21 

 

Based on the distribution of SUI severity, it was found 

that the severity level of 8.0% occurred at age > 60 

years, mild and moderate levels occurred at the age <60 

years (44.0%, 48.0%) (Table 1). This result is similar to 

the Hannestad study which reported that the higher the 

age of the respondent, the higher the severity of SUI. In 

women who had SUI under 45 years, 57% had mild 



Maj Obs Gin, Vol. 30 No. 2 August 2022 : 92-100              Suardi et al. : Impact of E2 and FSH levels on Stress Urinary Incontinence 

 

 
96 

SUI, 31% moderate SUI, and 12% severe SUI while for 

women between 45 and 59 years (46%, 33%, 21%). In 

the age group 60 years, 24% mild SUI and 31% 

moderate SUI, and 44% severe SUI.7  

 

In the results of this study (Table 2) the mean level of 

E2 showed lower result in the moderate SUI than in the 

severe SUI. The E2 level should be lower in the severe 

SUI than in the moderate level, by analysis the lower 

the value of the E2 level indicates the more severe the 

severity of SUI. The discrepancy in the value of this 

level was due to the small sample population of 25 

respondents so that only two respondents were found 

with severe SUI severity. To know the value of the 

lowest E2 level read by our tool is only limited to a 

value of <9; however, the overall value of E2 levels in 

this study is in accordance with the menopause criteria, 

namely E2 <30 pg/ml. The low level of E2 in SUI was 

supported by Areti et al.'s (2017) study that women with 

SUI had significantly lower serum E2 levels compared 

to the control group (17.30 + 8.16 vs 24.22 + 8.99, P < 

0.001).22 This study is also supported by research by Bai 

et al. (2004) who examined the estrogen receptor in SUI 

women; the results obtained lower estrogen levels in 

SUI women compared to controls.23 

 

The mean value of FSH levels in the results of this 

study (Table 2) showed a value of 70.97 mIU/ml in 

severe SUI, moderate SUI 54.13 mIU/ml and mild SUI 

49.70 mIU/ml. This is consistent with the theory that 

menopausal women have FSH levels > 40 mIU/ml. 

Analysis of this data shows that the higher the FSH 

value, the more severe the severity of SUI. As in the 

study of Iris et al. who conducted a study of FSH levels 

in post-oovorectomy dogs, the plasma FSH-

concentration greatly determines the occurrence of IU. 

Changes in the anatomy of the ovary due to the aging 

process that causes sclerosis and a reduced number of 

primordial follicles, as well as a decreased in the 

activity of steroid hormone synthesis. The decline in 

estrogen levels will mark the beginning of the 

climacteric and continue to decline during menopause, 

reaching its lowest level during the menopausal period. 

This causes negative feedback on the hypothalamus, 

which in turn causes an increase in gonadotropin 

production, resulting in hypergonadotropin-hypo-

gonadism conditions.3 

 

Based on Table 3 in this study, the highest mean E2 

levels were at age > 60 years and the lowest was at age 

<60 years. The results of this study are in contrast to the 

research of Fidel et al. in 2016 who stated that age, 

parity and duration of menopause were strongly 

negatively correlated with E2 levels.24 Likewise, 

Randolph et al.'s (2004) study reported that E2 levels 

decreased significantly with age, with a sharper decline 

at higher age. Similarly, FSH levels increase 

significantly with age.25 

 

In this study (Table 3) menopause duration >10 years 

had a higher average E2 level compared to menopause 

duration <10 years, while FSH levels were higher in 

menopause < 10 years compared to menopause >10 

years (Table 3) This study result is in contrast to the 

study by Fidel et al. (2016) who reported that the 

duration of menopause was strongly negatively 

correlated with serum E2 levels, with an r value of -

0.880, which indicates that the longer menopause the 

lower the E2 levels.19 

 

  

Table 2. Mean levels of E2, FSH with severity of SUI 

 
No SUI 

Severity 

n (%) Average E2 

(pg/mL) 

Standard 

Deviation 

Mean FSH 

(mIU/mL) 

Standard 

Deviation 

1 

2 

3 

Mild 

Moderate 

Severe 

11(44) 

12 (48) 

2 (8) 

14.25 

7.91 

9.14 

5.78 

9.64 

12.92 

49.70 

54.13 

70.97 

17.61 

19.53 

16.96 

 

 

Table 3. Mean levels of E2 and FSH with age 

 

Characteristics n (%) 

E2 (pg/mL) FSH (mIU/mL) 

mean 
Standard 
Deviation 

mean 
Standard 
Deviation 

Age (Years)  

< 60 10 (40) 10.17 9.05 55.92 21.59 
> 60 15 (60) 11.21 8.52 51.93 17.04 

Duration of menopause (Year)     

< 10 13 (52.0) 11.47 7.32 59.15 19.08 

>10 12(48.0) 13.08 8.12 47.44 16.88 
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Table 4. The results of the analysis of E2, FSH levels with the severity of SUI 

 

Spearman’s Correlation P values 
Correlation 

coefficient 

E2 levels with SUI severity 0.084 -0.353 

FSH levels with severity of SUI 0.367 0.189 

 

 

In this study (Table 3), the highest mean E2 levels were 

found at age > 60 years and the lowest at age <60 years. 

The results of this study contradict the research of Fidel 

et al. that said that parity age and duration of menopause 

had a strong negative correlation with E2 levels.24 

Likewise, a study by Randolph et al. (2004) reported 

that E2 levels decreased significantly with age, with a 

sharper decline at higher age. Similarly, FSH levels 

increase significantly with age.25 

 

In this study (Table 3) menopausal duration > 10 years 

had a higher average E2 level compared to menopause 

duration < 10 years, while FSH levels were higher in 

menopause < 10 years compared to menopause > 10 

years (Table 3). This study results contrast with research 

by Fidel et al. (2016) which reported that the length of 

menopauseduration was strongly negatively correlated 

with serum E2 levels, with a value of r = -0.880, which 

indicates that the longer menopause duration the lower 

the E2 level.19 

 

Based on Table 4, the significance value or Sig (2-

tailed) was 0.084, meaning that there was no significant 

relationship between E2 levels and the severity of SUI 

(p > 0.05). The results of this study are supported by 

research by Waetjen et al. (2011) who found that 

changes in endogenous E2 levels from year to year had 

no effect on the development or worsening of IU in 

women undergoing the menopausal transition. It is 

reported that the distribution and density of estrogen 

receptors can vary in different tissues depending on 

estrogen exposure and menopausal status. Genotypic 

variations in the estrogen receptor and estrogen 

metabolism may lead to different effects of estrogen on 

IU.
26

 The results of this analysis contradict the study by 

Khanjani (2017) that the decrease of estrogen causes 

atrophy of the urogenital mucosa, lining of the urethra 

and bladder so that it can affect the severity of IU.2 This 

study is also in contrast to Gopal et al.'s (2008) which 

reported a sharp decrease in E2 levels over time had 

significantly lower IU scores. It was reported that 

women between the ages of 45 and 49 years had 

significantly higher IU scores than women older than 55 

years.27 

 

The relationship between the variable levels of E2 and 

the severity of SUI in this study, obtained a correlation 

coefficient of -0.353, meaning that the level of strength 

of the relationship between the variables of severity and 

levels of E2 (weak relationship). 

 

The direction (type) of the relationship between the E2 

level variable and the severity of SUI with the 

correlation coefficient number in the above results is 

negative, namely -0.353 so that the strength of the 

relationship between the two variables is not 

unidirectional (type of relationship is not 

unidirectional). Thus, it can be interpreted that the lower 

the level of E2, the severity of SUI also increases. 

 

Based on the results of the significant relationship 

between FSH levels and the severity of SUI (Table 4), it 

is known that the significance value or Sig (2-tailed) of 

0.367 means that there is no significant relationship 

between the FSH level variable and the severity of SUI. 

The results of this study are similar to those of Elaine et 

al. who reported that FSH levels changed significantly 

during the menopausal transition, not differing between 

those with IU and those without IU.26 

 

The relationship between the FSH level variable and the 

severity of SUI in this study obtained a correlation 

coefficient of 0.189, meaning that the level of strength 

of the correlation between the severity variable and FSH 

levels (very weak relationship). 

 

The direction (type) of the relationship between the FSH 

level variable and the severity of SUI with the 

correlation coefficient number in the above results is 

positive, namely 0.189 so that the strength of the 

relationship between the two variables is unidirectional 

(type of unidirectional relationship). Thus, it can be 

interpreted that the higher the level of FSH, the severity 

of SUI also increases. 

 

High FSH at menopause due to the gradual loss of 

ovarian function will reduce its ability to respond to 

stimulation by pituitary hormones to produce steroid 

hormones. The pituitary gland will stimulate the ovaries 

to secrete FSH so that FSH levels will increase due to 

the loss of the negative feedback mechanism of ovarian 

steroids and inhibit the gonadotropin release.24 

 

In this study, E2 levels and FSH levels did not 

completely cause the severity of SUI, but were also 

influenced by parity factors and delivery methods. In a 
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study conducted by Rami et al. (2020) it was reported 

that older women, obesity, a history of gynecological 

surgery, and a history of vaginal delivery and parity had 

major correlations with the occurrence of SUI.6,28 

 

According to research by Jianping et al. (2021) 

oxidative stress causes apoptosis in granulosis cells 

from follicles in the ovaries. Apoptosis will cause 

follicles to become atresia, degenerative and decrease in 

number. Disorders of folliculogenesis which is 

described by the small number of follicles and the small 

diameter of the follicles will interfere with 

steroidogenesis which results in the formation of sex 

steroid hormones being disrupted. Low estrogen levels 

will form fewer FSH receptors in the follicle so that it 

cannot form a dominant follicle, thus folliculogenesis 

will also be inhibited. Oxidative stress in the initiation 

of apoptosis in granulosa cells of primordial follicles 

and growing follicles can be caused by various stimuli, 

such as alcohol, radiation and smoking, malnutrition, 

obesity and overactivity.29 

 

The advantage of this study is that there are still not 

many studies that have raised the topic of the 

relationship between E2 levels and FSH levels with the 

severity of SUI using the ISI scoring system in 

menopausal women. Researchers can also find out the 

prevalence of SUI in menopausal women at Ulin 

Hospital Banjarmasin and determine the relationship 

between E2 and FSH levels with the severity of SUI in 

menopausal women. The limitation of this study is that 

the E2 level measurement instrument cannot read E2 

levels at levels below 9 (pg/mL) so E2 levels <9 pg/mL, 

cannot be read on laboratory examination equipment at 

Ulin Hospital Banjarmasin. 

 

 

CONCLUSION 

 

There was no significant relationship between E2 and 

FSH levels with the severity of SUI in menopausal 

women. It is necessary to do research on other factors 

that influence the high severity of SUI in menopausal 

women. 
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ABSTRACT  ABSTRAK 

   
Objectives: This paper aims to review the literature related to 

peripartum cardiomyopathy (PPCM) and preeclampsia (PE) in 

order to know their frequency and relationship and the current 

knowledge on their pathophysiology and management.  

Materials and Methods: The articles reviewed in this study were 

primary clinical studies published around 2016 and 2021, 
retrieved using Google Scholar and PUBMED databases. After 

several evaluations, 14-full-text studies written in English were 

examined. 
Results: Overall prevalence of PE in PPCM cases varied, about 

9.9% - 44% in the individual studies. The lactation hormone 

prolactin and placental-derived anti-angiogenic factor soluble 
Fms-like tyrosine kinase 1 (sFlt-1), which had been known to be 

able to cause cardiac dysfunction, were elevated in both PE and 

PPCM. This partly explained the pathophysiology that the 
incidence of concurrent PE in women diagnosed with PPCM was 

four times more than that in the general population.  

Conclusion: Epidemiologic studies showed significant overlap 
between PE and PPCM patients. However, there were not enough 

good quality data to fully draw conclusions about the relationship 

between PE and PPCM, whether PE as the independent risk factor 
of PPCM or an early predictor of PPCM development. 

  

Keywords: cardiomyopathy; peripartum; preeclampsia;  
                   pregnancy; cardiovascular disease 

 

 

 

 Tujuan: Tujuan dari tulisan ini adalah untuk meninjau literatur 

peripartum kardiomiopati (PPCM) dan preeklamsia (PE), untuk 

menentukan frekuensi dan hubungan antara PPCM dan PE, serta 

pengetahuan terkini tentang patofisiologi dan manajemennya.  

Bahan dan Metode: Artikel yang diulas dalam penelitian ini 

adalah studi klinis primer yang diterbitkan sekitar tahun 2016 dan 
2021, diambil dari database Google Scholar dan PUBMED. 

Setelah beberapa evaluasi, 14 studi teks lengkap yang ditulis 

dalam bahasa Inggris diperiksa. 
Hasil: Prevalensi PE secara keseluruhan pada kasus PPCM 

bervariasi, sekitar 9,9% - 44% pada setiap studi. Hormon laktasi 

prolaktin dan faktor anti-angiogenik yang diturunkan dari plasenta 
larut Fms-like tyrosine kinase1 (sFlt-1), yang telah terbukti dapat 

menyebabkan disfungsi jantung, meningkat pada PE dan PPCM, 

hal ini menjelaskan sebagian patofisiologi kejadian PE pada 
wanita yang didiagnosis dengan PPCM empat kali lebih banyak 

dari populasi umum.  

Simpulan: Studi epidemiologi menunjukkan tumpang tindih yang 
signifikan antara pasien PE dan PPCM. Namun, tidak cukup data 

berkualitas baik untuk sepenuhnya menarik kesimpulan tentang 

hubungan PE dan PPCM, apakah PE sebagai faktor risiko 
independen PPCM atau sebagai prediktor awal perkembangan 

PPCM. 

  
Kata kunci:   kardiomiopati; peripartum; preeklamsia; kehamilan; 

penyakit jantung 
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INTRODUCTION 

 

 

 

Cardiovascular disease (CVD) is one of the causes of 

maternal and fetal death causes in pregnancy. The 

smaller part of pregnancy-specific CVD is peripartum 

cardiomyopathy (PPCM), a rare but serious heart 

disease.1 PPCM can be defined as new-onset heart 

failure that occurred during pregnancy and through 

several months following delivery, with no previous 

history of heart disease and abnormality.2,3 

 

PPCM is a global disease with epidemiology that varies 

geographically. The incidence of PPCM in the United 

States was around 1:1000 to 1:4000 live births, in Japan 

about 1:20,000 live births, in South Africa at a ratio of 

1:1000, meanwhile in Haiti and Nigeria, as the "hot 

spots", it occurred up to 1% of all pregnancies.1,2,4 

PPCM related to death, the need for a left ventricular 

assist device, the need for a transplant, and the 

continued decrease in ejection fraction. The five-year 

mortality rate among PPCM women in developing 

countries is approximately 25%, with the infant 

mortality rate around 50-75%. PPCM accounts for 5% 

of U.S. women's heart transplants, but in most parts of 

the world, this is not the available treatment option.5-7 

 

The exact etiology of PPCM is still unknown. 

Hypothetically, the etiology that has been proposed are 

autoimmunity, viral myocarditis, selenium deficiency, 

fetal microchimerism that leads to autoimmune 

response, and genetic factors.1,7 Recent studies have 

shown that PPCM is a kind of vascular disease triggered 

by potent anti-angiogenic agents secreted from the 

placenta and pituitary gland in the late phase of 

pregnancy. In this case, the frequent association 

between PPCM and preeclampsia (PE) is a particular 

concern because PE can also be caused by the excessive 

placenta secretion of those anti-vascular factors.7 

Meanwhile, not all women with PE will continue to 

develop superimposed PPCM. It is not clear whether PE 

is an early marker for women with high-risk 

characteristics of future cardiovascular disease or the 

independent risk factor for future PPCM. Factors that 

predispose women to PE, such as obesity, metabolic 

abnormalities, insulin resistance, and endothelial 

dysfunction, are also found in the risk profile for 

CVD.1,7 

The aims of this paper were to review the literature on 

PE and PPCM, and to determine their frequency of 

association. This study also aimed to review the current 

knowledge of its pathophysiology and management. 

 

 

MATERIALS AND METHODS 

 

The literature included was searched from Google 

Scholar and PUBMED databases using keyword 

combinations (MeSH term and free text), including 

(“PPCM” OR “peripartum cardiomyopathy”) AND 

(“preeclampsia” OR “preeclampsia”). This review 

included clinical studies that evaluated both peripartum 

cardiomyopathy and preeclampsia, such as 

observational studies (cohort, case-control) and case 

report studies. The articles reviewed were novel studies 

that were published around 2016-2021. Non-English 

publications and secondary studies (literature review, 

systematic review) were excluded. A total of 4,699 

publications were obtained from two databases. After 

several evaluations, 14 studies were examined in this 

review, showed in Figure 1. 

 

 

RESULTS AND DISCUSSION 

 

The included studies' information are listed in Table 1. 

Overall, almost 3 million subjects were included.1-15 

Sample size of the cohort study varied from 21 to 

1,088,063 women, with 1 - 35 years study period, and 

the majority of women were nulliparous. The women's 

mean age of PPCM patients was around the third decade 

of life. The overall prevalence of PE in PPCM case 

varied in the individual studies, which was around 9.9 - 

44%.1-11 The case reports study presents PPCM with PE 

comorbid case from 22-41 year-old women with the 

most common symptoms of dyspnea and edema. PPCM 

was diagnosed in the antepartum, intrapartum, and 

postpartum periods. Most cases showed rapid changes 

in the patient's hemodynamic and dramatic 

improvement from the need for intensive care to sudden 

cardiac arrest, the return of spontaneous circulation, 

progressively improved general condition, and gradually 

increased LVEF after diuretic, anti-prolactin, and other 

cardiac medicine administration.12-15 
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Figure 1. Flowchart of included studies 
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It has been known that PE and PPCM share in risk 

factors and characteristics. The prevalence of both 

diseases is increased in women with a history of 

diabetes, obesity, multiple pregnancies, and extreme 

childbearing age.2-10 The overlap of risk factors between 

those two diseases indicates that there may be a 

pathophysiological relationship. Compared with age-

matched PPCM in pregnant women without PE, patients 

with PE have a greater degree of diastolic dysfunction 

and decreased overall LV tone.3 There are two main 

theories about cardiac function alteration or change in 

PE. The first theory is about the increase of cardiac 

output (CO) that happens with slightly increased 

systemic vascular resistance (SVR). The other 

hypothesis is the theory that the low CO content is 

accompanied by increased SVR. Literature found that 

the elevation of the lactation hormone prolactin and 

placental-derived anti-angiogenic factor soluble Fms-

like tyrosine kinase 1 (sFlt-1) were found in both PPCM 

and PE. It was shown that sFlt-1 could cause cardiac 

dysfunction.6,14 Gammill et al. (2018) reported that 

women with PE are more likely to carry protein-altering 

mutations in genes related to cardiomyopathy as seen in 

PPCM. About 55% of the mutations happened in the 

TTN gene to encode cardiac troponin C and troponin.5 

These may at least partly explain the pathophysiology 

that the incidence of concurrent PE in a patient 

diagnosed with PPCM is more than four times higher 

than that of the general population. It also indicates that 

genetic variations likely cause geographical differences 

of the incidence around the world. MicroRNAs 

(miRNAs) are a class of small noncoding RNAs of ~22 

nt in length, which are involved in the regulation of 

gene expression at the posttranscriptional level by 

degrading their target mRNAs and/or inhibiting their 

translation. Numerous biological processes, including 

cell division, proliferation, apoptosis, and the 

preservation of normal cellular physiology, are 

regulated by miRNAs. The heart in embryonic, 

postnatal, and adult stages all expresses many miRNAs. 

Heart development disruption, aberrant cardiac cell 

differentiation, or genetic loss of miRNAs are all linked 

to cardiac dysfunction.16,17 

 

Careful assessment of the risk factors in pregnant 

women could help prevent PPCM.18 Reducing the risk 

for relapse of heart failure in a subject with PPCM with 

or without a subsequent pregnancy is promoted if there 

is a more rapid return to LVEF 55% after initial 

diagnosis, especially if that occurs by 1-year 

postpartum.19 Delayed time to diagnosis is associated 

with lower rates of LV recovery.20 The diagnosis of 

PPCM in some studies months following delivery 

showed that the pre-existing heart disease had been 

ruled out; no other known etiology for heart failure; and 

the echocardiography examination showed mode 

fractional shortening of < 30% or LVEF < 45% or both, 

and an end-diastolic dimension of > 2.7 cm/m2. In 

clinical practice, there are no specific biomarkers that 

have been used for PPCM. Its presentations are 

generally similar to common sign and symptoms that 

appear in heart failure patients, which indicates volume 

overload and systemic hypoperfusion.2,11-15 

 

The management of the new onset of acute heart failure 

in PPCM is the same as any other cause of acute heart 

failure. Oxygen treatment is administered carefully in 

hypoxic patients (SpO2 < 90%), as overtreatment in 

non-hypoxic women will lead to vasoconstriction, 

which can reduce cardiac output. Diuretics are used in 

the case of fluid retention and pulmonary congestion. 

Treatment with an inotropic regimen is considered in 

severe cases of low cardiac output and hypoperfusion. 

The administration of low molecular weight heparin as 

the prophylactic anticoagulation is indicated in cases of 

LVEF < 35% as PPCM may increase risk for 

thromboembolism. Nitroglycerine as a vasodilator agent 

is recommended to reduce preload-afterload and 

increase SV in cases of systolic blood pressure > 110 

mmHg. In managing cardiogenic shock, the 

extracorporeal membrane oxygenation or left 

ventricular assist device are indicated as a bridge to 

recovery. The use of bromocriptine in the treatment of 

cardiomyopathy was reported effective. It works by 

inhibiting pituitary prolactin secretion. Excessive 

prolactin secretion is hypothesized to increase levels of 

the 16 kDa anti-angiogenic prolactin fragment, which 

has a key role in the pathological mediator of PPCM 

through impaired myocardial micro vascularization.11-15 

PE as comorbid PPCM is treated as common PE 

management, including the management in BP control 

and MgSO4 therapy.2 Almost all studies reported that 

the majority of the patients experienced gradual 

recovery of LV systolic function.1-15 Lindley et al. 

reported a higher mortality risk among women with 

concomitant PE and PPCM than those with PPCM 

without PE.6 
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Table 1. Information of included studies evaluating peripartum cardiomyopathy and preeclampsia 

 

Authors, Year 

Type of Study  
Number of sample/ 
Region (Period)/ 

Age 

Result and Reported Data 

Malhamé et al., 

20191 
Cohort 

n = 1,024,035 

pregnancies 

U.S.A (2011 – 2014) 

15–55 years (31.8 ± 6.8) 

- 64,503 (6.3%) had PE 

- 874 had PPCM (283 with PE; 591 without PE) 

- Cumulative incidence of PPCM was 1:1172 deliveries 

- Cumulative incidence of PPCM among PE was 1:228 deliveries 

- Women with PE-PPCM had a higher risk of major adverse 

cardiovascular events (MACE) than women PPCM without PE 

(adjusted RR 1.29, 95% CI [1.06, 1.57]) 

Ersbøll et al., 

20162 

Cohort 

n = 619 084 deliveries 

Denmark (2005-2014) 

≥18 years (31.7 ± 6.3) 

- 61 women (1:10,149 deliveries) meet EORP PPCM registry’s criteria. 

- 33 / 61 PPCM patients have hypertensive disorder of pregnancy 

- Mean duration from delivery to diagnosis: 25±44 days 

- Majority recovered LVEF within one year 

Ersbøll, et al., 

20183 

Cohort 

n = 84 women Denmark 

(2005-2014) 

≥18 years (30.7 ± 6.0) 

- 3 groups age-matched: PPCM, severe PE, uncomplicated pregnancy 

- In 91 months median time follow-up, 85% PPCM group have no heart failure 

symptoms 

- PPCM group’s mean LVEF was normal (62%), but significantly (P< 

0.0001) lower than uncomplicated pregnancies group (67%) and PE group 

(69%) 

Krishnamoorthy et 

al., 20164 

Cohort 

n = 4859 

USA (2009-2010) 

15–60 years (30.3±0.2) 

- Prevalence of PPCM was 0.04% (1:2367) 

- 78% diagnose at postpartum, 18% in peripartum, 4% antepartum 

- PE found in 9.9% PPCM patient 

- PPCM was more common in African-Americans (43.9%) 

Lindley et al., 

20176 

Cohort 

n = 39 patient PPCM 
Barnes (2004-2014) 

27.4±7.4 years 

- 44% women (17/39) with PPCM had PE 

- During one-year follow up, patients with PE had worse event-free survival 
(4/15 with vs. 1/17 without PE, p= 0.16) 

 

Behrens et al., 

20198 

Cohort 

n = 1,088,063 women / 

2,078,822 pregnancies 

Denmark (1978-2012) 

-39/126 (30%) PPCM women had gestational hypertension 

-Risks of PPCM were significantly higher in women with gestational 
hypertension than in women with normotensive pregnancies 

  PE=preeclampsia ; PPCM=peripartum cardiomyopathy; SC= sectio-caesarian; LVEF=left ventricular ejection fraction 

 

 

 

CONCLUSION 

 

Epidemiologic studies show significant overlap between 

PE and PPCM patients. However, there are not enough 

data of good quality to fully draw conclusions about the 

relationship between PE and PPCM, whether PE is the 

independent risk factor of PPCM or an early predictor 

of PPCM development. The diagnosis by exclusion and 

high index of suspension is the key to identifying this 

rapidly progressing condition. Early diagnosis and close 

monitoring of the patients would improve the patient’s 

outcome. Most cases showed gradually improved 

general condition after diuretic, anti-prolactin, and other 

cardiac medicine administration after PPCM was 

diagnosed. A fresh perspective into the role of genetics, 

molecular pathogenesis, and clinical studies has yielded 

potential disease-specific therapies for PPCM and PE, 

but many questions remain unanswered. 
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