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ABSTRACT 

Introduce: Polycystic Ovary Syndrome (PCOS) is one of the 

most common endocrine diseases that causes infertility in 

women reproductive which has a psychological impact on stress 

in PCOS women and changes in sex hormones characterized by 

hyperandrogenemia, chronic anovulation, polycystic ovary 

morphology (PCOM), and most women with PCOS have 

metabolic abnormalities. The purpose of this study was to 

analyze the stress of PCOS women and SHBG hormone in 

insulin-resistant of polycystic ovary syndrome (PCOS) women 

Methods: This was an analytic observational study with study 

design case-control, sample of 50 patients (PCOS cases) and 50 

healthy women Non-PCOS), taking serum for the examination of 

SHBG hormone using ELISA Kit. 
Result:  The results showed that the case group 57.85 ± 195.84 
and the control group 87.12 ± 277.17. From the results of the study 
revealed that there was no difference between case and control 
groups (0.222> 0.05) 

Conclusion: The hormone results between cases and controls were 

not significantly different, but it was seen from the level that the 

case group was lower than the control group. 

 

 

 
Keywords: Psychological Stress, Polycystic Ovary Syndrome 

(PCOS), SHBG, Insulin Resistance 

 
* Corresponding author: Zakkiyatus Zainiyah 

Department of Professional Midwife Study Programs. Institute of 

Health Science (STIKes), NgudiaHusada Madura, Indonesia  

JL RE. Martadinata No 45 Mlajah Bangkalan, Indonesia. 

Email: zzainiyah@gmail.com  

INTRODUCTION 

Polycystic ovary syndrome (PCOS) is one of the most 
common endocrine disorders in women by reproductive 
age, which is characterized by menstrual disorders 
(amenorrhea/oligomenorrhea), hirsutism, acne, alopecia, 
and biochemical examination results showed an increase in 
androgen (testosterone)1,2,3.  Associated with increased 
psychological distress in clinical populations to assess 
stress women with PCOS, anxiety, and perceived stress in 
women with and without PCOS in large community-based 
sample and investigate the role of stress in contributing and 
mediating the relationship between PCOS, psychological 
stress4.  

       Possibility of explanatory factors that have been 
investigated as a source of distress include visible features 
such as excess weight, clinical hyperandrogenism 
(hirsutism, acne, or androgenic alopecia) medical 
consequences such as infertility, concerns relating to 
diagnosis, and fear regarding long-term health 
complications4. The etiology of this case increased 
prevalence of depression and anxiety in PCOS is still 
unclear5. Based on the diagnostic criteria of the National 
Institutes of Health 1990, the prevalence of PCOS is 6% to 
10% of reproductive-age women, but prevalence with 
Rotterdam criteria is twice as high. Based on research 
conducted in Sampang and Bangkalan districts, around 4.7-
5.2% of reproductive-age women, and 60% of infertility 

cases are due to PCOS6. Most women with PCOS have 
metabolic abnormalities due to excess androgens or 
hyperandrogens7.  

Between 70–80% of PCOS women exhibit 
hyperandrogenism, which may play a major pathological 
role in the endocrine and metabolic disorders associated 
with polycystic ovary syndrome8. 

       The results revealed prevalence of PCOS is around 4-
12% of reproductive age women. The prevalence of PCOS 
is around 4% to 10% of women worldwide1,9. Based on 
Rotterdam criteria 2003, the prevalence of PCOS is around 
4–6% of reproductive age women. The prevalence of PCOS 
in Surabaya among women of reproductive age is 4.5%. 
Based on research conducted in Sampang and Bangkalan 
districts, around 4.7-5.2% women of reproductive age, and 
60% infertility cases are due to PCOS9,10,11.  

The majority of SHBG is produced by the liver and is 
regulated by several metabolic factors including insulin and 
androgens, SHBG levels decreased in PCOS women caused by 
hyperinsulinemia thereby inhibiting the production of SHBG 
12. This insulin resistance affects the hypothalamic-pituitary 
pathway so that it stimulates Adreno cortisol and affects the 
ovaries, androgens, and cortisol increases inhibiting 
aromatization that affects FSH and immature follicles, 
decreases estrogen, increases LH and decreases SHBG (sex 
hormone-binding globulin) so that ovulation does not occur 
and appear oligomenorrhea and amenorrhoea in PCOS 
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       The role of genetic factors in PCOS is very supportive, 
the genes involved in etiology of the syndrome that have 
not been  

fully investigated until now. Knowing the factors of genetic 
risk can detect PCOS early and to avoid other risk factors 
that can aggravate PCOS. The potential of PCOS due to its 
tendency to develop obesity and insulin resistance, the 
SHBG hormone in Asian countries and other countries. 
Relating to the results are also still conflicting so that 
further research is needed, and it has not been found 
certainty what markers indicate PCOS13 

 

MATERIAL AND METHODS 
This study was an analytical with case-control approach, the 
variables were psychological stress. The research instrument 
used was Kempe Family Stress Inventory with the sensitivity 
of KFSI was calculated at 80%. The specificity was 89.4%, 
positive predictive value was 52.5%. The negative predictive 
value was 96.8%. The sample size was calculated using power 
analysis. The sample size was 1) the power of statistical test 
(1-β). 2) Level of significance (α), and the population effect 
size (γ)10. Therefore, the sample size in this study had an 
estimated significance at 0.05 a power of 0.80, and the small 
effect size of 0.25 requiring a sample size of 100 families for 
the study. The questionnaire of this study was developed by 
the researcher based on literature review of Kempe Family 
Stress Inventory14,15,16,17. The instruments included 10 items: 
Unwanted or at risk for poor bonding, suspected of abuse in 
the past, isolation, low self-esteem, or depression, beaten or 
deprived. Family that has criminal or mental illness record or 
substance abuse history, violent temper outbursts, rigid, 
unrealistic expectation, multiple stresses or crises, harsh 
punishment, child is being felt cultured to perceived18,19. The 
Kempe Family Stress Inventory consisted of 10 items with 
third degrees that were normal. Mild (rate as 5 if one or more 
applies). Severe (rate as 10 if one or more applies)19. 
Examination of SHBG hormone levels and insulin-resistant in 
women with Polycystic Ovary  
 

 
 
Syndrome (PCOS) in Madura Tribe, the number of 
respondents was 100, in the case group as many as 50 and in 
the control group as many as 50 according to inclusion and 
exclusion criteria, in this study the selected cases were new 
patients with Polycystic Ovary Syndrome (PCOS) and insulin 
resistant, Madurese people, aged 20-40 years, did not have 
kidney and liver physiological disease, had 2 clinical 
symptoms of PCOS and has been diagnosed with PCOS from 
ultrasound results by obstetricians and control group were 
healthy women who already have one child without a 
pregnancy program and not insulin resistant, aged 20-40 years 
old, Madurese people, did not use hormonal contraception in 
the last 3 months, did not have blood sugar disease, kidney, 
and liver function disorders, regular menstruation with an 
interval of 21-35 days. This study was ethical and accepted by 
the ethics of STIKes Ngudia Husada Madura with 
No.725/KEPK/STIKES-NHM/EC/XIII/2020 

       The PCOS group was a group of new patients diagnosed 
with PCOS from hospital in Madura, then the case and control 
groups interviewed to determine the original three generations 
of Madurese using Pidegree, blood samples were taken from 
SGOT, SGPT, BUN, creatinine, and blood sugar screening. 
Blood draw 3-5 days of menstruation in the morning and 
fasting. If the sample is included in the inclusion criteria, then 
the SHBG hormone examination is carried out using an ELISA 
kit with serum samples, statistical tests are used Chi-square, 
Mann Withney to determine the difference between the two 
PCOS and Non-PCOS groups 

 
RESULTS 

3.1. First Step, explorative with questionnaire 

psychological stress: 

First Step, explorative data as demographic data,  

psychological stress and polycystic ovary syndrome (PCOS) 

insulin resistance in women used was Kempe family stress 

inventory. Demographic data can be seen as below:

Source: Premier 
 

 
 

Family Characteristics N (100)   N =% 

Age (Years)    

12-25   72 (72) 

26-45   28 (28) 

Carer   21.20 years 

Living in one house   20.40 years 

Occupation    

Full time/part time   17 (17) 

Unemployed/retired   83 (83) 

Education    

Primary School   62 (62) 

Junior high schools   22 (22) 

Senior high schools   10 (10) 

University    6 (16) 

Residences    

Urban   12 (12) 

Rural   78 (78) 

Patient Characteristics PCOS N (100) PCOS (Mean ± SD) Non-PCOS (Mean ± SD) P-value 

Age (Years) 26.50 ± 6.03 31.25 ± 6.56 0.000 

Weight (Kg) 64.72 ± 14.45 55.05 ± 6.13 0.001 

Height (Cm) 155.7 ± 6.47 154.5 ± 4.81 0.547 

Body Mass Index (BMI)  27.06 ± 4.63 24.68 ± 2.26 0.001 

Hormone SHBG 57.85 ± 195.84    87.12 ± 277.17    0.222 

1876 



Psychological Detection Of Stress And Shbg (Sex Hormone Binding Globulin) In 

Insulin Resistant Of Polycystic Ovarium Syndrome (Pcos) In Women, Indonesia  

 

 

1875 Systematic Reviews in Pharmacy  Vol 12, Issue 1, Jan-Feb 2021  

 

Table 1 showed demographic data of the family and PCOS 

Women. Family: Age 72 years (n = 72%). The mean of carer 

21.20 years, living in one house 20.40 years. The majority of 

education was Primary School (n = 62%). Majority Residences 

were Rural (n = 78%). Demographic data by mean ± SD. Age 

PCOS (26.50 ± 6.03); Age Non-PCOS (31.25 ± 6.56). The 

Weight of PCOS (64.72 ± 14.45); Weight Non-PCOS (55.05 ± 

6.13), The  

 

Height PCOS (155.7 ± 6.47); Height Non-PCOS (154.5 ± 4.81), 

Body Mass Index (BMI) PCOS (27.06 ± 4.63); Body Mass Index  

Non-PCOS (24.68 ± 2.26). PCOS SHBG Hormones (Mean ± SD; 

57.85 ± 195.84), Non-PCOS SHBG Hormones (Mean ± SD; 

87.12 ± 277.17). P-value <0.05 is Age, Weight, Body Mass Index 

(BMI), Hormone SHBG showed a significant difference and only 

Height which have no difference between PCOS and Non-PCOS 

 

Table.2 Psychological Stress 

Stress Reaction Mean ± SD 

Normal 3:21 ± 2.6 

Mild 34.43 ±4.1 

Severe 2.85 ± 2.25 

The parent was Beaten or deprived 2.5 ± 2:12 

The Women has a Criminal or Mental Illness Record. or Substance Abuse History 8.24 ± 3.2 

Women Suspected of Abuse in the Past 12.7 ± 2.1 

Women with Isolation, Low Self-esteem or Depression 52.4 ± 4.13 

Multiple Stresses or Crises 48.4 ± 2.3 

Violent Temper Outbursts 4.2 ± 3.5 

Rigid Unrealistic Expectation 42.1 ± 3.3 

Harsh Punishment 5.2 ± 1.4 

Being felt cultured to perceived by oneself 45.7 ± 5.2 

Unwanted or at Risk of Poor Bonding 3.2 ± 1.5 

Source: Premier 
 

Table 2 revealed that overall psychological stress with 
Isolation, Low Self-esteem, or Depression average score was 
52.4 (SD = 4.13) and for the lowest psychological stress that 
Parent was Beaten or Deprived average score was 2.5 (SD = 
2.12). The second highest psychological stress was Multiple 
Stresses or Crises average score was 48.4 (SD = 2.3) and 
Being felt cultured to perceived by oneself 45.7 (SD = 5.2). 
Consequently, the average Mild stress score was 34.43 (SD = 
4.1).  

The severe average score was 2.85 (SD = 2.25). Women have 
a Criminal or Mental Illness Record or Substance Abuse 
History average score was 8.24 (SD = 3.2), Women Suspected 
of Abuse in the Past average score was 12.7 (SD = 2.1), 
Unwanted or at Risk for Poor Bonding average score was 3.2 
(SD = 1.5). Violent Temper Outburst's average score was 4.2 
(SD = 3.5). Harsh Punishment average score was 5.2 (SD = 
1.4). 

 

 

 

 

 
 

DISCUSSION 

The present study assessed for the first time psychological 
stress in adult women with PCOS in a large community-based 
cohort study. Women reporting PCOS reported an increased 
prevalence of psychological stress, self-reported medical 
diagnoses of depression, anxiety, or other major mental 
illnesses, and treatment for psychological conditions or mental 
illness. Based on the result of psychological stress with PCOS 
women showed that psychological stress with Isolation, Low 
Self-esteem, or Depression. Low self-esteem is a negative 
assessment of oneself due to excessive and chronic stressors 
20,21,22 and for the lowest psychological stress can be seen on 
Parent was Beaten or Deprived.  

 Researchers reported that an increased prevalence of 
clinical depression of 27.3% and 18.8%, then anxiety of 
50.0% and 39.2% in women with and without PCOS, 
respectively, compared with 7.1–8% and 18% in the general 
population23,24. In agreement with previous research24,25, 
women with PCOS had an increased risk of clinically 
significant depression and anxiety symptoms (1.39- and 1.37- 
fold respectively).  
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These increased odds were lower than reported in a recent 
meta-analysis (4.03 and 6.88- fold), which might because the 
meta-analysis included clinical-based studies while our study 
used a community-based sample. Many factors in women may 
contribute to depression including hormonal and biological 
(eg infertility, childbirth, and premenstrual syndrome) and 
psychosocial (eg: stress, socio-economic advantage, and 
violence) factors24,25,26. This suggests an independent 
confounding relationship of stress both with PCOS status also 
with depression or anxiety and that higher depression and 
anxiety in PCOS may be related to higher stress levels in 
PCOS. Mediation analysis gave further clarification as stress-
mediated for a large proportion of the relationship between 
PCOS and both depression and anxiety. This could suggest 
that stress can have a relevant direct effect on depression and 
anxiety symptoms in women with PCOS, rather than other 
factors considered up to now26,27.  

 This is consistent with prior research on the 
relationship between stress, chronic illness, and psychological 
morbidity in the general population. This may explain why 
previous studies have not found any direct causal relationship 
between PCOS and depression or anxiety27. The researcher 
considered that BMI, infertility, and socio-demographic 
variables as specific risk factors for depression for the general 
population. While some of these factors have been previously 
considered in investigating the relationship between PCOS 
and psychological variables28, to our knowledge, this is the 
first community-based study considering all of them together 
in one analysis. In the present study, the association between 
PCOS, depression, and anxiety was attenuated but maintained 
on adjustment for BMI, infertility, and socio-demographic 
variables.  

This indicates that although the presence of overweight or 
obesity and infertility may worsen depression and anxiety as 
reported in the general population, PCOS status is likely to 
have an independent effect on psychological function28. The 
perceived risk of future health complications, This might be 
related to visible features, the frustration of having a chronic 
condition29. 

Polycystic ovary syndrome (PCOS) is one of the most 
common endocrine disorders in women with reproductive age, 
characterized by menstrual disorders (amenorrhea). 
oligomenorrhea), hirsutism, the appearance of acne, alopecia, 
and the results of the biochemical examination showed that 
androgens increased28,29. Several factors influence including 
environmental factors. This factors are including obesity, 
foods with high carbohydrates and inadequate activity which 
causes weight gain which results in obesity and insulin 
resistance which affects the occurrence of hyperinsulinemia 
and hyperandrogenic which results in the shrinkage of the egg 
cell resulting in PCOS (11 –14).  

The results of the study in Madurese tribe illustrated that low 
SHBG levels were found in the PCOS group, this is the 
clinical manifestation of PCOS depending on differences in 
race and geographic location. Although the prevalence of 
PCOS is similar in all countries, ethnic factors influence the 
phenotypic manifestations of the syndrome. The prevalence of 
PCOS among Caucasian women varies from 4.7% in 
Alabama, 6.5% in Spain, and 6.8% in Greece. In the UK, 
PCOS and type II diabetes are more common in women of 
Asian origin. These observations indicate the presence of 
different environmental factors, such as diet, physical activity, 
and lifestyle30.31 

 At puberty is physiologically increased insulin in 
the body will decrease SHBG levels that will increase 
androgen levels in the ovary to stimulate the ovaries directly, 
at women with PCOS, physiologically hyperinsulinemia has 
occurred as adolescents and triggers hyperandrogenic and 
anovulation, adolescents who tend to be insulin resistant and 
overweight are risk factors for PCOS32,33,34,35. Meta-analysis  

 

 

 

 

research results showed the SHBG level increases 
significantly after treatment. This suggests that SHBG can 
prove a potential target for the treatment of the disorder. One 
of the strengths of this meta-analysis is the extensive literature 
search. This meta-analysis also has certain limitations. First,  
there is high heterogeneity between studies, which can reduce 
the reliability and consistency of results. Second, there is no 
evidence to establish the association of SHBG with specific 
complications among women with PCOS, including elevated 
androgens, alopecia, acne breakouts, preeclampsia, and 
dyslipidemia.  

Further additional research is needed to explain the inter-
relationship between PCOS and SHBG more deeply36,37. 

Decreased plasma sex hormone-binding globulin (SHBG), a 
transport carrier that binds estrogens and androgens then 
regulates their biological activity, is often used as an indicator 
of hyperandrogenism in women with PCOS. Low serum 
SHBG levels are considered a marker of abnormal metabolism 
and are associated with insulin resistance (IR), compensated 
hyperinsulinemia, and abnormalities of glucose and lipid 
metabolism in PCOS patients. SHBG is also associated with 
the long-term prognosis of PCOS. SHBG gene 
polymorphisms correlate with the risk of PCOS because 
SHBG plays an important role in the development of PCOS. 
Knowledge of the molecular mechanisms of SHBG 
concerning PCOS is very important and provides new ideas 
for the treatment of infertility in women37. SHBG can be used 
to assess the severity of hyperandrogenism and evaluate the 
effectiveness of treatment. Previous research has found that 
insulin levels affect SHBG, by inhibiting hyperinsulinism 
synthesis and secretion. Compared to healthy individuals, 
serum SHBG levels are significantly reduced in patients with 
hyperinsulinemia and low serum SHBG levels may be a risk 
factor for abnormal glucose metabolism. In general, hormone 
levels and serum SHBG levels should be considered in PCOS 
patients, as they both play important roles in the 
pathophysiology and prognosis of PCOS in clinical 
practice37,38. 

The pathogenesis of PCOS is very complex and cannot be 
fully explained at this stage. SHBG plays a unique role in the 
screening, early diagnosis, and prognosis of PCOS, and 
detection of serum SHBG levels can provide specific 
reference values for clinical treatment and early intervention in 
PCOS complications38. 

 
CONCLUSION 

 
The first study, namely Family's stress reaction with PCOS is 
felt like a psychological burden, showed revealed that Family 
with Isolation, Low Self-esteem, or Depression carried out in 
Madurese tribe. In INSR gene and there is no difference in 
INSR between PCOS and healthy women, it is necessary to 
carry out further research on genes that are risk factors for 
PCOS with a larger number of samples and from several 
ethnic groups in Indonesia. 
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