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ABSTRACT 

 
Background: Cervical cancer is the fourth most common cancer in women worldwide and the 
second most common cancer in women in developing countries after breast cancer. The prevalence 
of cervical cancer in Indonesia was 0.8‰ with an estimated 98.692 cases. This study aimed to 
determine the biopsychosocial and genital hygiene factors on cervical cancer. 
Subjects and Method: This was an analytic observational study with a case-control design, 
conducted at Dr. Moewardi Hospital, Surakarta, from December 2017 to February 2018. A total of 
178 study subjects including 95 women with cervical cancer (case) and 83 women without cervical 
cancer (control) were selected by fixed disease sampling. The dependent variable was cervical 
cancer. The independent variables were an age at first sexual intercourse, the number of sexual 
partners, body mass index (BMI), stress, education, income, and genital hygiene. Cervical cancer 
data was collected by medical record. The other data were collected by questionnaire. The data 
were analyzed by path analysis model. 
Results: The risk of cervical cancer increased with the number of sexual partner >1 (b= 1.91; 95% 
CI= 0.31 to 3.49; p= 0.019), BMI ≥25 (b= 0.98; 95% CI= -0.06 to 2.04; p= 0.067), and stress (b= 
1.59; 95% CI= 0.39 to 2.80; p= 0.009). The risk of cervical cancer decreased with higher education 
(b= -3.58; 95% CI= -4.77 to -2.39; p<0.001), higher income (b= -1.49; 95% CI= -2.73 to -0.25; p= 
0.019), age at first sexual intercourse ≥18 years (b= -1.36; 95% CI= -2.52 to -0.21; p= 0.020), and 
genital hygiene (b= -1.24; 95% CI= -2.35 to -0.13; p=0.028). Income increased with higher 
education (b= 2.48; 95% CI= 1.71 to 3.25; p<0.001). Genital hygiene increased with education (b= 
1.16; 95% CI= 0.47 to 1.86; p= 0.001). Age at first sexual intercourse ≥18 years increased with 
higher education (b= 1.30; 95% CI= 0.58 to 2.01; p<0.001). Stress increased with number of sexual 
partner >1 (b= 1.36; 95% CI= 0.12 to 2.61; p= 0.032). 
Conclusion: The risk of cervical cancer increases with the number of sexual partners, BMI, and 
stress, but decreases with higher education, higher income, age at first sexual intercourse, and 
genital hygiene. 
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BACKGROUND 

Cancer is one of the biggest causes of illness 

and death worldwide. Based on data from 

the International Agency for Research on 

Cancer (IARC), in 2012, there were about 

14 million new cases of cervical cancer 

worldwide (Ferlay et al., 2013; Torre and 

Siegel, 2015). Globally, nearly 1 in 6 deaths 

are caused by cancer. About 70% of cancer 

deaths occur in low and middle-income 

countries (WHO, 2017). Cancers caused by 

viral infections, such as Hepatitis and 
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Human Papilloma Virus (HPV), account for 

about 25% of cancer cases in low and 

middle-income countries (Plummer et al., 

2016). 

Human papilloma virus (HPV) is the 

causative agent of almost all cases of 

cervical cancer, HPV can infect the genital 

area of women and men, including the skin 

of the vulva, penis, and anus; lining of the 

vagina, cervix, and rectum; and lining the 

mouth and throat. Unlike other sexually 

transmitted infections, most signs and 

symptoms of HPV are absent, so most indi-

viduals are unaware of infection (Kessler, 

2017). 

Cervical cancer is the fourth most 

common cancer in women worldwide (Basu 

et al., 2017). Based on data from the 

International Agency for Research on 

Cancer (IARC) in 2012, women diagnosed 

with cervical cancer were 527,624 cases and 

265,672 died from the disease (Basu et al., 

2017; Bruni et al., 2017). Deaths from 

cervical cancer account for nearly 85% of 

whom are in low to middle-income 

countries (WHO, 2016) and still pose a 

serious threat to women's lives (Hope et al, 

2017). 

Cervical cancer is the second most 

commonly diagnosed cancer in developing 

countries after breast cancer, it is for about 

12% of all cancers in women (Basu et al., 

2017) and represents 7.5% of all cancer 

deaths in women (WHO, 2016). The 

prevalence of cervical cancer in the Asian 

region caused by HPV is 9% with an 

estimated case of 284,823, while the 

Southeast Asia case estimation is 50,566 

(Ferlay et al., 2013; Bruni et al., 2017). 

Cervical cancer in Indonesia was in the 

second place with a new case number of 

20.928 with a mortality rate of 10.3 per 

100,000 women in 2012 (WHO, 2014). 

Cervical cancer was the highest 

prevalence of cancer in Indonesia in 2013. 

The prevalence of cervical cancer was 0.8 

‰ with an estimated absolute number of 

98,692 patients. Based on the estimated 

number of cervical cancer patients in the 

province of East Java and Central Java 

Province, cervical cancer patients in Central 

Java Province was about 1.2 ‰ with an 

estimated absolute amount of 19.734 

(Ministry of Health RI, 2015). 

Poor genital hygiene causes the 

development of fungi, viruses, and bacteria 

in the genital organs. It eases the 

transmission of HPV viruses to the genital 

organs. If someone is not able to maintain 

cleanliness of vaginalis organs then it is 

very possible that that person will be 

infected with HPV virus. HPV virus 

infection indicates that the immune system 

in the body is weakened, which will cause 

the growth of cancer cells to increase 

(Chelimo et al., 2013; Natphopsuk et al., 

2013). 

Women who have early sexual 

intercourse or have multiple sexual 

partners are at high risk for HPV infection 

and cervical cancer (Ali et al., 2016; 

Kessler, 2017). Cervical cancer problems 

will disrupt the continuity of harmony, 

especially in sexual influences so that 

patients with cervical cancer will feel fear, 

anxiety, and sadness in the face of a family 

(Videbeck, 2008). Problems of anxiety, 

depression, and stress can lead to 

metaplasia of cancer cells quickly. If cancer 

patients are in a state of stress, it will speed 

up the development of cancer cells (Song et 

al., 2017; Lu, 2017). 

Women with low incomes who have 

limited access to health care possibly have 

never done any screening (Kessler, 2017). 

Cervical cancer can be detected at stage I or 

II with routine pap smear tests, with slow 

growth resulting in women not experien-

cing symptoms until the next stage of 

manifestation until conditions worsen (Roy 
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& Tang, 2008). Although screening with 

Pap smear technology has reduced the 

disease case, cervical cancer remains the 

second most common cause of cancer 

deaths among women worldwide (Lowy et 

al., 2008). The high prevalence of cervical 

cancer should be resolved immediately by 

using an approach model capable of 

assessing various factors related either 

directly or indirectly. 

Dr. Moewardi Regional General Hos-

pital is a Class A Hospital and National 

Referral Hospital. Based on data obtained 

from the hospital medical record in 

Moewardi hospital, it can be seen that the 

number of outpatient visit of cervical 

cancer always increases every year. The 

number of patient visits both old and new 

cervical cancer in 2016 was 6,515 visits, and 

in 2017 to October it was about 4,982 visits. 

Cervical cancer is included in the 3 major 

most hospitalized diseases in Dr. Moewardi 

hospital. Cervical cancer is also the first 

highest disease in obstetrics and gynecology 

in Dr. Moewardi hospital. 

Based on this background and the 

high number of women suffering from 

cervical cancer, the researchers are inte-

rested to examine more about the factors 

that affect the incidence of cervical cancer, 

especially in analyzing the determinants of 

biopsychosocial and genital hygiene to the 

cervical cancer cases in Dr. Moewardi 

Hospital, Surakarta. The health biopsycho-

social model is a model used to describe 

biological, psychological and social factors. 

Determination of disease determinants 

based on biological causes is not sufficient 

to explain the occurrence of disease 

processes in the body (Murti, 2016). 

 

SUBJECTS AND METHOD 

1. Study Design 

This was an analytic observation study with 

a case of control study. According to the 

type, it was based on the chronological 

timing using retrospective study. The study 

was conducted in Dr. Moewardi hospital, 

Surakarta, from December 2017 to 

February 2018. 

2. Population and Sample 

The source population used in this study 

was cervical cancer patients who underwent 

treatment at Dr. Moewardi hospital Sura-

karta. The case group was cervical cancer 

patients who underwent treatment at Dr. 

Moewardi hospital both in outpatient and 

inpatient as much. While the control popu-

lation was a patient other than cervical 

cancer who underwent treatment at Dr. 

Moewardi hospital which was about 83 

subjects. It used fixed disease sampling 

technique. 

3. Study Variables 

The dependent variable was cervical cancer. 

The independent variables included educa-

tion, income, age when having sexual inter-

course, number of sexual partners, Body 

Mass Index, stress, and genital hygiene. 

4. Operational Definition of Variables 

Cervical cancer is cancer suffered by pa-

tients who have been diagnosed by a doctor 

based on anamnesis, physical examination, 

screening results or histopathology tissue 

biopsy. Education is the highest level of 

formal education taken by women before 

being diagnosed with cervical cancer. In-

come is a condition that describes the 

income of a husband, wife or family mem-

ber obtained per month. The first age of 

sexual intercourse is the age of the subject 

the first time they have sexual intercourse 

either before or after marriage. The number 

of sexual partners is the sexual activity of 

the study subject with the alternating 

sexual partner. Body Mass Index (BMI) is 

the nutritional state of the study subjects as 

measured by BMI according to the WHO 

standard before being diagnosed with 

cervical cancer. Stress is assessing how the 
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emotions of the subjects whether it is 

unpredictable, unable to control everything, 

and feeling full of burden in their lives 

before being diagnosed with cervical cancer 

with Perceived Stress Scale Questionnaire 

(PSS). Genital hygiene is an action in 

maintaining the cleanliness of female 

genitals, both at the time of menstruation, 

before and after sexual intercourse and 

daily hygiene such as how to clean the 

genitals after urination and use of condoms 

in a partner before being diagnosed with 

cervical cancer. 

5. Study Instruments 

The study instrument used for data 

collection was the questionnaire. The vali-

dity tests included the content validity and 

face validity. The reliability test was 

conducted on 20 patients who underwent 

treatment at Dr. Moewardi hospital, Sura-

karta. The reliability test was performed by 

measuring the variables using the SPSS 22 

statistical program which can calculate the 

total-item correlation (≥0.20) and 

Cronbach alpha (≥0.70). 

6. Data Analysis 

The data analysis used path analysis with 

program Stata 13 to know the influence of 

determinant influence, either direct or in-

direct influences. The steps of path analysis 

in this study were the model specification, 

model identification, model compatibility, 

parameter estimation and model re-spesi-

fication. 

7. Research Ethics 

Research ethics included informed consent, 

anonymity, confidentiality, and ethical 

clearance. Ethical clearance in this study 

was conducted at Dr. Moewardi hospital 

Surakarta. 

 

RESULTS 

1. The Characteristics of Subjects  

The characteristics of subjects in the group 

of cases were 95 subjects and the control 

groups were 83 subjects. The frequency 

distribution of subject characteristics is 

described in Table 1. 

Table 1 shows that a small proportion 

of the study subjects was not attending 

school for about 14 subjects (7.9%). Family 

income obtained by most subjects is low for 

about 118 research subjects (66.3%). The 

age of the first sexual intercourse in the 

subjects was mostly over the age of 18 years 

for about 125 subjects (70.2%). 

Meanwhile, most of the subjects have 

one sexual partner which was about 150 

subjects (78.0%). Some study subjects’ BMI 

were obese for about 27 subjects (15.2%). 

Related to the stress perception score on 

the subjects, some suffered severe stress for 

about 16 subjects (9%). Most subjects  have 

good genitalia hygiene behavior of 122 

subjects (68.5%).  

2. Path Analysis 

The data processing used Stata 13 program. 

Pathway analysis steps were model speci-

fication, model identification, parameter 

estimation and model respesification. The 

number of measured variables were 8, 5 

endogenous variables, and exogenous 

variables were 3. So, the degree of freedom 

(df): 25. Then, it can be concluded that it 

was df over identified which means that the 

path analysis can be done.  

The structural model with estimation 

is shown in Figure 1 and the path analysis 

results are shown in Table 2. The model in 

this study was in accordance with the 

sample data shown by the saturation model 

and also the regression coefficient which is 

worth more than zero and has been 

statistically significant, it does not need to 

be regenerated. 

Table 3 shows high education 

decreased the risk of cervical cancer (b= 

3.58; 95% CI= -4.77 to -2.39; p<0.001).  
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Table 1. The Characteristics of Study Subjects  
Characteristics      Frequency (n) Percentage (%) 

Education   
No education  14 7.9 
Not Primary School graduate 24 13.5 
Primary School graduate 37 20.8 
Junior High School graduate 22 12.4 
Senior High School graduate 53 29.8 
University graduate 28 15.7 
Income   
Low (≤ Rp 1,350,000) 118 66.3 
High (≥ Rp 1,350,000) 60 33.7 
The age at first sexual intercourse    
< 18 years old        53 29.8 
≥ 18 years old 125 70.2 
The number of sexual partner   
≤ 1 partner 150 84.3 
> 1 partner 28 15.7 
Body Mass Index   
Normal (18.50 to 24.99) 103 57.9 
Overweight (25.00 to 29.99) 48 27 
Obese (≥ 30.00) 27 15.2 
Stress (Perceived Stress Scale)   
Normal (0-7) 51 28.7 
Light (8-11) 47 26.4 
Standard (12-15) 38 21.3 
Heavy (16-20) 26 14.6 
Big (≥ 21) 16 9 
Genital hygiene   
Not good (< 69) 56 31.5 
Good (≥ 69) 122 68.5 

 

Table 2. Biopsychosocial determinants and genital hygiene on cervical cancer 

Independent variables 

Cervical cancer 

OR 

95% CI 

p No   Yes Lower 
limit 

Upper 
limit n % N % 

Education          
Low (<Senior high school) 13 (13.4) 84 (86.6) 0.02 0.01 0.05 <0.001 
High (≥Senior high school) 70 (86.4) 11 (13.6)     
Income         
Low (<Rp 1,350,000) 34 (28.8) 84 (71.2) 0.09 0.04 0.19 <0.001 
High (≥Rp 1,350,000) 49 (81.7) 11 (18.3)     
Age at first sexual intercourse 
< 18 years 11 (20.8) 42 (79.2) 0.19 0.09 0.40 <0.001 
≥ 18 years 72 (57.6) 53 (42.4)     
Sexual partner 
≤ 1  77 (51.3) 73 (48.7) 3.86 1.48 10.07 0.004 
> 1  6 (21.4) 22 (78.6)     
Body mass index 
Normal <25  57 (55.3) 46 (44.7) 2.33 1.26 4.31 0.006 
Overweight ≥25 26 (34.7) 49 (65.3)     
Stress         
No  32 (62.7) 19 (37.3) 2.51 1.28 4.90 0.006 
Yes 51 (40.2) 76 (59.8)     
Hygiene of Genitalia          
Poor (<69) 12 (21.4) 44 (78.6) 0.19 0.09 0.40 <0.001 
Good (≥69) 71 (58.2) 51 (41.8)     



Journal of Epidemiology and Public Health (2018), 3(2): 277-291 
https://doi.org/10.26911/jepublichealth.2018.03.02.07  

282   e-ISSN: 2549-0273 

 
Figure 1. Structural Model with estimate 

Table 3. The results of path analysis on the biopsychosocial and genital hygiene 
determinants on servical cancer  

Dependent 
Variables 

 

Independent Variables b 

95% CI 

P Lower 
Limit 

Upper 
Limit  

Direct Effect       
Servical Cancer   Education -3.58 -4.77 -2.39 <0.001 

Servical Cancer   Income  -1.49 -2.73 -0.25 0.019 

Servical Cancer   Age of First Sexual 
Intercourse 

-1.36 -2.52 -0.21 
0.020 

Servical Cancer   Number of partner 1.90 0.31 3.49 0.019 

Servical Cancer  Body Mass Index 0.98 -0.06 2.04 0.067 

Servical Cancer  Stress 1.59 0.39 2.80 0.009 

Servical Cancer  Genital Higyene -1.24 -2.35 -0.13 0.028 
Indirect Effect       
Income   Education 2.48 1.71 3.25 <0.001 

Genital Higyene  Education  1.16 0.47 1.86 0.001 
Age of First Sexual 
Intercourse 

 
Education  1.30 0.58 2.01 <0.001 

Stress  Number of partner 1.36 0.12 2.61 0.032 
n Observation= 178     
Log Likelihood= -449.81     

 

High-income women had a cervical 

cancer logit score of 1.49 units lower than 

in women with low incomes (b= -1.49; 95% 

CI = -2.73 to -0.25; p= 0.019). 

There was a relationship between the 

first age of sexual intercourse with the 

decline of cervical cancer logs and is stated 

as statistically significant. Women who had 

first sexual intercourse ≥18 years had a 

cervical cancer logit score of 1.36 units 

lower than in women who had sexual 

intercourse for the first time <18 years (b= -

1.36; 95% CI= -2.52 to -0.21; p= 0.020). 

There was a relationship between the 

number of sexual partners with the increase 

of cervical cancer logs and is stated as 

statistically significant. Women with more 

than 1 sexual partner had a cervical cancer 

logit score of 1.90 units higher than those of 

women with fewer sexual partners ≤ 1 (b= 

1.90; 95% CI= 0.31 to 3.49; p= 0.019). 
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There was a relationship between the 

Body Mass Index (BMI) with an increase in 

cervical cancer logs and is stated as 

statistically nearly significant. Women with 

a BMI of more than normal had a cervical 

cancer logit score of 0.98 units higher than 

in women with normal BMI (b= 0.98; 95% 

CI= -0.06 to 2.04; p= 0.067). 

There was a relationship between 

stress and the increase of cervical cancer 

logs and is stated as statistically significant. 

Women who had a perception of stress had 

a cervical cancer logit score of 1.59 units 

higher than in women who did not have a 

perception of stress (b= 1.59; 95% CI= 0.39 

to 2.80; p= 0.009). 

There was a relationship between 

genital hygiene and the decrease cervical 

cancer logit and is shown as statistically 

significant. Women who had good genital 

hygiene had a cervical cancer logit score of 

1.24 units lower than women with poor 

genital hygiene (b= -1.24; 95% CI= -2.35 to 

-0.13; p= 0.028). 

There was a relationship between 

education and the increase of income logit 

and is shown as statistically significant. 

Women who had higher education had an 

income log score of 2.48 units higher than 

women with low education (b= 2.48; 95% 

CI= 1.71 to 3.25; p <0.001). 

There was a relationship between 

education and the increase of genital 

hygiene logit and is shown as statistically 

significant. Women who had higher edu-

cation had a genetic scores score of 1.16 

units higher than women with low 

education (b= 1.16; 95% CI= 0.47 to 1.86; p 

= 0.001). 

There is an association between 

education and the increase in the first-year 

logit of having sex ≥ 18 years and is stated 

as statistically significant. Women who had 

higher education had a first-year logit score 

of having sex ≥ 18 years of 1.30 units higher 

than women with low education (b= 1.30; 

95% CI= 0.58 to 2.01; p<0.001). 

There is a relationship between the 

number of sexual partners and the increase 

of stress and is stated as statistically 

significant. Women who had more than 1 

sexual partner had a stressful logit score of 

1.36 units higher than women who had 

sexual partners ≥1 (b= 1.36; 95% CI= 0.12 

to 2.61; p= 0.032). 

 

DISCUSSIONS 

1. The relationship between educa-

tion and cervical cancer 

Most of the cervical cancer patients are low-

educated people. Perhaps this can be 

associated with low socioeconomic factors 

which will eventually lead to a young 

marriage and poor genital hygiene. Young 

marriage means having a greater possibility 

of getting a predisposing factor. Getting 

first coitus at a very young age can increase 

the possibility of intraepithelial neoplasia 

(Dahiya et al., 2017).  

Damayanti (2013) in her study stated 

that there was a strong relationship 

between educational level and cervical 

cancer incident, where cervical cancer is 

more likely to occur to less-educated 

women than highly-educated women. The 

level of education is related to socioeco-

nomic level, sexual activity, and hygiene. 

Low-educated women are less likely to care 

about their health especially for their 

genitals hygiene so that they will have a risk 

of cervical cancer (Aziz, 2006). 

The result of this study showed that 

high education can decrease the risk of 

cervical cancer through income, age at first 

sexual intercourse, and genital hygiene. 

This study is supported by Sari et al. 

(2016), in the study, it is stated women's 

educational level will be able to affect the 

recipients of health information. The higher 

the level of education, the more infor-
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mation and knowledge gained. Low edu-

cation causes a person to be indifferent to 

existing health programs, so they are 

unaware of the risks that will occur. This 

study is also in line with a study by Sharma 

& Pattanshetty (2017), it is stated that low-

educated women have 3.5 times higher risk 

of cervical cancer than highly educated 

women. A study by Reis et al. (2011) stated 

that high educational level reduces the risk 

of cervical cancer by 0.18 times. A study by 

Dahiya et al (2017) found about 61% of the 

illiterate subjects. The low level of edu-

cation can affect the genital hygiene and 

access to health facilities. 

High education can increase family 

income with the jobs that require skills, 

understanding and good knowledge. The 

enhancement of knowledge will change a 

person's attitude in obtaining health 

services, able to do cancer screening and 

with high income, women will be able to do 

HPV vaccination. Genital hygiene behavior 

will get better with good attitude and 

knowledge. Highly educated women will 

prefer to postpone the sexual activity 

because they are busy with their work, 

therefore, they will not get married at 

young age.  

2. The relationship between income 

and cervical cancer 

The enhancement of cervical cancer is due 

to the lack of access to prevention services, 

screening, and treatments (Kessler, 2017). 

High incomes will make a person to more 

able to pay insurance and medicines, to buy 

more nutritious food, to get a better quality 

of children care and to live in the 

environment with supporting resources. On 

the other hand, a limited economy means 

making everyday life a struggle, therefore, 

they will have little time for a healthy 

lifestyle (Braveman & Gottlieb, 2014). 

This study is in line with a study by 

Sari et al. (2016) which stated that low 

incomes increased the risk of cervical 

cancer for about 3.4 times. A study which is 

conducted in India showed that the 

research subjects in the study by Dahiya et 

al (2017) mostly came from the middle 

class followed by a lower socioeconomic 

status. Some studies (Rajarao and 

Hemanth, 2012; Rai et al., 2012) found a 

higher frequency of cervical cancer in low 

socioeconomic class. This may be due to 

limited access to health services, low 

incomes, poor nutrition, poor hygiene and 

low awareness of health issues and 

precautions. All of these factors can 

increase the susceptibility to cervical 

cancer. 

The result of this study showed that 

high income will decrease the incidents of 

cervical cancer. Women with higher income 

will be able to gain access to good quality of 

life such as health, hygiene, clean water and 

good nutrition. Women with higher income 

can easily do HPV vaccination in order to 

prevent cervical cancer. 

3. The relationship between the age 

at first sexual intercourse and 

cervical cancer. 

There was a relationship between early 

sexual intercourse and birth delivery at the 

young age. Women who give birth at the 

young age are most likely to have more 

sexual intercourse in their lifetime thus 

increasing their chances to be infected by 

Human Papilloma Virus (Ali et al., 2016; 

Makuza et al., 2015). A case study found 

that women who have their first sexual 

intercourse at <18 years old, had a higher 

chance of Cervical Squamous Cell Carci-

noma. Women who have first sexual 

intercourse at an older age may be less ex-

posed to HPV (Bassal et al., 2016; Sharma 

and Pattanshetty, 2017). 

The result of this study is supported 

by several studies which showed that 

women who had first sexual intercourse 
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under the age of 18 were at higher risk 

(almost 2 times) to get cervical cancer later 

in life than women over the age of 20. The 

first sexual intercourse is associated with 

HPV infection because a woman has been 

exposed to an infection from her partner 

(Dahiya et al., 2017). This study is in line 

with Sari et al. (2016), which stated that 

having sexual intercourse at a young age 

will lead to cervical cancer and the risk is 8 

times higher.  

Having sexual intercourse at a young 

age is associated with the transmission of 

HPV infection that can be transmitted from 

sexual partners and also frequent exposure 

to sexual intercourse in an early age. 

Genital HPV infection is associated with the 

development of cervical cancer. Based on 

the result of this study, it can be concluded 

that the age at first sexual intercourse of 

fewer than 18 years can increase the risk of 

cervical cancer. 

4. The relationship between the num-

ber of sexual partners and cervical 

cancer  

A study by Bassal et al. (2016) stated that 

Depression or Anxiety may be associated 

with other risk factors that affect HPV, such 

as smoking and having sex with several 

partners, therefore, depression or anxiety 

may be a mediator and should not be a 

symptom of immediate risk. Depressed 

women are less likely to do routine Pap 

smear tests (Vigod et al., 2001) and can 

only be diagnosed after the occurrence of 

symptoms.  

According to International Collabo-

ration of Epidemiological Studies of Cer-

vical Cancer (2006), having a sexual part-

ner of more than one person is the risk 

factor of HPV. The development of cervical 

cancer is closely related to sexual behavior. 

The risk of cervical cancer will increase 

more than 10 times for women who have 6 

or more sexual partners. Women who have 

multiple sex partners are susceptible to 

HPV and cervical cancer. This is because of 

the frequent exposure to various variants of 

the virus (Rajkumar et al., 2006).  

Men who have had multiple partners 

either before or during the marriage can 

also increase the risk of cervical cancer 

(Hammouda et al., 2005). A husband with 

a history of multiple wives is related to 

cervical cancer in a study conducted by 

Bezabih et al. (2015) which stated that 

sexual behavior of male partners can be an 

important risk factor for cervical cancer in 

wives. In addition, women who have three 

or four sexual partners are at higher risk of 

developing cervical cancer than those with 

one or no partners. 

Having more than one sexual partner 

will lead to the transmission of HPV virus 

because the transmission of genital HPV 

virus can be with sexual contact. A 

husband's sexual behavior can also be a risk 

factor for HPV virus transmission to his 

partner (wife). The number of sexual part-

ners is also associated through the percep-

tion of stress in life that can increase the 

development of cancer cells in the cervix.  

5. The relationship between body 

mass index and cervical cancer  

A literature study conducted by Benedetto 

et al. (2015) showed the mechanism of the 

relationship between obesity and cancer 

through endogenous sex hormones, insulin 

resistance and hyperinsulinemia, adipo-

kines, cytokines and chronic inflammation. 

Some studies stated that obesity is asso-

ciated with the enhancement risk of cervical 

adenocarcinoma because cervical adeno-

carcinoma is a more hormonally responsive 

cancer. Furthermore, obese women have an 

enhancement in unbound estrogen, due to 

the reduced hepatic synthesis of sex 

hormone-binding globulins (Sex Hormone 

Binding Globulin/ SHBG). 
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This study is supported by a research 

done by Sari et al. (2016) which stated that 

women with an abnormal body mass index 

have 5.6 times higher risk of cervical 

cancer. The largest population-based study 

published so far proves a simple positive 

relationship between BMI and cervical 

cancer (HR= 1.10; 99% CI= 1.03 to 1.17) 

(Bhaskaran et al., 2014). Poorolajal and 

Jenabi (2016) stated that Overweight is not 

associated with an increased risk of cervical 

cancer, but obesity has a weak association 

with an increased risk of cervical cancer. 

Body Mass Index can affect the cancer 

cells through several mechanisms such as 

endogenous hormone with increased estro-

gen that can affect the development of 

cancer cells in the cervix. Obese women 

have an unbound estrogen enhancement, 

due to the lack of hepatic synthesis of sex 

hormone-binding globulins. Obesity and 

insulin resistance cause hyperglycemia, 

which supports the selection of severe cell 

clones that use glucose for the proliferation, 

contributing to apoptotic resistance, onco-

genesis and tumor resistance to chemo-

therapy. Low adiponectin can lead to the 

severity of cervix, as well as cytokines and 

chronic inflammation that can also cause 

the severity of the cervix. 

6. The relationship between stress 

and cervical cancer  

Several studies have shown that stressors 

are associated with immune system 

dysregulation (Song et al., 2017). Natural 

Killer cell decreases in stress through the 

mechanism, especially decreases the 

lymphocyte proliferation and Natural Killer 

(NK) cell reduction. Natural Killer cell has 

an important role in immune functions, 

including defense mechanisms in virus and 

tumor cell infections.  

Stress modulates the addition of ɣ 

interferon and 2 interleukin in peripheral 

blood leukocytes. The addition of ɣ inter-

feron and 2 interleukin lead to the reduc-

tion of NK-cells, macrophages, cytokines 

(IL 12, Tumor Necrosing Factor/ TNFα, 

Interferon/ IFN β), IL 10, Tumor Growth 

Factor/ TGF β increased.  This mechanism 

causes immune suppression, and it leads to 

the development of metastasis and the 

enhancement of infection risk (Jensen et 

al., 2007). 

This study showed that stress is 

associated with the development of the 

cervical disease. According to Donghao Lu 

(2017), the Psychological pressure is 

associated with an increased risk of inva-

sive cervical cancer through the enhan-

cement of oncogenic infections, as well as 

the development of cervical cancer. Psy-

chosocial factors may lead to a chronic 

immunosuppression condition, which may 

be conducive to HPV persistent and the 

development of cervical lesions (Green et 

al., 2013). Several studies suggested that 

immunosuppression, iatrogenic or auto-

immune increase the risk of cervical cancer 

(Jensen et al., 2007).  

Increased stressful life condition, 

sexual partners, stress and uncontrolled life 

condition, lack of social support, and weak 

coping styles are associated with an 

increased risk of abnormal cervical cytology 

(Fang et al., 2008). Other sources of stress 

such as discrimination, can also affect the 

risk of continuously HPV development. 

Other factors such as optimistic attitudes 

and social support, can minimize the 

impact of stress on immune function. In 

addition, stress can lead to depression, 

which will increase the psychosocial impact 

of immune function factors (Wilkerson et 

al., 2009). 

The perception of stress on women as 

measured by the stress-perception scale 

developed by Cohen suggested that women 

with high-stress perceptions have the 

higher risk for cervical cancer. The mecha-
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nism of immunosuppression and also the 

reduction of Natural Killer cell in stress 

condition through the neuro endokrine 

mechanism. Lymphocyte proliferation and 

Natural Killer cells play an important role 

in immune function, including defense 

mechanisms in virus and tumor cell 

infections. 

7. The relationship between genital 

hygiene and cervical cancer  

The risk of CIN development in women 

who did not wash the vulva after sexual 

intercourse was 1.831 times greater than in 

women who cleaned the vulva (Wang et al., 

2017).  

This study showed that a history of 

genital infection is an increased risk of 

cervical cancer. Therefore, women are 

emphasized on personal hygiene and the 

use of barrier contraceptive methods such 

as condoms to help the primary prevention 

of sexually transmitted disease (Reis et al., 

2011). The result of this study is in line with 

Sari et al. (2016) which suggested that poor 

genital hygiene may increase the risk of 

cervical cancer by 9 times and poor genetic 

hygiene causes the development of Candida 

albicans fungus. Candida itself is an 

infection caused by Candida fungus type of 

microorganisms. Candida vagina is a com-

plex disease, if women cannot maintain 

their vaginal hygiene, then they will be in-

fected with chronic candida. Candida albi-

cans infection indicates the weakness of the 

immune system so that the body will lead to 

the growth of bacteria and the enhan-

cement of cancer cells. 

Studies which examine the repro-

ductive health and genitalia by Shaw et al 

(2016) suggest that tampon use, previous 

gynecological infections, and cervical in-

flammation are associated with an enhan-

cement risk of overall HPV infection. A 

study by Hinkula et al. (2004) showed that 

persistent HPV and Chlamydia tricho-

monas infections can lead to the develop-

ment of cervical cancer, therefore, good 

genital hygiene is needed. 

Genital hygiene is an important thing 

that must be considered by women because 

poor genitalia hygiene will lead to the risk 

of cervical cancer. Infection of women 

genitalia which is caused by fungi and 

viruses such as Candida albicans, Chla-

mydia trichomonas, and Human Papilloma 

Virus (HPV) can be prevented by main-

taining genitalia hygiene, such as the use of 

clean water, the frequency of changing the 

underwear, cleaning the vulva and also 

good sexual behavior, and it will reduce the 

risk of cervical cancer. Based on this study, 

it can be concluded that the direct effect of 

cervical cancer risk decreased with the 

enhancement of education, income, age at 

first sexual intercourse ≥18 years old, and 

genital hygiene, while the risk of cervical 

cancer increased followed by increasing 

number of sexual partner, Body Mass Index 

and stress perception. The indirect effect of 

cervical cancer risk decreases with the 

enhancement of education through income, 

genital hygiene, and the age at first sexual 

intercourse. 
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