Sirait et al. BMC Cancer ~ (2022) 22:1309
https://doi.org/10.1186/512885-022-10381-1 B IVI C Ca n Ce r

: : . ®
Factors associated with positive cancer s

screening for the uterine cervix and breast
in Jakarta Province, Indonesia: a cross-sectional
study

Lady Margaretha Febriany Sirait"?, Nobuyuki Hamajima', Yunosuke Suzuki', Endang Sri Wahyuningsih?,
Dwi Oktavia?, Widyastuti?, Souphalak Inthaphatha', Kimihiro Nishino' and Eiko Yamamoto'

Abstract

Background: In many middle-income countries, cancer incidence and mortality are rapidly increasing, but data for
developing a strategy of cancer control are rarely collected or analyzed. This study aimed to identify factors associated
with positive cancer screening for the uterine cervix and breast in Jakarta Province, Indonesia.

Methods: The data of 79,660 women who had visual inspection with acetic acid (VIA) and 83,043 women who had
clinical breast examination (CBE) in the Jakarta Women Cancer Screening program in 2019 were included in this study.
Socio-demographic factors, reproductive factors, lifestyle factors, family history, and the results of VIA and CBE were
used for analyses. Binary and multivariate logistic regression analyses were performed to identify factors associated
with VIA positive or CBE positive.

Results: The positive rate was 0.9% for both VIA and CBE among the screening participants. Factors associated with
VIA positive were age < 30 years old, age at menarche <11 years old, remarriage, lower educational level, having

an occupation, partner’s occupation other than being an employee, alcohol consumption, smoker, inadequate
physical activity, cancer family history, and no Pap smear history. Factors associated with CBE positive were age at
menarche < 11 years old, widowed, high education, having an occupation, no breastfeeding history, birth control his-
tory, alcohol consumption, smoker, inadequate physical activity, cancer family history, and breast tumor history.

Conclusion: Factors associated with VIA positive and CBE positive among Indonesian women were revealed. To pro-
mote female cancer prevention in Indonesia, the prevalence of screenings should be increased and education about
the risk factors should be provided to medical professionals.
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Introduction

Cancer was the second leading cause of death in the
world in 2018, but most cancer deaths occur in low-
and middle-income countries [1]. Cancer incidence and
cancer mortality are rising rapidly in middle-income
countries, and the proportion of advanced cancers
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are the major strategies for cancer control, but the data
for these strategies, such as the incidence, risk factors,
outcomes, and stages at diagnosis, are not revealed in
most middle-income countries.

In low- and middle-income countries, cervical cancer
is the leading cause of female cancer death and the inci-
dence of cervical cancer was the highest besides breast
cancer in several countries [1, 5]. Papanicolaou (Pap)
smear is the most common screening method for cervi-
cal cancer worldwide and human papillomavirus (HPV)
vaccination is the most effective preventive method [6,
7]. However, visual inspection using acetic acid (VIA) is
used in places with limited resources [8], where a Pap
smear or an HPV test are not available. A meta-analysis
including 29 studies reported that the sensitivity and
specificity of VIA for cervical intraepithelial neoplasia
(CIN) grade 2 or worse were 73.2% and 86.7%, respec-
tively [9]. For screening breast cancer, clinical breast
examination (CBE) is used instead of mammography
in developing countries [10]. CBE contributes to down-
staging of 17—-47% of breast cancers from the advanced
stage to the early stage [11]. Previous studies reported
that the sensitivity and specificity of CBE is 50-54%
and 94-98%, respectively [12-14]. VIA and CBE are
non-invasive and cheap methods and the results of
VIA and CBE can be available immediately after exami-
nations [15, 16]. Therefore, VIA and CBE are alterna-
tive screening methods in low- and middle-income
countries. In Asia, VIA is used in the cervical cancer
screening program in Bangladesh [17], Thailand [18],
India [19], and China [20] and CBE is the first choice
for breast cancer screening in low- and middle-income
countries [10, 21].

In Indonesia, a middle-income country in Southeast
Asia, the most common cancer in women is breast cancer
followed by cervical cancer [1, 22]. A screening program
using VIA and CBE was introduced in 2007 and devel-
oped into a national program in 2015 to provide cancer
screening services widely and increase cancer aware-
ness [15, 23]. There are some studies on VIA or CBE that
included women at hospitals or civil servants in Indone-
sia [23-26]. The studies reported that the VIA positive
rate was 1.4-4.7% and that the risk factors for positive
VIA were the number of marriages, parity, smoking,
and less use of hormonal contraception [23, 24]. Wahi-
din et al. reported the coverage, the positive rate, and the
suspected cancer prevalence in cervical and breast cancer
screening program in Indonesia [27]. However, to date
there has been no population-based study on risk factors
of female cancers in Indonesia. This study aimed to iden-
tify the factors associated with positive cancer screening
for the uterine cervix and breast using the data of the
national screening program in Jakarta Province in 2019.
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Methods

Study design and participants

This study is a cross-sectional study and used the
secondary data of all female citizens of Jakarta who
had VIA and/or CBE in 2019, which were taken from
the Jakarta Women Cancer Screening Database in
Jakarta Department of Health. Women who reached
menarche, had sexual intercourse, were not pregnant,
had an intact uterus, and had no history of CIN or cer-
vical cancer were eligible for VIA. Women who had
menarche, were not pregnant, and were not receiving
treatment for breast cancer could have CBE. Women
had VIA and CBE when they had no menstrual bleed-
ing. Written informed consent for VIA, CBE, and cryo-
therapy was obtained after a complete explanation in
conjunction with asking several questions related to
their conditions by a doctor using “the women cancer
early detection procedure form” (Additional file 1).
Women had VIA and/or CBE at 334 public health cent-
ers or in specific places, such as village schools or com-
munity centers, by mobile screening teams on mutually
suitable dates. Three clinics that were supported by
the University of Indonesia and the Indonesian Can-
cer Foundation also provided screenings to women. In
2019, the total female population was 5,272,489 in the
province and the number of target women (30-50 years
old) was estimated as 1,665,148. In fact, 79,660 women
had VIA, 83,043 women had CBE, and 78,934 women
underwent both VIA and CBE. The coverage of VIA
and CBE was estimated to be 5.0% and 4.8%, respec-
tively. The medical records of 9,566 women who had
VIA and 12,222 women who had CBE had missing data
regarding the 15 variables that were used in the statisti-
cal analyses and the women were excluded in this study.
Finally, we included 70,094 women who had VIA and
70,821 women who had CBE in the study (Fig. 1).

VIA

A doctor with two midwives or nurses formed a team
and conducted VIA. After applying 3—-5% acetic acid to
the cervix for a minute, the cervix was observed. The
result was positive when an acetowhite area was found
in the transformation zone, negative when no change
was observed, and suspicion of invasive cancer when a
growth or ulcerative lesion was found. When a woman
had a positive result, doctors provided cryotherapy after
obtaining written informed consent from her husband.
When the result was suspicion of invasive cancer, the
woman was referred to a hospital. The maximum number
of VIA tests per day by a team was 35 to ensure the qual-
ity of tests.
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VIA CBE
N =79,660 N = 83,043
Missing data Missing data
N =9,566 N=12,222
N =70,094 N=170,821
VIA positive VIA negative CBE positive CBE negative
n=727 n=169,367 n=>574 n=70,247
(1.0 %) (99.0 %) (0.8 %) (99.2 %)
Fig. 1 Flow diagram of participants of this study. This study included 70,094 of 79,660 women who had VIA and 70,821 of 83,043 women who had
CBE. VIA, visual inspection with acetic acid; CBE, clinical breast examination

CBE

CBE was performed by female doctors or nurses who
underwent CBE training to recognize different types of
abnormalities and warning signs in the breasts [28]. The
training was provided by the Ministry of Health or the
Jakarta Department of Health. When an abnormal breast
mass was detected or palpable, the woman was referred
to a hospital for mammography or ultrasonography.

Data collection

The data of all women who underwent VIA and/or CBE
were sent from public health centers and the three clin-
ics to the Jakarta Department of Health and saved in the
Jakarta Women Cancer Screening Database. For this
study, the results of VIA and CBE and the following 15
variables were derived from the database: age, age at
menarche, marital status, partner’s marital status, edu-
cational level, occupation, partner’s occupation, alcohol
consumption, smoking habit, daily physical activity, his-
tory of breastfeeding, birth control history, Pap smear
history, breast tumor history, and the family history of
cancer. Age was divided into four groups with 10 years
intervals. Based on a previous study that showed that
most Indonesian girls reached menarche at 12-14 years
old [29], the age of menarche was divided into three
groups: 9—-11 years, 12—14 years, and 15-17 years. Mari-
tal status was categorized into three groups: single/first
marriage, remarriage, and widowed. The educational
level was divided into three groups: low (none and ele-
mentary school), middle (junior high school and high
school), and high (bachelor and master degrees). Occu-
pation was categorized into two groups (housewife and
other), because most respondents were housewives.
Partner’s occupation was also divided into two groups

(employee and other) and others included traders, army;,
manual labor, and others. Alcohol consumption was
defined as having one drink or more per day. Regarding
smoking, smokers and passive smokers were classified
into “yes” The daily physical activity was set at 30 min per
day based on the World Health Organization recommen-
dation that adults should perform at least 150—300 min
of moderate-intensity aerobic physical activity through-
out a week for substantial health benefits [30]. Birth con-
trol history was defined as having an experience of using
contraception methods, such as an intrauterine device,
condom, pill, shot, and implant.

Statistical analysis

Data were analyzed using Statistical Package for Social
Sciences, version 27 (IBM SPSS Inc, Armonk, NY, USA).
Logistic regression analyses were performed to obtain
odds ratio (OR) and 95% confidence interval (CI). In
multivariable analyses on VIA positive and CBE positive,
the forced-entry method was used including all the 15
variables. Statistical significance was set at P <0.05. The
Hosmer-Lemeshow test was performed to assess the fit
of the logistic regression model and the results indicated
a good fit of the model for the data to identify factors
associated with VIA positive (P=0.776) and CBE posi-
tive (P=0.354).

Ethical considerations

This study was approved by the Ethics Committee
of Nagoya University Graduate School of Medicine
(approval number 2021 —0130). Written informed con-
sent was taken from each woman who had VIA and/or
CBE in the program. All methods were performed in
accordance with the relevant guidelines and regulations.
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Results

Number of tests and results in the women cancer screening
program in Jakarta, 2019

In 2019, 79,660 and 83,043 women underwent VIA tests
and CBEs, respectively (Table 1). The number of target
women of the program in Jakarta Province was 1,665,148.
Of 79,660 women, 756 women (0.9%) were positive for
VIA, including 74 women who were strongly suspected
of having invasive cervical cancer. On the other hand, 753
women (0.9%) of 83,043 women showed positive CBE
findings. Women who underwent cryotherapy accounted
for only 24.9% (n=188) of women who were positive
for VIA. Most women (99.3%) underwent tests at pub-
lic health centers or in their communities. East Jakarta
had the highest number of screening tests. Women who
underwent screenings at the clinics had the highest posi-
tive rate of both VIA (8.1%) and CBE (5.2%).

Characteristics of women who had VIA and CBE

The data of 70,094 VIA and 70,821 CBEs were analyzed
in this study. Most women were aged 40—49 years (VIA,
35.3%; CBE, 35.2%), reached menarche at 12-14 years
old (VIA, 83.6%; CBE 83.6%), and were single or married
for the first time (VIA, 93.3%; CBE, 93.3%) (Table 2). The
main educational level was the middle level (VIA, 65.4%;
CBE, 65.2%), followed by the high level (VIA, 24.6%;
CBE, 24.8%). Most women were housewives (VIA, 76.0%;
CBE, 75.9%). Regarding lifestyle factors, most women
did not consume more than one alcoholic drink per
day (VIA and CBE, 99,1%) and were not smokers (VIA,
90.5%; CBE, 90.4%). Only 25.3% (both VIA and CBE) had
daily physical activity totaling more than 30 min. Most
respondents had a history of breastfeeding (VIA, 67.7%;
CBE, 67.6%) and had used birth control methods in their
lives (VIA, 62.0%; CBE 61.7%). Only 11.2% of women
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had a Pap smear in both of the groups of VIA and CBE.
Women with a history of breast tumors and cancer in
family members were 1.1% and 1.2%, respectively.

Factors associated with VIA positive

Of the 70,094 women, 727 (1.0%) were positive for VIA.
Binary and multivariate logistic regression analyses were
performed on positive VIA (Table 3). In binary logis-
tic regression analysis, women who were 30-39 years
old and >50 years old (than <30 years old), and had a
birth control history had significantly less VIA positive
(Table 3). Reaching menarche at 9-11 years old (rather
than 15-17 years), remarriage (rather than single/first
marriage), low and middle educational level (rather than
high educational level), alcohol consumption, smoker,
inadequate daily physical activity, no history of breast-
feeding, and cancer family history were associated with
positive VIA. Multivariate analyses adjusted by all vari-
ables in Table 3 showed that factors associated with posi-
tive VIA were menarche at 9-11 years old (compared to
15-17 years), remarriage (compared to single/first mar-
riage), a low educational level (compared to a high level),
having a job, husband’s job other than employee, alcohol
consumption, smoker, inadequate physical activity, no
Pap smear history, and a cancer family history. Women
in the age groups of 30—39 years and > 50 years were sig-
nificantly less likely to be VIA positive than those in the
age group < 30 years.

Factors associated with CBE positive

Of the 70,821 women, 574 women (0.8%) were positive
for CBE. Binary logistic regression analysis showed that
menarche at 9-11 years old (rather than 15-17 years old),
widowed (rather than single/first marriage), occupation
other than a housewife, alcohol consumption, smoker,

Table 1 Number of tests and results in the women cancer screening program

Cervical cancer screening

Breast cancer screening

VIA Positive (%) Cryotherapy CBE Positive (%)

Public health centers

Central Jakarta 10,220 168 (1.6%) 92 10,478 140 (1.3%)

North Jakarta 10,114 128 (1.3%) 26 10,156 54 (0.5%)

West Jakarta 14,843 52 (0.4%) 4 15,094 80 (0.5%)

South Jakarta 10,293 61 (0.6%) 10 10,302 102 (1.0%)

East Jakarta 32,352 276 (0.9%) 45 32,490 208 (0.6%)

Thousand islands 1,331 30 (2.2%) 0 1,331 4(0.3%)
Clinics® 507 41 (8.1%) 11 3,192 165 (5.2%)
Total 79,660 756 (0.9%) 188 83,043 753 (0.9%)

VIA visual inspection with acetic acid, CBE clinical breast examination

2Three clinics supported by University of Indonesia and Indonesian Cancer Foundation
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Table 2 Characteristics of women who took VIA and CBE in the
screening program

Characteristics VIA (N=70,094) CBE (N=70,821)

N % N %

Age (years old)

<30 10,434 14.9 10,656 15.1

30-39 21,759 311 21918 309

40-49 24,755 353 24,931 352

>50 13,146 18.7 13,316 18.8
Age at menarche (years old)

9-11 3,654 52 3,691 5.2

12-14 58,589 83.6 59,217 83.6

15-17 7,851 1.2 7913 1.2
Marital status

Single 420 0.6 695 1.0

First marriage 64,989 92.7 65,358 923

Remarriage 2,864 4.1 2,909 4.1

Widowed 1,821 26 1,859 26
Partner's marital status®

First marriage 67,121 958 67,529 953

Remarriage 2,553 3.6 2,597 3.7

NA 420 0.6 695 1.0
Educational level

High 17,287 24.6 17,592 24.8

Middle 45,820 654 46,137 65.2

Low 6,987 10.0 7,092 10.0
Occupation

Housewife 53,311 76.0 53,729 759

Other 16,783 24.0 17,092 24.1
Partner’s occupation

Employee 25,826 36.8 26,047 36.8

Other 44,268 63.2 44,774 63.2
Alcohol consumption

No 69,452 99.1 70,169 99.1

Yes 642 0.9 652 0.9
Smoking®

No 63,404 90.5 64,015 90.4

Yes 6,690 9.5 6,806 9.6
Daily physical activity

No 52,387 74.7 52914 74.7

Yes 17,707 253 17,907 253
Breastfeeding history

No 22,608 323 22,957 324

Yes 47,486 67.7 47,864 67.6
Birth control history

No 26,642 380 27,118 383

Yes 43,452 62.0 43,703 61.7
Pap smear history

No 62,228 88.8 62,893 88.8

Yes 7,866 1.2 7,928 1.2
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Table 2 (continued)

Characteristics VIA (N=70,094) CBE (N=70,821)

N % N %
Breast tumor history
No 69,278 98.9 69,988 98.8
Yes 816 1.1 833 12
Cancer family history
No 69,288 98.8 69,983 98.8
Yes 806 1.2 838 1.2

VIA visual inspection with acetic acid, CBE clinical breast examination, NA not
applicable; Pap, Papanicolaou

@ Answers of single women were not applicable
b Smoking includes passive smokers

inadequate daily physical activity, birth control history,
breast tumor history, and cancer family history were
associated with positive CBE (Table 4). Women who had
a low or middle educational level (rather than the high
level) were significantly less likely to have CBE positive.
In multivariate analysis, reaching menarche at 9-11 years
old (rather than 15-17 years old), widowed (rather than
single/first marriage), occupation other than housewife,
alcohol consumption, smoker, inadequate daily physical
activity, no history of breastfeeding, birth control history,
history of breast tumor, and family history of cancer were
associated with CBE positive (Table 4). The low or middle
educational level (rather than high level) was associated
with less CBE positive.

Discussion

This study showed that both the VIA positive rate and
the CBE positive rate were 0.9% in the Jakarta Women
Cancer Screening Program in 2019. The positive rate in
this study was lower than the average rate of VIA posi-
tive (3.4%) and CBE positive (5.4%) in the whole country
from 2007 to 2018 but the positive rate varied among
provinces (VIA, 0.6—8.9%; CBE, 0-17.2%) [27]. The posi-
tive rate can be different depending on the characteris-
tics of women who had screening. There have been two
previous studies on the VIA positive rate in Jakarta.
One study included patients of the university hospital in
Jakarta from 2007 to 2011 and the positive rate was 4.7%
[23]. Another study used the data of cancer screening for
female civil servants and wives of civil servants in Jakarta,
October 2017 and the positive rate was 1.4% [26]. This
study showed that the positive rate in the population-
based screening was lower compared to that in the hospi-
tal-based or working place-based screening. Compared to
a population-based screening, more detail information of
clinical data and outcome can be collected but a positive
rate can be higher in a hospital-based screening because
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Table 3 Odds ratio and 95% confidence interval of VIA positive among 70,094 women
Variables Positive OR (95% CI) P AOR (95% ClI) P
N (%)

Age (years old)

<30 137 (1.3%) 1 (Reference) 1 (Reference)

30-39 215 (1.0%) 0.75 (0.60-0.93) 0.009 0.76 (0.61-0.95) 0.015

40-49 268 (1.1%) 0.82 (0.67-1.01) 0.065 0.83 (0.67-1.03) 0.085

>50 107 (0.8%) 0.61(0.48-0.79) <0.001 0.60 (0.46-0.79) <0.001
Age at menarche (years old)

9-11 85 (2.3%) 2.37(1.74-3.24) <0.001 2.39(1.75-3.26) <0.001

12-14 564 (0.9%) 0.97 (0.76-1.23) 0.793 0.95 (0.75-1.22) 0.709

15-17 78 (1.0%) 1 (Reference) 1 (Reference)
Marital status

Single/first marriage 658 (1.0%) 1 (Reference) 1 (Reference)

Remarriage 44 (1.5%) 1.53(1.13-2.09) 0.006 1.69 (1.15-2.40) 0.006

Widowed 25 (1.4%) 1.37(0.92-2.05) 0.125 1.20 (0.79-1.81) 0.380
Partner's marital status®

First marriage 698 (1.0%) 1 (Reference) 1 (Reference)

Remarriage 29 (1.1%) 1.10(0.76-1.60) 0616 0.72 (0.46-1.12) 0.147
Educational level

High 151 (0.9%) 1 (Reference) 1 (Reference)

Middle 487 (1.1%) 122(1.01-147) 0.034 1.22(0.99-1.49) 0.051

Low 89 (1.3%) 147 (1.12-1.91) 0.005 145 (1.14-2.02) 0.009
Occupation

Housewife 532 (1.0%) 1 (Reference) 1 (Reference)

Other 195 (1.2%) 1.16 (0.99-1.37) 0.068 1.31 (1.09-1.56) 0.003
Partner’s occupation

Employee 253 (1.0%) 1 (Reference) 1 (Reference)

Other 474 (1.1%) 1.09 (0.94-1.27) 0.251 1.20 (1.01-1.41) 0.029
Alcohol consumption

No 704 (1.0%) 1 (Reference) 1 (Reference)

Yes 23 (3.6%) 3.63(2.37-5.54) <0.001 346 (2.17-5.49) <0.001
Smoking®

No 640 (1.0%) 1 (Reference) 1 (Reference)

Yes 87 (1.3%) 1.29 (1.03-1.62) 0.026 1.29(1.01-1.65) 0.037
Daily physical activity

No 653 (1.2%) 3.01(2.36-3.83) <0.001 3.69 (2.85-4.79) <0.001

Yes 74 (0.4%) 1 (Reference) 1 (Reference)
Breastfeeding history

No 284 (1.3%) 1.35(1.16-1.57) <0.001 1.11(0.93-1.32) 0.260

Yes 443 (0.9%) 1 (Reference) 1 (Reference)
Birth control history

No 315 (1.2%) 1 (Reference) 1 (Reference)

Yes 412 (0.9%) 0.80 (0.69-0.93) 0.003 0.89(0.77-1.05) 0.178
Pap smear history

No 656 (1.0%) 1.17 (0.91-1.50) 0212 1.33(1.03-1.71) 0.028

Yes 71 (0.9%) 1 (Reference) 1 (Reference)
Breast tumor history

No 716 (1.0%) 1 (Reference) 1 (Reference)

Yes 11(1.3%) 1.30(0.71-2.39) 0.379 1.05 (0.57-1.93) 0.874
Cancer family history

No 691 (1.0%) 1 (Reference) 1 (Reference)

Yes 36 (4.5%) 464 (3.29-6.53) <0.001 6.34 (4.42-9.08) <0.001

VIA visual inspection with acetic acid, OR odds ratio, C/ confidence interval, AOR adjusted odds ratio, Pap Papanicolaou

2 Partner’s marital status of single women are included in “first marriage.”

b Smoking includes passive smokers
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Table 4 Odds ratio and 95% confidence interval of CBE positive among 70,821 women

Variables Positive OR (95% CI) P AOR (95% CI) P
N (%)

Age (years old)

<30 91 (0.8%) 1 (Reference) 1 (Reference)

30-39 192 (0.9%) 1.03 (0.79-1.32) 0.841 1.08 (0.84-1.40) 0.534

40-49 194 (0.8%) 091(0.71-1.17) 0.462 0.97 (0.75-1.25) 0.815

>50 97 (0.7%) 0.85 (0.64-1.13) 0.274 0.94 (0.69-1.26) 0.672
Age at menarche (years old)

9-11 56 (1.5%) 1.70 (1.20-2.42) 0.003 1.63(1.14-2.32) 0.008

12-14 447 (0.8%) 0.84 (0.65-1.08) 0.174 0.81 (0.63-1.05) 0.109

15-17 71 (0.9%) 1 (Reference) 1 (Reference)
Marital status

Single/first marriage 521(0.8%) 1 (Reference) 1 (Reference)

Remarriage 27 (0.9%) 1.18(0.79-1.74) 0408 1.08 (0.69-1.71) 0.719

Widowed 26 (1.4%) 1.78 (1.20-2.65) 0.004 1.51(1.01-2.29) 0.049
Partner’s marital status®

First marriage 553 (0.8%) 1 (Reference) 1 (Reference)

Remarriage 21 (0.8%) 1.00 (0.64-1.54) 0.991 0.79 (0.47-1.32) 0.374
Educational level

High 240 (1.4%) 1 (Reference) 1 (Reference)

Middle 282 (0.6%) 044 (0.37-0.53) <0.001 0.44 (0.36-0.54) <0.001

Low 52(0.7%) 0.53(0.39-0.72) <0.001 0.54 (0.39-0.74) <0.001
Occupation

Housewife 388 (0.7%) 1 (Reference) 1 (Reference)

Other 186 (1.0%) 1.51(1.27-1.80) <0.001 1.25(1.04-1.51) 0.018
Partner’s occupation

Employee 215 (0.8%) 1 (Reference) 1 (Reference)

Other 359 (1.1%) 0.97 (0.82-1.15) 0.735 1.16 (0.97-1.39) 0.106
Alcohol consumption

No 559 (0.8%) 1 (Reference) 1 (Reference)

Yes 15 (2.3%) 2.93(1.74-4.92) <0.001 1.78(1.02-3.11) 0.042
Smoking®

No 457 (0.7%) 1 (Reference) 1 (Reference)

Yes 117 (1.7%) 243(1.98-2.98) <0.001 2.39(1.92-2.98) <0.001
Daily physical activity

No 451 (0.8%) 1.24(1.02-1.52) 0.033 1.63(1.31-2.03) <0.001

Yes 123 (0.7%) 1 (Reference) 1 (Reference)
Breastfeeding history

No 184 (0.8%) 0.98(0.82-1.17) 0.853 1.26 (1.02-1.56) 0.033

Yes 390 (0.8%) 1 (Reference) 1 (Reference)
Birth control history

No 186 (0.7%) 1 (Reference) 1 (Reference)

Yes 388 (0.9%) 1.29 (1.09-1.55) 0.004 1.22(1.02-147) 0.031
Pap smear history

No 495 (0.8%) 0.79 (0.62-1.00) 0.051 0.96 (0.75-1.23) 0.736

Yes 79 (1.0%) 1 (Reference) 1 (Reference)
Breast tumor history

No 521 (0.7%) 1 (Reference) 1 (Reference)

Yes 53 (6.4%) 9.06 (6.77-12.12) <0.001 7.98 (5.84-10.91) <0.001
Cancer family history

No 530 (0.8%) 1 (Reference) 1 (Reference)

Yes 44 (5.2%) 7.26 (5.29-9.95) <0.001 4.29 (3.05-6.03) <0.001

CBE clinical breast examination, OR odds ratio, Cl confidence interval, AOR adjusted odds ratio, Pap Papanicolaou
2 Partner’s marital status of single women are included in “first marriage.”

b Smoking includes passive smokers
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a hospital has better medical resources and patients have
some symptoms. In order to make a policy for the general
population in a region or a country, results of population-
based screening are more important and needed.

The CBE positive rate in Jakarta women was lower
in this study than that in 2007-2008, which was 14.2%
among 1,179 women [25]. The reason for the lower CBE
positive rate in this study may be because this study
included more women<40 years old (46.0%) than the
previous study (18.4%). In the previous study, 14 women
(1.2%) of the 1,179 women were finally diagnosed as hav-
ing breast cancer by ultrasound and tissue sampling [25].
Of the 14 women diagnosed as having breast cancer, all
were mammography positive and 13 were CBE positive
(CBE was performed by trained nurses and midwives).
Of the women who were CBE positive, 41.3% were mam-
mography positive and 7.8% were diagnosed as having
breast cancer [25]. These results suggest that CBE by
trained nurses and midwives is useful for the screening
for breast cancer. However, a further study on the final
diagnosis of breast cancer among women with CBE posi-
tive in the population-based screening program is needed
to evaluate the effectiveness of CBE in the program.

This study showed socio-demographic and reproduc-
tive risk factors of cervical cancer and breast cancer in
Indonesia, other than lifestyle risk factors and family
cancer history. Alcohol consumption, smoker, and inade-
quate physical activity have already been reported as risk
factors of many cancers and healthy lifestyle is recom-
mended in cancer prevention strategies [7, 31]. Women
who had menarche at a young age (9-11 years) and birth
control history were associated with positive CBE. The
hormonal risk factors for breast cancer are caused by
the biological mechanisms and have a synergistic effect
with higher education, less exercise, higher body mass
index (BMI), and alcohol consumption [32, 33]. However,
the socio-demographic characteristics of a population
are different according to the economic status of coun-
tries. To prevent breast cancer, therefore, it is important
to identify the risk factors in each country, especially
low- and middle-income countries [34]. Furthermore, in
middle-income countries, patient navigation services in
cancer care are not well established at most health facili-
ties, which are needed to reduce advanced cancers, poor
access to affordable and high-quality treatment, and pre-
ventable cancer deaths [35, 36]. The data related to risk
factors of cancers are needed for education to healthcare
providers in communities in order to reduce early delays
in diagnosis as well as to support patients through their
treatment [37].

Factors associated with cervical cancer screening posi-
tive are different among Asian countries; older age, lower
educational level, lower socioeconomic status, higher
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parity in Bangladesh [17]; coitarche, years of sexual activ-
ity, low BMI, multiple partner in Thailand [38]; older age
(>40 years old), post-menopause, and smoking in rural
China [39]; and younger age (<30 years old), early mar-
riage (18—<21 years old), and early birth age in India [40].
A systematic study including 90 papers reported that fac-
tors associated with breast cancers in Asia are age, early
menarche, late menopause, nulliparity, positive family
history, excessive fat consumption, alcohol, and smok-
ing [41]. These results in previous studies are almost
consistent with the results in our study except for age.
It is reported that the peak of annual incidence of CIN I
is 20—24 years old and CIN II/III is 25-29 years old [42]
and that CIN of younger patients is more regressed com-
pared to that of older patients [43]. Therefore, younger
age may be associated with cervical cancer screening
positive when the screening method is VIA.

In this study, 11.2% of women had had a Pap smear
and they had a lower VIA positive rate than the others.
This result may suggest that women with a Pap smear
history have already had treatment for CIN or cervici-
tis. In the female cancer screening program in Indonesia,
cryotherapy is provided to women when they are found
to be positive for VIA, although their husband’s consent
is needed. One of benefits of VIA is providing the result
and cryotherapy at the same time and place as the VIA is
performed. When more women have VIA in the screen-
ing program, the VIA positive rate may decrease by pro-
viding more treatment for VIA positive women. On the
other hand, there were 1.2% of women who had breast
tumor history, which was associated with CBE positive. A
previous study conducted in 2016 showed that the prev-
alence of breast cancer screening was 18.7% in Indone-
sia and having a screening was associated with the level
of knowledge of breast cancer’s risk factors, signs, and
symptoms [44]. In this study, the estimated prevalence of
VIA and CBE was 4.8% and 5.0%, respectively. To prevent
female cancers more efficiently, the female cancer screen-
ing program is effective, but the screening prevalence
should be increased through education and public aware-
ness [37, 45].

There are some limitations to this study. First, this is
an observational study and it might have selection bias,
such as non-response bias, and information bias, such
as reporting bias and recall bias. This study could not
include some variables that have been reported as risk
factors for cervical cancer or breast cancer, such as parity,
gravidity, and BMI [7, 46, 47], because there were many
missing data on these variables. Data were manually
entered into the forms for the women cancer program
database. Therefore, error reporting could easily occur.
The results of this study may change when these variables
are included in the analyses or the data are collected or
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entered correctly. Second, the results of further examina-
tions and the final diagnoses in women who were positive
for VIA and CBE were not available in this study. To eval-
uate the effectiveness of VIA and CBE in the screening
program, this information is needed. A system for follow-
ing positive cases in the screening program needs to be
established. Third, the findings may not be representative
of Indonesia’s entire population, because this study was
conducted only in the Jakarta Province.

Conclusion

The positive rate was 0.9% for both VIA and CBE among
the screening participants in Jakarta Province. Other
than lifestyle factors and cancer family history, socio-
demographic and reproductive factors that were associ-
ated with VIA positive and CBE positive were identified.
To promote cancer prevention and the early detection of
female cancer in Indonesia, the prevalence of screenings
should be increased and education concerning risk fac-
tors should be provided to medical professionals.
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