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ABSTRACT

Background. Cervical cancer (CCa) is the second most common
cancer among women in Bangladesh. The uptake of CCa
screeningwas less than10% inareaswhere screeninghasbeen
offered, so we investigated the awareness of CCa and CCa
screening, and factors associatedwith women’s preparedness
to be screened.
Methods. A nationally representative, cross-sectional survey
ofwomen aged 30–59 yearswas conducted in 7 districts of the
7 divisions in Bangladesh, using a multistage cluster sampling
technique. Factors associated with the awareness of CCa and
screening uptake were investigated separately, using multi-
variable logistic regression.
Results. On systematic questioning, 81.3% and 48.6% of the
1,590participants,whosemeanagewas42.3 (68.0)years,had
ever heard of CCa and CCa screening, respectively. Having
heardofCCawas associatedwith living in a rural area (adjusted
odds ratio [OR]: 0.42; 95%confidence interval [CI]: 0.26–0.67),

being 40–49 years old (OR: 1.59; 95% CI: 1.15–2.0), having no
education (OR: 0.25; 95%CI: 0.16–0.38), and being obese (OR:
2.04; 95% CI: 1.23–3.36). Of the 773 women who had ever
heard of CCa screening, 86% reported that they had not been
screened because they had no symptoms and 37% did not
know screening was needed. Only 8.3% had ever been
screened. Having been screened was associated with being
40–49 years old (OR: 2.17; 95% CI: 1.19–3.94) and employed
outside the home (OR: 3.83; 95% CI: 1.65–8.9), and inversely
associated with rural dwelling (OR: 0.54; 95% CI: 0.30–0.98)
and having no education (OR: 0.29; 95% CI: 0.10–0.85).
Conclusion. Lack of awareness of CCa and of understanding of
the concept of screening are the key barriers to screening
uptake inwomenatmidlife inBangladesh.Targetededucational
health programs are needed to increase screening in Bangla-
desh with the view to reducingmortality.The Oncologist 2015;
20:1386–1392

Implications for Practice: This is the first nationwide and population-based study in Bangladesh to collect detailed information
pertaining to theawareness ofcervical cancerand cervical cancer screening, and factors associatedwithwomen’s preparedness to
undergo screening. Rather than cultural and religious barriers, lack of awareness and knowledge of cervical cancer and screening
present theprimarybarriers to screeninguptake.Theresultshighlight theurgentneed forhealtheducationprogramsthathave the
potential to increase cervical cancer awareness and screening uptake, and reduce cervical cancer mortality.

INTRODUCTION

Cervical cancer (CCa), a highly preventable disease, is the
second most common cancer in women in Bangladesh, with
approximately 54.4 million women aged 15 years and older
potentially at risk [1]. Current estimates reveal that 17,686
Bangladeshi women are diagnosed and 10,364 women in the
country die of CCa each year [2]. The annual crude incidence
rate of invasive CCa in Bangladesh is lower (15.9 per 100,000)
than the annual overall incidence rate in South Asia (17.1 per

100,000); however, it is higher than the global annual crude
incidence rate of 15.1 per 100,000 [1, 3].

To reduce the burden of this disease, Bangladesh launched
in 2004 a national, opportunistic CCa screening program of
visual inspection after application of acetic acid for women
over the age of 29 years. This is now available at 252 facilities,
from tertiary to primary care levels [4]. The screening uptake
amongwomenaged 30–59years has been low (8.6%), resulting
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in low coverage of the target population [5]. Furthermore, poor
compliancewithcolposcopy,whenindicated,hasbeenreported
[4, 5].

The Bangladesh Midlife Women’s Health Study (BMWHS)
was a population-based survey undertaken between Septem-
ber 2013andMarch2014 todeterminewomen’s awareness of
CCa and uptake of CCa screening, and to identify socioeco-
nomic, cultural, and religious barriers to screening uptake.

MATERIALS AND METHODS

Study Setting and Participants
We used a multistage cluster sampling method to obtain a
representative sample of women, aged 30–59 years, living in
each of the 7major administrative divisions that comprise the
64 administrative districts of Bangladesh. The 7 selected
districts (Barisal, Tangail, Comilla, Sathkhira, Rajshahi, Rang-
pur, and Habigonj) were randomly selected from the 32
districts offering opportunistic CCa screening, as described in
detail elsewhere [6].Thenumberofwomenrecruited ineachof
the 7 districts was determined by the distribution of the 3.24
million women of the target age group in these districts in the
2011 population and housing census, taking into account the
ratio of urban to rural women in each district [7].Within each
district, there are enumeration areas (EAs) that are the small-
est units with a defined area that include, on average, 120
households [8].

When the total sample size of 1,590 women was dis-
tributed across the rural and urban areas of the 7 districts,
the smallest number of women required in any single EA
was 36 [6]. Thus, the household selection was an unequal
probability systematic selection with 36 households per EA.
The EAs within each district were selected randomly, and
within each EA, the first household was selected at random.
Subsequent households (whether second, third, or fourth)
were selected by using systematic sampling. Only one eligible
woman was recruited from each household. If an index
woman was not found in a selected household, the adjacent
householdwas approached. In linewith themultistage cluster
design, sampling weight ensured representativeness of the
sample at all stages.The calculation details and description of
sample weight are provided in the supplemental online
Appendix.

Sample Size
The sample size calculation was based on the estimated
prevalence of CCa screening uptake (8.6%) [4], with a margin
of error of 62%, among women at midlife, resulting in a
minimum sample size of 755. This was then multiplied by the
design effect of 2, as the urban and rural EAs were considered
independently.The sample sizewas further increased by 5% to
allow for nonsampling error, particularly nonresponse error.
Thus, the final estimated sample size was 1,590 women.

Data Collection
Literacy in Bangladesh is low; thus, participation involved a
structured interview during which the interviewer completed
the study questionnaire. Interviews were conducted by
4 female university graduates who underwent a 2-week

Table 1. Characteristics of women in the Bangladesh Midlife

Women’s Health Study (n5 1,590)

Characteristic n (%)

Place of residence

Rural 1,174 (73.8)

Urban 416 (26.2)

Age (years)

30–39 653 (41.1)

40–49 591 (37.2)

50–59 346 (21.7)

Marital status

Married 1,413 (88.9)

Widowed, divorced, or separated 177 (11.1)

Years of education

Higher secondary and above 190 (12.0)

Secondary 411 (25.9)

Primary 349 (21.9)

Illiterate 640 (40.2)

Occupation

Household duties 1,498 (94.2)

Other (employed outside household) 92 (5.8)

Religion

Islam 1,467 (92.2)

Hindu 122 (7.6)

Christian 1 (0.1)

Husband’s years of education

Higher secondary and above 379 (23.8)

Secondary 460 (29.0)

Primary 288 (18.1)

Illiterate 463 (29.1)

Husband’s occupation

Servicea 496 (31.3)

Business 431 (27.2)

Agriculture 389 (24.5)

Day laborer 126 (8.0)

Other 144 (9.1)

BMI category (kg/m2) (n5 1,588)

Underweight (,17.5) 86 (5.4)

Normal weight (17.5–23) 626 (39.4)

Overweight (23.00–28) 609 (38.4)

Obese ($28.00) 267 (16.8)

Wealth quintiles

Lowest 318 (20.0)

Second 313 (19.7)

Middle 323 (20.3)

Fourth 318 (20.0)

Highest 318 (20.0)

Parity (n5 1,571)

No child 5 (0.3)

1 child 114 (7.3)

2 children 448 (28.5)

3 children 461 (29.3)

$4 children 542 (34.5)
aService includes both government and nongovernment jobs.
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intensive training program that includedmock interviews and
field practice to ensure interview consistency. A verbal expla-
nationof theobjectives, general content,andtimecommitment
involved in participation was provided, as was assurance of
confidentiality. Verbal consent was then obtained. Completed
questionnaires were reviewed daily and, if necessary, house-
holdswererevisitedthenextdaytoresolveanyambiguitiesorto
collect missing data.

The study questionnaire captured personal, sociodemo-
graphic and household characteristics, and knowledge and
awareness of CCa and CCa screening.The latter were assessed
by five questions: have you ever heard of CCa; have you or a
member of your family had cervical cancer; can you please tell
me any symptoms that would indicate awoman has CCa; have
you ever heard about women having screening to find
cervical cancer, and do you know of any methods of cervical
cancer screening? The questionnaire also included a series of
questions about potential barriers to screening. Based on the
BangladeshDemographic andHealthSurvey, eachhousehold’s
“wealth index” was derived from variables such as housing
materials, furniture and other assets, sources of water, and
sanitation [9].The questionnairewas first developed in English
and translated into Bengali. Translation accuracy was verified
by an independent bilingual translator and further verified by
back-translation. The questionnaire was finally piloted in 16
women, after which minor refinements were made.

The BMWHS was approved by the Monash University
HumanResearch Ethics Committee,Melbourne, Australia, and
theBangladeshMedical ResearchCouncil, Dhaka, Bangladesh.

Statistical Analysis
CCa awareness (ever heard of CCa) and CCa screening uptake
were considered as two outcome variables. CCa awareness
was investigated for all study participants, whereas CCa
screening uptake was investigated only for those who ever
heard of CCa screening. Univariate and multivariable logistic
regressions were used to evaluate the association between
each of the outcomes and participants’ socioeconomic and
demographic characteristics. Each household’s wealth index
was ascertained using a principal component analysis andwas
presented as wealth quintiles [9, 10]. We considered 11
variables as potential predictors for both outcomes; however,
husband’s education and wealth quintiles were excluded
from the multivariable logistic regression models because
of multicolinearity with women’s education and place of
residence, respectively. A variablewith ap value of less than or
equal to 0.05 was considered significant. The area under the
receiver operating characteristics curve (ROC) and theHosmer
and Lemeshow (H-L) p value were used to assess the model’s
discrimination and calibration performances. The first-degree
interaction effect between independent variables was also
investigated. All analyses were performed using statistical

Figure 1. Flowchart of women who had ever heard of cervical cancer and cervical cancer screening in the Bangladesh Midlife Women’s
Health Study population. p, percentage of those interviewed; †, percentage of those who had ever heard of CCa; ‡, percentage of those
who had ever heard of CCa screening.

Abbreviation: CCa, cervical cancer.
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software packages Stata version 12.0 (StataCorp, College
Station,TX, http://www.stata.com)andSPSSversion20.0 (IBM
Corp., Chicago, IL, http://www-01.ibm.com).

RESULTS

Weapproached1,700households and1,590womenagreed to
be interviewed in the study. The mean age of the participants
was 42.3 (68.0) years (Table 1). Of the 1,590 participants,
73.8% resided in rural areas. The majority (94.2%) were not
employed outside the home, 88.9% were married, and 92.2%
reported their religion as Islam. Having had no formal
education was reported by 40.2% of the women and 12.0%
had more than 10 years of education; 29.1% of the women
reported that their husband had no education, and 32.5% of
the women’s husbands worked in agriculture or as day
laborers. Findings also showed that 16.8% of participants

were obese and 5.4% were underweight, and 34.5% of the
women had 4 or more children and 0.3% were nulliparous.

Knowledge and Awareness of Cervical Cancer
and Screening
Systematic questioning revealed that 81.3%of thewomenhad
ever heard of CCa (Fig. 1). Of these, 59.8% had heard of CCa
screening. Of the 773 women who had ever heard of CCa
screening, 15.7% were able to report at least 1 method of
CCa screening, 8.3% had been screened, 2.9% reported that a
member of their family had had CCa, and 21.7% identified at
least 1 correct CCa symptom from a list of symptoms provided
(data not shown).

We recorded 11 potential predictors of CCa awareness, of
which 9 were retained in the multivariable logistic regression
model (Table 2).Womenwere less likely to haveheardof CCa if
they were living in a rural area (adjusted odds ratio [OR]: 0.42;

Table 2. Univariate and multivariable analyses of factors associated with having ever heard of cervical cancer (n5 1,590)

Variables

Ever heard of CCa Unadjusted Adjusted

Yes (n5 1,288), n (%) No (n5 302), n (%) OR (95% CI) p value OR (95% CI) p value

Place of residence

Urban 413 (92.8) 32 (7.2) 1.0 1.0

Rural 880 (76.9) 265 (23.1) 0.26 (0.18–0.38) ,.0001 0.42 (0.26–0.67) ,.0001

Age (years)

30–39 541 (82.1) 118 (17.9) 1.0 1.0

40–49 485 (84.3) 90 (15.7) 1.17 (0.87–1.6) .300 1.59 (1.15–2.0) .005

50–59 268 (75.1) 89 (24.9) 0.65 (0.48–0.89) .007 1.30 (0.89–1.90) .178

Marital status

Married 1,156 (82.0) 253 (18.0) 1.0 1.0

Widow, divorced, separated 137 (75.7) 44 (24.3) 0.67 (0.47–0.97) .035 0.97 (0.33–1.49) .903

Education

Secondary and higher 564 (92.3) 47 (7.7) 1.0 1.0

Primary 287 (83.7) 56 (16.3) 0.19 (0.14–0.27) ,.0001 0.50 (0.32–0.80) .003

No education 442 (69.5) 194 (30.5) 0.43 (0.28–0.65) ,.0001 0.25 (0.16–0.38) ,.0001

Occupation

Household duties 1,213 (81.0) 284 (19.0) 1.0 1.0

Other 80 (86.0) 13 (14.0) 1.47 (0.81–2.69) .209 1.21 (0.59–2.52) .596

Religion

Islam 1,187 (81.1) 277 (18.9) 1.0 1.0

Hindu 106 (84.1) 20 (15.9) 1.21 (0.74–1.98) .451 1.41 (0.82–2.45) .211

Husband’s occupation

Service 448 (90.1) 49 (9.9) 1.0 1.0

Business 365 (84.7) 66 (15.3) 0.60 (0.40–0.89) .011 0.93 (0.60–1.42) .744

Agriculture and other 477 (72.4) 182 (27.6) 0.42 (0.20–0.40) ,.0001 0.72 (0.49–1.06) .095

BMI category

Normal weight 469 (74.9) 157 (25.1) 1.0 1.0

Underweight 63 (75.9) 20 (24.1) 1.07 (0.63–1.84) .802 1.11 (0.65–1.91) .683

Overweight 515 (84.3) 96 (15.7) 1.79 (1.35–2.37) ,.0001 1.12 (0.83–1.52) .448

Obese 245 (91.1) 24 (8.9) 3.46 (1.19–5.48) ,.0001 2.04 (1.23–3.36) .005

Parity

#2 children 487 (86.7) 75 (13.3) 1.0 1.0

$3 children or more 786 (78.4) 217 (21.6) 0.56 (0.42–0.75) ,.0001 0.90 (0.65–1.91) .512

Abbreviations: BMI, body mass index; CCa, cervical cancer; CI, confidence interval; OR, odds ratio.
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95% confidence interval [CI]: 0.26–0.67), and had primary
(OR: 0.50; 95% CI: 0.32–0.80) or no education (OR: 0.25;
95% CI: 0.16–0.38). Women aged 40–49 years were more
likely to knowaboutCCa comparedwithwomenaged30–39
years (OR: 1.59; 95% CI: 1.15–2.0), and obese women were
more likely to be aware of CCa compared with women of
normal body mass index (OR: 2.04; 95% CI: 1.23–3.36). The
ROC and H-L p values for the model were .736 and .085,
respectively.

Barriers and Screening Uptake
Of the 709 women who had ever heard of CCa screening but
had not been screened, the reasons given for not undergoing
screening included having no symptoms (86.1%), not knowing
screening was needed (37.5%), and possible expense associ-
ated with screening (11.5%) (Table 3). Modesty issues and
religious barriers were reported by 1.9% and 0.5% of women,
respectively.

In the multivariable logistic regression model of potential
predictors of uptakeof CCa screening, being employedoutside
the home was strongly associated with screening (OR: 3.83;
95% CI: 1.65–8.92) (Table 4). Women aged 40–49 years were
more likely to have been screened than women aged 30–39
years (OR: 2.17; 95% CI: 1.19–3.94).Womenwere less likely to
have been screened if they lived in a rural area (OR: 0.54; 95%
CI: 0.30–0.98) and had no education (OR: 0.29; 95% CI:
0.10–0.85).The ROC and H-L p values for themodel were .744
and .241, respectively.

DISCUSSION

In this representative sample of Bangladeshi women aged
30–59 years, the primary barrier to CCa screening was lack of
knowledge. Although greater than 80% of women reported
they had heard of CCa, nearly 40% of these women said they
were unaware of a screening test for this condition, despite
residing in areas where opportunistic screening had been
offered. Similar findings have been reported in a recent study
in Tanzania [11]. Furthermore, greater than90%of thewomen
who said they were aware of screening did not take up
screening because they reported that either they had no
symptoms or did not know screening was needed, or both.
Contrary to our expectations, few women offered cultural or
religious beliefs as barriers to screening. Accurate knowledge
of symptomsofCCawas limited, consistentwith the findingsof
a previous qualitative study of community perceptions of CCa
andscreening inBangladesh [12].The lower level of awareness
of CCa in rural communities most likely reflects low media
exposure, poor literacy, poverty, and women not undertaking
employment outside the home. Also associated with aware-
ness of CCa were age, level of education, and obesity. That
middle-agedwomenweremore likely than youngerwomen to
have ever heard of CCa might be because of their greater
exposure tomaternal andchildhealth services implemented in
Bangladesh after the country’s independence in 1971 [13].
Studies in India have reported that prior exposure to
reproductive health services was influential in creating
awareness of CCa screening [14, 15]. In addition to older
women having had greater exposure to health services,
younger women may well have the perception that, being in
good health, they are not at risk. The association between

education and knowledge of CCa is not surprising. In our study,
obesity was associated with urban living and high socioeco-
nomic status,whichmayexplainwhyobesewomenweremore
likely to have ever heard of CCa.

Wehypothesized that cultural and religious beliefs, as well
as access to screening facilities, might be operating as barriers
to CCa screening uptake, as reported in other countries
[16–23]. To address this issue, we asked a separate question
aboutpossible reasons fornotattending forCCa screening.The
minimal influence of cultural and religious beliefs on the
decision to be screened is a positive finding because these
factors can be challenging to modify. Our most important
finding was that themajority of womenwho had heard of CCa
screening did not understand the concept of “screening” but
rather thought this should only be undertaken if symptoms
were present. The variables positively associated with CCa
screening in our study—namely, level of education, urban
living, employment outside the home, and age—are all indices
of opportunity for knowledge acquisition.The impact of age is
in agreement with studies undertaken in rural Malaysia,
Tanzania, and New Zealand [24–26].

Our data strongly support the proposal that a broad,
community-based awareness program is likely to improve CCa
screening uptake in Bangladesh [5]. But our findings also
demonstrate that the development of an awareness program
in Bangladesh must take into account both the low level of
literacy and that few women work outside their homes.
Therefore, tobeeffective, anawareness campaignwouldneed
to incorporatevisualandverbal communication, andbeable to
reach women in their immediate domestic environment. A
model piloted in Bangladesh for breast health promotion has
involved the use of smartphone technology by community
workers [27]. This model could be adapted to improve
knowledge of CCa screening, treatment, and, ultimately,
vaccination.

Table 3. Women’s reasons for not being screened for cervical

cancer (n5 709)

Barriersa,b Frequency (%)

I had no symptoms 611 (86.1)

I didn’t know screening was needed 266 (37.5)

Screening was expensive (accommodation,
treatment, medicine)

82 (11.5)

Lack of information about CCa and treatment 16 (2.2)

Undressing/embarrassing or awkward nature of
diagnosis

14 (1.9)

Lack of time for screening 13 (1.8)

I didn’t know where to go 13 (1.8)

My family didn’t allow me to go 11 (1.6)

Health-care service center was too far 4 (0.6)

Chronic disabling conditions 4 (0.6)

Religious reason 3 (0.5)

Painful instrument used for screening 3 (0.5)

Attitude of service providers 2 (0.3)

Lack of government financial support 2 (0.3)

Poor road communication and transportation 1 (0.1)
aAll barriers listed in the questionnaire are not provided here.
bMultiple responses allowed.
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Amajor strength of the BMWHS is the robust sampling of
a socioeconomically heterogeneous group of women living
in regions where CCa screening has been available for some
years. This unique data set has enabled us to explore the
impact on CCa screening of a range ofdemographic variables.
Careful questionnaire development, interviewer training,
andquality controlof interviewsensured thecredibilityof the
results. That the level of screening uptake in our study is
identical to an independent report of uptake [4] provides
strong evidence of external validity. Recall and reporting bias
with respect to some questions pertaining to awareness,
knowledge, and barriers to screening uptake might have
occurred. Although 80% of the participants in our study said
they had heard of CCa, this figuremay be an overestimate, as
many of the women had difficulty distinguishing between

CCa and cancer of other reproductive organs, or other
conditions such as genital prolapse or fistula.

CONCLUSION
Awareness of the role of screening is the key barrier to CCa
screening uptake in Bangladesh. Health education programs,
appropriately adapted to the target population, particularly
women confined to their homes and who are illiterate,
younger, and living in rural areas,have thepotential to increase
CCa screening uptake and reduce CCa mortality.
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Table 4. Univariate and multivariable analyses of factors associated with cervical cancer screening among women who had ever

heard of screening (n5 773)

Variables

CCa screening uptake Unadjusted Adjusted

Yes (n5 66), n (%) No (n5 700), n (%) OR (95% CI) p value OR (95% CI) p value

Place of residence

Urban 38 (14.1) 232 (85.9) 1.0 1.0

Rural 28 (5.6) 468 (94.4) 0.40 (0.24–0.66) ,.0001 0.54 (0.30–0.98) .045

Age (years)

30–39 24 (7.2) 309 (92.8) 1.0 1.0

40–49 34 (11.8) 253 (88.2) 1.51 (0.87–2.65) .141 2.17 (1.19–3.94) .011

50–59 8 (5.5) 138 (94.5) 0.77 (0.34–1.74) .532 1.06 (0.42–2.67) .894

Marital status

Married 63 (9.0) 636 (91.0) 1.0 1.0

Widow, divorced, separated 3 (4.5) 64 (95.5) 0.62 (0.21–1.84) .386 0.56 (0.16–2.04) .383

Education

Secondary and above 49 (12.0) 193 (88.0) 1.0 1.0

Primary 12 (7.5) 147 (92.5) 0.24 (0.10–0.57) .001 0.75 (0.36–1.59) .456

No education 5 (2.5) 360 (97.5) 0.74 (0.38–1.40) .352 0.29 (0.10–0.85) .024

Occupation

Household duties 56 (7.8) 662 (92.2) 1.0 1.0

Other 10 (20.8) 38 (79.2) 3.06 (1.44–6.53) .004 3.83 (1.65–8.92) .002

Religion

Islam 61 (8.6) 646 (91.4) 1.0 1.0

Hindu 5 (8.5) 54 (91.5) 1.30 (0.53–3.20) .572 0.97 (0.36–2.65) .960

Husband’s occupation

Service 35 (11.9) 258 (88.1) 1.0 1.0

Business 22 (9.9) 201 (90.1) 0.63 (0.35–1.14) .127 1.04 (0.57–1.90) .900

Agriculture and other 9 (3.6) 239 (96.4) 0.28 (0.14–0.59) .001 0.57 (0.24–1.33) .194

BMI category

Normal weight 15 (5.8) 244 (94.2) 1.0 1.0

Underweight 2 (7.4) 25 (92.6) 0.77 (0.12–4.96) .787 1.86 (0.38–9.10) .446

Overweight 30 (9.4) 288 (90.6) 1.29 (0.68–2.45) .434 1.22 (0.61–2.42) .576

Obese 19 (11.8) 142 (88.2) 2.10 (1.06–4.16) .034 1.42 (0.66–3.05) .367

Parity

#2 children 29 (9.3) 284 (90.7) 1.0 1.0

$3 children 36 (8.1) 407 (91.9) 0.92 (0.55–1.55) .761 1.50 (0.82–2.73) .185

Abbreviations: BMI, body mass index; CCa, cervical cancer; CI, confidence interval; OR, odds ratio.
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