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ABSTRACT

Background: Cervical cancer is a major global public health concern, with 85% of cases
occurring in low- and middle-income countries. In South Africa, it is the second most common
cancer amongst women. Screening and treatment of cervical cancer precursor lesions is
associated with a lower incidence and mortality. This research determines the associations
between women’s beliefs about cervical cancer and screening and the uptake of Papanicolaou

(Pap) smears in Johannesburg, where cervical screening uptake is suboptimal.

Methods: This cross-sectional analytical study applied a validated measurement scale based
on the Health Belief Model (HBM), to describe health beliefs regarding cervical cancer and
screening uptake using an interviewer-administered questionnaire among 280 women aged 30
years and older attending Johannesburg primary healthcare facilities in 2017. Logistic
regression models with robust estimation of variance were fitted to identify health beliefs
associated with ever having had a Pap smear (screening uptake), while controlling for potential

confounders.

Results: Of the 280 women, 177 (63.2%) had ever been screened, 180 (64.3%) were never
married, 199 (71.1%) attained secondary education and 133 (47.5%) were employed full time.
The multivariable logistic regression showed that the health beliefs associated with Pap smear
uptake were perceived severity and perceived barriers. Women of older age (AOR=1.6 for a 5-
year increase in age; Cl: 1.3-1.9, P<0.001), with higher knowledge scores (AOR=2.5 for a 5-
point increase in knowledge score; 95% CI:1.0-6.3 ;P=0.051 ), with lower perceived barriers
scores (AOR =0.4 for a 5-point increase in barriers score; 95% CI:0.3-0.5; P<0.001) and higher
perceived severity scores (AOR=1.3 for a 5-point increase in severity score; 95% CI:1.0-1.6;
P=0.017) were more likely to have had a Pap smear.

Conclusions: This study shows that women who take up screening are older, knowledgeable
regarding cervical cancer and screening, less likely to perceive screening barriers, and more
likely to perceive cervical cancer as a severe disease. This highlights that for public health
interventions to increase screening uptake, the focus should include tailored behaviour change
communication strategies that addresses women’s beliefs regarding screening barriers and

emphasize the severity of cervical cancer.

Keywords: Cervical cancer screening, cervical cancer, Pap smear uptake, Beliefs, Perceptions,
South Africa



BACKGROUND

Cervical cancer is a major public health concern globally and a significant cause of mortality
and morbidity in women (1). It is the 4th most common cancer amongst women globally, with
an estimated 311,000 deaths and 570,000 new cases reported worldwide in 2018, with about

85% of these cases occurring in low- to middle-income countries (LMICs) (1).

Cervical cancer is preventable by early detection through screening, early diagnosis and
effective treatment of precancerous lesions (2). At a population level, prevention through
screening is realised only if high screening coverage is achieved, which means a high
proportion of eligible women receiving the available screening tests (2). The World Health
Organization (WHO) has identified high cervical screening coverage as the most important
measure in achieving reductions in incidence and mortality (3). Screening coverage of eligible
women is an average of 19% in low- to middle-income countries (LMICs), and 63% in high
income countries (HICs) (4). The successful reductions in mortality and morbidity noted in
HICs are mainly attributed to an increased uptake of Papanicolaou (Pap) smears, due to greater

access to healthcare and high level of awareness of screening among women (2).

In South Africa, cervical cancer is ranked the second most common cancer amongst women
(1). Approximately 12,983 new cases and 5,595 deaths were reported in 2018 (1). The South
African National Department of Health (NDoH) implemented a national screening policy in
2000 which states that every woman should have three free Pap smears in her lifetime, done at
10 year intervals from the age of 30 (5). In view of research evidence that cervical cancer
incidence rates are significantly higher in HIV infected than HIV negative women (6), and
availability of new screening technologies, the national policy was revised in 2017 to include

earlier screening (at the time of HIV diagnosis) and a shorter screening interval (three yearly)



for HIV positive women, as well as recommendation for using screening tests other than Pap
smears — including the HPV DNA test (7). In South Africa, where screening tests (Pap smears)
are available in the public sector, the cervical screening coverage is reportedly lower than
expected targets (8). At inception of the policy in 2000, the target was to screen at least 70%
of women in the target age group, nationally, within 10 years of initiating the programme (5),

however by 2010, only 52.2% of eligible women had been screened (9).

Cervical screening coverage

The literature identifies many factors associated with poor coverage of cervical screening,
categorised as healthcare provider, health system and personal factors (9). Health system
factors contributing to low screening coverage in LMICs include low investment in screening
mainly due to competing healthcare priorities, weak health systems, insufficient financial
resources, and limited number of health providers (3). In South Africa, health system and health
provider factors include: lack of leadership and good stewardship of the health system, poor
monitoring and evaluation, competing health priorities, poor accessibility and quality of
screening services, insufficient human and material resources to perform Pap smears (9-12),
poor health provider’s knowledge of, and negative attitudes regarding cervical screening policy

requirements (12, 13).

Personal factors refer to issues such as knowledge, beliefs, and attitudes, which may impact on
women’s uptake of available health services. Research available in South Africa on personal
factors mostly explores women’s knowledge and attitudes (14-16). For example, in rural South
Africa, Hoque et al (16) showed that low uptake of screening is associated with low level of
knowledge of risk factors and prevention of cervical cancer. Qualitative studies conducted in

SA (17, 18) highlight that women hold beliefs such as fear of cancer and misconceptions that



Pap smears are associated with “cleaning of the womb” that may influence their decisions to
use Pap smear services. However, there is a dearth of research exploring the influence of
personal factors such as women’s health beliefs on cervical screening uptake in South Africa.
Such research is useful to inform demand generation strategies to promote appropriate health

seeking behaviour amongst eligible women.

Health Belief Model
The Health Belief Model (HBM) is one of the most widely utilized and oldest models, wherein

theory from behavioural sciences is applied to understand health problems (19). It is “a
psychological health behaviour change model suggesting that people’s beliefs, perceptions and
attitudes about a disease determines their willingness to use preventative interventions such as
screening for disease” (20) (p25). This model was introduced in the 1950s initially by
Hochbaum et al, and consisted of four main constructs: perceived susceptibility, barriers,
severity and benefits (21-23). The HBM describes an individual’s beliefs regarding the
likelihood of experiencing a condition or disease that could adversely affect their health
(perceived susceptibility) (24); an individual’s interpretation of the degree of severity of a
disease (perceived severity) (24), one’s beliefs that using the prevention service will benefit
the individual, e.g. by preventing disease (perceived benefit) (22, 23); and factors perceived to
hinder one’s adoption of healthy behaviours, for example, cost or convenience of the service
(perceived barriers) (22, 23). Two other constructs were added later to the HBM (22, 23) - cues
to action (a cue or trigger that prompts one’s engagement in health-promoting behaviours (25),
for example, information from health care providers, the media, or close others) and self-
efficacy (perceived confidence in one’s capability to adopt behaviour that leads to desired

favourable outcome) (22, 23, 26).



The HBM is however a cognitive based model that attempts to predict health-related
behaviours by accounting for individual differences in beliefs and attitudes, and so does not
account for other factors that may influence health behaviours. For example, in South Africa
contextual factors such as a high HIV/AIDS prevalence and stigma as well as gender norms
wherein men control women’s decisions about using health services do influence women’s
choice to use screening services (18). However, the HBM is a universally recognized
theoretical framework of health behaviour and a useful tool for exploring beliefs and

perceptions associated with uptake of health services.

Measurement scales based on the HBM have been used to understand various health-seeking
behaviours. For example, Champion developed HBM instruments to explore breast cancer
screening uptake (22, 27, 28). Champion’s Health Belief Model (CHBM) and Champion’s
Self-efficacy (CSE) scales have been translated, adapted and found to be reliable and valid for
use in various cultures and settings (29-33), and have been adapted and used, though not
validated, in the Africa context in countries such as Botswana and South Africa (34, 35). The
CHBM scale measures all HBM constructs, except self-efficacy, which is measured by the
CSE. The CHBM scale has been validated for cervical cancer screening in a study in Turkey,
with Cronbach alpha coefficients ranging from 0.62 to 0.86 (24), and the CSE scale was
validated in a study in Mexico with a Cronbach alpha coefficient of 0.95 (34). Few studies have
explored the association between HBM constructs and the uptake of cancer screening using the

CHBM and CSE scales (24, 28, 33, 36-38).

This study applies the HBM to describe the beliefs regarding cervical cancer and screening
amongst women attending primary healthcare clinics in the Johannesburg district, South
Africa, and determine the associations between their beliefs and uptake of Pap smears. The
study was guided by the hypothesis that health beliefs regarding Pap smears differed between

women who had ever had a Pap smear (uptake) and those who had not.
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METHODS

Study design and setting

This cross-sectional study with an analytical component was conducted in Johannesburg, one
of the wealthiest districts in South Africa (39). The Johannesburg district is divided into seven
health sub-districts named from A to G. Within sub-districts, the public sector health facilities
at primary healthcare level include clinics, community healthcare centres (CHCs) and district
hospitals. Clinics and CHCs are administered by either local or provincial government health
authorities. Free cervical screening services are provided in public sector primary healthcare
facilities for HIV positive women of any age at diagnosis and HIV negative women from age
30. The cervical screening coverage for health districts in South Africa is measured by the
number of cervical smears taken in women 30 years and older as a proportion of the female
population 30 years and older factored for one smear every 10 years (40). In this district (study
site) it was 47,4% during 2016 to 2017 (8, 40) significantly lower than the district (55%),

provincial (55%) and national (62%) targets.

Sample size and power considerations

The sample size, calculated using STATA statistical software version 13.0 (41), was 280
women. The effect of clustering of women within clinics, was taken into account. Statistically
this effect can be summarised by the design effect or deff. We assumed a moderate clustering
effect, with a deff of 1.5, in which case our effective sample size was 190. The proportion of
women who have ever had a Pap smear in their lifetime was then estimated with a precision of
+ 7.3%. We powered the study to detect an absolute difference of 20% in the proportion of

women who have had a Pap smear, between those with a high HBM score and those with a low



HBM score. We conceptualised a high HBM score as above the median and a low HBM score
as below the median score. Assuming that among those with a high HBM score, 50% of women
have had a Pap smear (using the district cervical screening coverage) compared to 30% among
those with a low HBM score, then the study had over 80% power to detect this difference as
statistically significant at the 5% level. In the analysis we used the actual score for each woman
on each HBM construct rather than a dichotomised (high/low) variable, thus the study had a

greater power to detect an association between the HBM scores and having had a Pap smear.

Sampling procedure

A two-stage sampling procedure was used. At the first stage, in each sub-district two clinics
were randomly selected by sampling with probability proportional to clinic size. We used, the
clinic weekly headcount (number of adult attendees presenting to the clinic for any services)
as ameasure of clinic size. Only clinics were eligible, to ensure the selection of the same facility
type, since not all sub-districts have a CHC or district hospital. In the second stage of sampling
we selected 20 participants from each of the 14 sampled clinics. This was done by
systematically sampling the first participant from a random starting point in the queue, and the
4th eligible woman was approached until the required sample of 20 women was reached. The
study had a 100% response rate. Within each sampled clinic, eligible participants were women
aged 30 or older, attending the clinic on the day of the study for any health service (including
Pap smear) in 2017. The age restriction was consistent with the target age group for screening
as stated in the national cervical cancer prevention and control policy (7). Women with the

history of cervical cancer were not excluded from participating in the study.



Data collection and variables

Following a pilot study, data were collected from June to August 2017, using an interviewer-

administered structured questionnaire (Appendix 3).

The questionnaire was in English and the interviewer translated it to Isizulu or Sesotho during
the interview where the responded could not understand English. Participant responses were
captured directly onto REDCap software (42) during the interview. Participant data were
collected in each clinic, returning every day until the required number of participants had been
interviewed, before moving to the next clinic. The questionnaire measured the six HBM
constructs (explanatory variables) from question 13 to 18, and the outcome variable, a binary
variable recording whether (yes = 1) or not (no = 0) the respondent had ever had a Pap smear
(question 8). The HBM constructs were measured using the adapted and modified CHBM and
CSE scales (24, 33). Items in each construct were measured using five-point Likert scales

ranging from strongly disagree (1 point) to strongly agree (5 points) (Figure 1, Appendix 3).

The HBM refers to modifying factors including age, socio-economic status and general
knowledge about cervical cancer and screening (25). Questions on age, marital status,
employment status, highest level of education attained were therefore included in our
questionnaire (question 1 to 5) as were questions on level of knowledge about screening and
cervical cancer (question 6 to 12) . The latter were adapted and modified from an existing
validated tool which measures knowledge of screening and cervical cancer (43), however this

tool has not been validated in the African context. During the interview, following the



knowledge questions, the researcher explained the concepts of cervical cancer and Pap smear

before continuing with the HBM construct section of the questionnaire.

Data management and analysis

The data were captured in REDCap database and analysed in STATA release 13.0 (41) for
analysis. All analyses took the clustering of women within clinics and sub-district strata into
account, using the survey data analysis commands in Stata. Within each scale (six HBM and
one knowledge scale), item scores were summed to create six HBM and one knowledge score.
The knowledge score was calculated as the sum of knowledge regarding cervical cancer
(question 6, 9 and 10) and knowledge regarding Pap smears (question 7, 11 and 12).
Continuous variables (age, knowledge score and HBM construct scores) were summarised with
means and 95% confidence intervals and categorical variables were described with proportions.
The student t-test was used to assess for significant differences in mean HBM score, age and
knowledge scores between women who had a pap smear and those who had not Unadjusted
(univariable) models were fitted with “ever had a pap smear” as the outcome variable and each
of the explanatory variables in turn while adjusting for age. Thereafter a multivariable model
was fitted with “ever had a pap smear” as the outcome variable, significant variables from the
univariable analysis and all explanatory variables considered (all six HB M constructs, age
and knowledge). Explanatory variables were sequentially removed from the model using a
backward elimination algorithm if they were not significant at the 5% level. Significant
variables (age, barriers score, severity score and knowledge score) were scaled up to an
arbitrary 5-point increase in the scores and age, as we considered 5-points to be meaningful for

ease of interpretation. Interactions were investigated one by one between the HBM constructs
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in the model and the modifying factors that remained in the model, and age was the only proven

confounder.

RESULTS

As shown in Table 1, of the 280 women in the study, 177 (63.2%) had ever had at least one
Pap smear in their lifetime, 180 (64.3%) were never married and 199 (71.1%) attained a
secondary education. The mean age of participants was 40.4 [39.3-41.4]. Compared to women
who had never been screened, those who had ever had a Pap smear had a higher mean age (43.1
[41.8-44.4] vs 35.7 [33.7-37.7]), higher mean knowledge score (13.9 [13.6-14.3] vs 12.5 [11.7-
13.3]) and were more likely to be employed full time (96 (54.24%) vs 37 (35.9%)). These
cervical cancer knowledge questions include knowing what cervical cancer is, its risk factors,
sign and symptoms and treatment. The Pap smear knowledge questions include knowing what
Pap smear is, how it is performed, whether they know the existing South African screening
policy and the recommended age to start cervical screening test. Of the 280 women, 111
(42.1%) gave a correct response on what cervical cancer is (question 6.1) and 173 (61.8%)
gave a correct response on what Pap smear is (question 7.1). Majority of women who had ever
had a Pap smear had correct knowledge regarding Pap smears (135 (76.3%) vs 38 (36.9%)) but
incorrect knowledge regarding cervical cancer (101 (57.1%) vs 61 (59.2%)). There were no
differences observed between the two groups with regards to marital status and education level

(Table 1).

oooooooooooooooooooooooooooooooooooooooooooooooooooooo

------------------------------------------------------
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Table 2 shows that women who had ever had a Pap smear had lower mean HBM scores with
non-overlapping 95% confidence interval compared to those who had never had a Pap smear
for perceived barriers (19.6 [18.5-20.7]; vs 25.9 [23.9-28.1]). The high-scoring perceived
barriers include fear of negative results, socio-cultural reasons such as being ashamed to open
legs and show private parts, expectations of female health providers performing the test not
being met and perceptions such as the test being painful and taking long to perform. However,
the two groups of women had relatively similar mean HBM scores for perceived susceptibility
(10.5 [9.3-11.6] vs 11.1 [9.7-12.5]), perceived severity (23 [20.7-25.3] vs 21.8 [19.9-23.8]),
perceived benefits (41.7 [41.2-42.3] vs 41.3 [39.9-42.6]), cues to action (8.4 [7.5-9.3] vs 7.5

[6.4-8.7]) and self- efficacy (49.4 [49.0-49.8] vs 48.2 [46.8-49.6]).

The univariable analysis found that knowledge score, perceived barriers score, age and

perceived self-efficacy score were associated with uptake of Pap smears (Table 3).

When controlling for the modifying variables which were statistically significant at the 5%
level, the multivariable logistic regression showed that independent factors associated with Pap
smear uptake were age, perceived severity score and perceived barriers score, while knowledge

score was marginally significant. Women with higher knowledge scores (AOR=2.5 for a 5-

12



point increase in knowledge score; 95% C1:1.0-6.3 ;P=0.051), older age (AOR=1.6 for a 5-year
increase in age; 95% CI: 1.3-1.9; P<0.001), lower perceived barriers scores (AOR =0.4 for a
5-point increase in barriers score; 95% CI:0.3-0.5; P<0.001) and higher perceived severity
scores (AOR=1.3 for a 5-point increase in severity score; 95% CI:1.0-1.6; P=0.017) were more
likely to have had a Pap smear (see Table 3). Interactions between barrier, knowledge, severity

scores and age were investigated but none were significant at the 5% level.

DISCUSSION

This study used the HBM to describe an association between women’s beliefs and perceptions
regarding cervical cancer and screening and uptake of Pap smears in Johannesburg. A
significant association was shown between uptake of Pap smear and perceived severity and
perceived barriers scores, independent of other HBM scores and modifying variables. The
higher the perceived barriers and perceived severity score, the higher the likelihood of having
had a Pap smear. Other HBM constructs (perceived susceptibility, cues to action, benefits and

self-efficacy) had no significant association with Pap smear uptake.

Our study shows that women who perceive barriers in accessing Pap smear tests were less
likely to have had a Pap smear than those who did not perceive barriers to screening. This
finding reveals women’s negative perceptions of the test and the health services as well as
socio-cultural beliefs regarding women’s bodies that influence screening uptake. It was beyond
the scope of this study to explore these socio-cultural barriers, but further qualitative studies

are recommended to explore these barriers in Johannesburg.

The findings of this study are consistent with a study conducted amongst university students in

South Africa which showed perceived barriers to cervical screening include fear of a bad result,

13



partner resisting cervical screening, the test is too painful, cost barriers and lack of information
about the disease (44). Perceived barriers highlighted in other studies include concerns about
pain and embarrassment of screening, long distance to screening services, preference regarding
the sex of health provider, providers’ negative attitudes, fear of cancer, linguistic barriers, and
embarrassment that is culturally based (36, 45, 46). A study conducted in Mexico showed that
factors increasing uptake of screening include community outreach programs by Hispanic lay
health workers, materials printed in Spanish and use of culturally-sensitive media (46). The
findings on perceived barriers highlighted in our study suggest the need for public health
interventions that include tailored behaviour change communication strategies which are
sensitive to socio-cultural beliefs and aim to clear misconceptions about the screening test, as
well as health providers changing how they provide care to meet women’s expectations.
Women are more likely to uptake Pap smears if they perceive the cost and barriers to such

behaviour to be reasonable (44).

Our study shows that women who perceived cervical cancer to be a severe disease were more
likely to have had a Pap smear. Women who agreed that cervical cancer is a terminal illness
they are scared of, admitted the thought of cervical cancer scares them, were afraid of
developing and living with cervical cancer, and believed death from cervical cancer is not rare,
were more likely to have had a Pap smear than those who scored lower on these beliefs. This
finding is consistent with a study conducted in Botswana (45), with a significant number of
women strongly agreeing that cervical cancer is as severe as other cancers, makes a woman’s
life difficult, and causes infertility (45). Findings from our study suggest that increasing
screening uptake requires public health interventions that focus on changing women’s
perceptions regarding the severity of cervical cancer. As the HBM postulates, the likelihood of
a person engaging in a health-seeking behaviour is based on their own understanding of the

degree of severity of a disease (21).
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Our study showed that having a higher level of knowledge regarding cervical cancer and
screening increases the likelihood of having had a Pap smear. Lack of knowledge about cervical
cancer and screening has been shown to hinder the uptake of screening programmes in South
Africa (47). Low knowledge and awareness of cervical cancer signs and symptoms, causes,
risk factors, prevention and treatment options as well as low knowledge on screening have been
reported in studies conducted in South Africa (44, 48). Our findings suggest there is a need to
identify appropriate interventions that enable women in Johannesburg to internalise the belief
that cervical cancer is a severe condition. A study conducted in urban areas of Lagos (49) shows
that a community-based educational campaign disseminating language-appropriate and
culturally sensitive educational information can reach high risk women and increase their
knowledge of cervical cancer and screening. This study however did not assess change in
screening behaviour. Research evidence from other settings indicates various educational
interventions that are effective at increasing awareness and screening uptake, including home-
based provision of educational information one-on-one by lay health workers (49) and media-
based messaging combined with community outreach by lay health providers (50). A 2018
systematic review identified various health education methods effective at changing women’s
cervical screening behaviour (including pamphlets, mailed messages, group discussions,
amongst others) (51). This review however did not include studies assessing the effectiveness
of population-based health education programmes, and did not find any studies in Sub-Saharan

Africa (51).

Social and behaviour change communication edutainment interventions such as ‘Soul City’ in
South Africa, a successful mass media intervention that utilises radio, photo-comics and
television dramas, has been extensively evaluated and shown to facilitate supportive change or
maintain safe sexual behavioural practices (52-54). Such behaviour change interventions

require high levels of exposure to reach high numbers of at risk women. Research conducted
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in a South African peri-urban community that evaluated the effectiveness of two media
interventions (radio-drama and photo-comic) in increasing cervical screening uptake, found
that only the radio-drama was effective; and its effectiveness was limited by low levels of
exposure (55). This implies that health authorities implementing mass media interventions to
increase uptake of cervical screening must concentrate on achieving high levels of exposure to
the health messages. Research in South Africa evaluating methods for successfully changing
women’s health beliefs and cervical cancer screening behaviors are lacking but needed to

inform the design and content of behavior change strategies relevant for this context.

As far as the authors are aware, this is the only study describing women’s beliefs regarding
cervical cancer and Pap smears using the HBM in Johannesburg district where cervical
screening coverage is low. Our research identifies health beliefs that are potential targets for
interventions to improve screening uptake amongst women over 30 years of age in the
district. There are however some limitations related to our study. The participants were
women attending clinics; hence it is difficult to generalize the findings to women in the
community who are not attending clinics, and women attending health services at other levels
of care in the district such as community health centres and district hospitals. The cross-
sectional study design means that temporality cannot be determined (whether women’s
beliefs and perceptions preceded the uptake of screening). The study did not collect medical
history data and did not exclude women with history of cervical cancer, this is a potential
selection bias as women with cervical cancer might have different perceptions regarding
cervical cancer and screening, as compared to women who have no history of cervical cancer.
The questionnaire used in this research was interviewer-administered, which could have
resulted in socially desirable responses considering the interviewer’s presence (information

bias), however, a self-administered questionnaire could have resulted in incomplete responses
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and might have been difficult for respondents who are unable to read or write in English to

complete.

The scales (CHBM, CSE) and cervical cancer awareness tool adapted to compile the
questionnaire for this study have been widely utilized and though validated in various
settings, have not been validated in the African context. This may have an impact on the
interpretation of the results in the context of South Africa. The questionnaire was written in
English and where necessary questions were translated on the spot, which could have led to
measurement error — inconsistent interviewer interpretations of responses given in other local
languages. Finally, a question on HIV status was not included in the questionnaire as this is
not addressed in the existing HBM scales. In the context of South Africa where there is a high
HIV prevalence, this omission could have resulted in a potential selection bias as HIV
positive women are screened more regularly and earlier than age 30. However, including HIV
status and medical history (history of cervical cancer) in the questionnaire could have

resulted in participants not being willing to participate.

CONCLUSION

Cervical cancer remains a significant cause of mortality among women in South Africa, yet it
is preventable through screening. Our study has shown that independent factors that were
associated with whether or not a woman had had a Pap smear were two HBM constructs
(perceived severity of cervical cancer and perceived barriers to cervical screening), as well as
age and knowledge regarding cervical cancer and screening. The findings of this study imply
that to increase the screening uptake in Johannesburg district, health authorities should

implement tailored behaviour change communication strategies that: target women below age
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forty; include messages that are sensitive to socio-cultural beliefs, emphasize the severity of
cervical cancer, aim to clear misconceptions about the screening test; and enable health
providers changing how they provide care to meet women’s expectations. Further qualitative
studies are recommended to explore barriers to cervical cancer screening amongst women in

Johannesburg.
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Pap smear Papanicolaou smear

PHC Primary Health Care

SA South Africa

VIA Visual inspection with acetic acid
WHO World Health Organization

18



DECLARATIONS

Ethics approval and consent to participate
This research was approved by the University of Witwatersrand Human Research Ethics
Committee (Medical), clearance certificate number: M170243 and the Johannesburg District

Heath Research Committee prior to conducting the study.

Consent for publication

Not applicable

Availability of data and materials
The Stata dataset used and analysed during the study are available from the corresponding

author on reasonable request.

Competing interests

The authors declare that they have no competing interests.

Funding
Funding for data collection during the study was from the University of Witwatersrand School
of Public Health seed funding and Faculty of Health Sciences Research Committee (FRC)

individual research grant.

Authors’ contributions

MCM collected primary data, performed the analysis and wrote the manuscript. MK supported
the research from conception, contributed by revising the manuscript, and supervised the
research process. JL contributed to methodology, results, data analysis and edited the

manuscript. All authors read and approved the final manuscript.

19



Acknowledgements

We gratefully acknowledge the participation and valuable contributions made by all study
participants and the Johannesburg Metropolitan Health District. We would also like to
acknowledge the funding support from the Wits school of Public Health and the Wits Faculty
of Health Science Research Committee. Lastly, acknowledging the hard work of all co-

authors.

20



REFERENCES

1. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: a
cancer journal for clinicians. 2018;68(6):394-424.

2. World Health Organization. Comprehensive Cervical Cancer Control: A guide to essential
practice. Second ed2014.

3. World Health Organization. WHO guidance note: comprehensice cervical cancer prevention
and control: a healthier future for girls and women. 2013.

4, Gakidou E, Nordhagen S, Obermeyer Z. Coverage of cervical cancer screening in 57
countries: low average levels and large inequalities. PLoS medicine. 2008;5(6):e132.

5. Department of Health. South Africa: National Guidelines for Cervical Cancer and Screening
Programme. 2000.

6. Chibwesha C, Goeieman B, Levin S, Mulongo M, Faesen M, Swarts A, et al. Estimating the

burden of cervical disease among HIV-infected women accessing screening services in South Africa:
A model-based analysis. South African Medical Journal. 2018;108(3):235-239.

7. National Department of Health. Cervical Cancer Prevention and Control Policy. In: Health,
editor. South Africa2017.

8. Massyn N, Day C, Peer N, Padarath A, Barron P, English R. District Health Barometer
2013/2014. Durban: Health Systems Trust. 2014.

9. Akinyemiju TF, McDonald JA, Lantz PM. Health care access dimensions and cervical cancer
screening in South Africa: analysis of the world health survey. BMC public health. 2015;15(1):1.

10. Kawonga M, Fonn S. Achieving effective cervical screening coverage in South African through

human resources and health system development. . Reproductive Health Matters. 2008;16(32):32-
40.

11. Sibiya N. Challenges to cervical cancer in the developing countries: South African context.
INTECH Open Access Publisher 2012.

12. Moodley J, Kawonga M, Bradley J, Hoffman M. Challenges in implementing a cervical
screening program in South Africa. Cancer Detection and Prevention. 2006;30(4):361-368.

13. Smith N, Moodley J, Hoffman M. Challenges to cervical cancer screening in the Western
Cape Province. South African Medical Journal. 2003;93(1):32-35.

14. Francis S, Nelson J, Liverpool J, Soogun S, Mofammere N, Thorpe RJ. Examining attitudes and

knowledge about HPV and cervical cancer risk among female clinic attendees in Johannesburg, South
Africa. Vaccine. 2010;28(50):8026-8032.

15. Hoque M, Hoque E. Knowledge of and attitude towards cervical cancer among female
univeristy students in South Africa. . Southern African Journal of Epidemiology and Infection.
2009;24(1):12-14.

16. Hoque M, Hoque E, Kader S. Evaluation of cervical cancer screening program at a rural
community of South Africa. 2008.
17. Wood K, Jewkes R, Abrahams N. Cleaning the womb: constructions of cervical screening and

womb cancer among rural black women in South Africa. Social Science & Medicine. 1997;45(2):283-
294,

18. De Abreu C, Horsfall H, Learmonth D. Adherence barriers and facilitators for cervical
screening amongst currently disadvantaged women in the greater Cape Town region of South Africa:
original research. African Journal of Primary Health Care and Family Medicine. 2013;5(1):1-10.

19. Glanz K, Rimer BK, Viswanath K. Health behavior and health education: theory, research, and
practice: John Wiley & Sons; 2008.
20. Becker MH, Rosenstock IM. Social-psychological research on determinants of preventive

health behavior. Behavioral Sciences and Preventive Medicine. 1974(4):25-35.

21



21. Hochbaum GM. Public participation in medical screening programs: A socio-psychological
study: US Department of Health, Education, and Welfare, Public Health Service, Bureau of State
Services, Division of Special Health Services, Tuberculosis Program; 1958.

22. Champion VL. Revised susceptibility, benefits, and barriers scale for mammography
screening. Research in nursing and health. 1999;22(4):341-348.

23. Go6zlim S, Aydin I. Validation evidence for Turkish adaptation of Champion's health belief
model scales Cancer nursing. 2004;27(6):491-498.

24, Guvenc G, Akyuz A, Acikel CH. Health belief model scale for cervical cancer and pap smear
test: Psychometric testing. Journal of advanced nursing. 2011;67(2):428-237.

25. Rosenstock IM. Historical origins of the health belief model. Health Education & Behaviour.
1974,2(4):328-335.

26. Johnson CE, Mues KE, Mayne SL, Kiblawi AN. Cervical cancer screening among immigrants
and ethic minorities: a systematic review using the Health Belief Model. Journal of Lower Genital
Tract Disease. 2008;12(3):232-241.

27. Champion VL. Instrument development for health belief model constructs. Advances in
Nursing Science. 1984;6(3):73-85.

28. Champion VL. Instrument refined for breast cancer screening behaviors. Nursing research.
1993;1993(42):139-143.

29. Champion VL, Scott CR. Reliability and validity of breast cancer screening belief scales in
African American women. Nursing research. 1997;46(6):331-337.

30. Mikhail BI, Petro-Nustas WI. Transcultural adaptation of Champion's health belief model
scales. Journal of Nursing Scholarship. 2001;33(2):159-165.

31. Lee EH, Kim JS, Song MS. Translation and validation of Champion's health belief model scale
with Korean women. Cancer nursing 2002;25(5):391-395.

32. Zelviene A, Bogusevicius A. Reliability and validity of the Champion's Health Belief Model
Scale among Lithuanian women. Cancer nursing 2007;30(3):E20-E28.

33. Champion V, Skinner C, Menon U. Development of a self-efficacy scale for mammography.
Research in nursing & health. 2005;28(4):329-336.

34, McFarland DM. Associations of demographic variables and the Health Belief Model
constructs with Pap smear screening among urban women in Botswana. International journal of
women's health. 2013;5:709.

35. Hoque ME, Ghuman S, Coopoosmay R, Van Hal G. Cervical cancer screening among
university students in South Africa: a theory based study. PloS one. 2014;9(11):e111557.
36. Denny-Smith T, Bairan A, Page M. A survey of female nursing students'knowledge, health

beliefs, perceptions of risk, and behaviors regarding human papillomavirus and cervical cancer.
Journal of the American Academy of Nurse Practitioners. 2006;18(2):62-69.

37. Ingledue K, Cotrell R, Benard A. College women's knowledge, perceptions and preventive
behaviors regarding human papillomavirus infection and cervical cancer. American journal of health
studies. 2004;19(1):28.

38. Montgomery K, Bloch J, Bhattacharya A, Montgomery O. Human papillomavirus and cervical
cancer knowledge, health beliefs, and preventative practices in older women. Journal of Obstetric,
Gynaecologic & Neonatal Nursing. 2010;39(3):238-249.

39. Statistics SA. Community Survey 2016: Statistical release. Statistics South Africa, Pretoria.
2016.

40. Massyn N, Padarath A, Peer N, Day C, editors. District Health Barometer 2016/17: Durban:
Health Systems Trust; 2017.

41. STATA. Data analysis and statistical software 2016 [13.0:[Available from:

42. REDCap. Vanderbilt University; 2016 [cited 2016. 6.14.1:[Available from:

43, Cancer Research UK. Cervical Cancer Awareness Measure Toolkit Version 2.1. 2007-8.

22


http://www.stata.com/
https://redcap.core.wits.ac.za/redcap/

44, Hoque M, Ghuman S, Coopoosmay R, Van Hal G. Cervical cancer screening among university
students in South Africa: a theory based study. PloS one. 2014;9(11).

45, Hoque M, Ibekwe C, Ntuli-Ngcobo B. Screening and perceived severity of cervical cancer
among women attending Mahalapye District Hospital, Botswana. Asian Pacific Journal of Cancer
Prevention. 2009;10:1095-100.

46. Leyva M, Byrd T, Tarwater P. Attitudes towards cervical cancer screening: a study of beliefs
among women in Mexico. Doctoral dissertation, University of Texas Health Science Centre at
Houston. 2005.

47. Denny L, Quinn M, Sankaranarayanan R,. Screening for cervical cancer in developing
countries. Vaccine. 2006;24.
48. Francis S, Nelson J, Liverpool J, Soogun S, Mofammere N, Thorpe RJ. Examining attitude and

knowledge about knowledge about HPV and cervical cancer risk among female clinic attendees in
Johannesburg, South Africa. Vaccine. 2010;28(50):8026-8032.

49, Wright KO, Kuyinu Y, Faduyile F. Community education on cervical cancer amongst market
women in an urban area of Lagos, Nigeria. Asian Pac J Cancer Prev. 2010;11(1):137-140.

50. Mock J, McPhee SJ, Nguyen T, Wong C, Doan H, Lai KQ, et al. Effective lay health worker
outreach and media-based education for promoting cervical cancer screening among Vietnamese
American women. American Journal of Public Health. 2007;97(9):1693-1700.

51. Naz MSG, Kariman N, Ebadi A, Ozgoli G, Ghasemi V, Fakari FR. Educational interventions for
cervical cancer screening behavior of women: A systematic review. Asian Pacific journal of cancer
prevention: APJCP. 2018;19(4):875.

52. Samuels T, Stevens, L., Kimmie, Z. Learning the Easy Way: Evaluation of the Soul City 3 TV
and Print Series South Africa: Community Agency for Social Enquiry (CASE) 1999 [cited 2018 July 10 ].
Available from:

53. Barker K, Schneider M. Evaluation of the Soul City 3 Radio Series: Leratong Le Fodisang South
Africa: Community Agency for Social Enquiry (CASE) 1998 [cited 2018 July 10]. Available from:

54, Everatt D, Stevens C, Orkin M, Jennings R. Bringing Health to the Nation: Evaluating the
Multi-Media Health Care Campaign of the Institute of Urban Primary Health Care. South Africa:
Community Agency for Social Enquiry (CASE); 1998 [cited 2018 July 10]. Available from:

55. Risi L, Bindman J, Campbell O, Imrie J, Everett K, Bradley J, et al. Media interventions to

increase cervical screening uptake in South Africa: an evaluation study of effectiveness. Health
education research. 2004;19(4):457-468.

23


http://www.case.org.za/
http://www.case.org.za/
http://www.case.co.za/

FIGURES

Perceived Susceptibility:

One's opinion of chances of getting cervical
cancer

(3 items, maximum score = |5)

Perceived Benefits:

One's belief in the efficacy of Pap smear in
reducing the risk and severity of cervical
cancer

(9 items, maximum score = 45)

Cues to action:

Strategies to activate Pap smear uptake
readiness

(3 items, maximum score = |5)

Perceived Severity:

One's opinion on how serious cervical cancer
is and its complications

(7 items, maximum score = 35)

Perceived Barriers:

One's opinion of features that one perceives
to hinder their uptake of Pap smear test

(14 items, maximum score = 70)

Self-efficacy:

Confidence in one's ability to uptake a Pap
smear test

(10 items, maximum score = 50)

Figure 1: Health Belief Model constructs measured in the study
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TABLES

Table 1: Socio-demographic factors and knowledge scores by Pap smear history

Variables All women Ever had a pap Never had a pap
(N=280) smear smear
(N=177) (N=103)
n (%) n (%) n (%)
Marital status
Single/never married 180 (64.3) 112 (63.3) 68 (66.0)
Married/living with a partner 80 (28.6) 51 (28.8) 29 (28.2)
Divorced/Separated/widowed 20(7.1) 14 (7.9) 6 (5.8)

Education level

<Primary school 32 (11.4) 19 (10.7) 13 (12.6)
Secondary school 199 (71.1) 132 (74.6) 67 (65.1)
Tertiary education 49 (17.5) 26 (14.7) 23 (22.3)

Employment status

Employed full-time 133 (47.5) 96 (54.2) 37 (35.9)
Employed part-time 32(11.4) 19 (10.7) 13 (12.6)
Self-employed 8(2.9) 2(1.1) 6 (5.8)
Unemployed 107 (38.2) 60 (33.9) 47 (45.6)
Age

Mean [95% Cl] 40.4 [39.3-41.4] 43.1[41.8-44.4] 35.7 [33.7-37.7]

Total knowledge score
Mean [95% Cl] 13.4 [12.9-13.9] 13.9[13.6-14.3] 12.5[11.7-13.3]
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Table 2: Health Belief Model construct scores according to Pap smear history

Characteristics Total Everhadapap Never had a pap P-value
(N=280) smear smear
(N=177) (N=103)

Mean [95% ClI] Mean [95% ClI] Mean [95% ClI]
Susceptibility score 10.7 [9.5-11.9] 10.5 [9.3-11.6] 11.1[9.7-12.5] 0.130
Severity score 22.6 [20.6-24.5] 23[20.7-25.3] 21.8 [19.9-23.8] 0.235
Benefits score 41.6 [40.9-42.2] 41.7 [41.2-42.3] 41.3 [39.9-42.6] 0.141
Barriers score 21.9[20.2-23.7] 19.6 [18.5-20.7] 25.9[23.9-28.1] 0.000*
Cues to action score 8.1[7.2-9.0] 8.4 [7.5-9.3] 7.5[6.4-8.7] 0.091

48.9 [48.2-49.7] 49.4 [49.0-49.8] 48.2 [46.8-49.6] 0.051%*

Self-efficacy score

*Significant p value <0.05
** Marginally significant 0.05

-P value: calculated using the student t-test
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Table 3: Association between HBM constructs and Pap smear uptake, adjusting for

modifying variables

Characteristics Crude OR [95% ClI]  p-value Adjusted OR [95% CI] p-value
Marital status
Single/never married (reference) Ref
e
Married/living with a partner
0.8[0.3-1.7]
Divorced/Separated/Widowed 0.6 [0.1-3.8] 0.757
Education level
<Primary school (reference) Ref
Secondary school 3.9 [0.8-20.4] 0.242
Tertiary education 3.2[0.6-16.6]
Employment status
Employed full-time (reference) Ref
. e
Employed part-time 0.40.2-1.1]
Self-employed 0.1[0.03-0.6] 0.138
Unemployed 0.5[0.2-1.0]
Age 1.7 [1.3-2.1] <0.001* 1.6 [1.3-1.9] <0.001*
Knowledge score 3.9[1.3-11.5] 0.019* 2.5[1.0-6.3] 0.051**
Susceptibility score 0.9[0.6-1.2] 0.389 0.7 [0.4-1.1] 0.1787
Severity score 1.2[0.9-1.5] 0.199 1.3[1.0-1.6] 0.017*
Benefits score 1.2[0.6-2.3] 0.509 1.0[0.7-1.6] 0.899
Barriers score 0.4 [0.3-0.6] <0.001* 0.4 [0.3-0.5] <0.001*
Cues to action score 1.3[0.8-2.3] 0.266 1.3[0.7-2.2] 0.415
Self-efficacy score 2.1[1.3-3.3] 0.009* 1.2[0.7-2.1] 0.572

*Significant p value <0.05
** Marginally significant 0.05

-Crude Odds Ratio/unadjusted OR - univariable models were fitted with “ever had had a pap smear” as the
outcome variable and each of the explanatory variables one at a time adjusted for age
- Adjusted OR-multivariable model was fitted with “ever had had a pap smear” as the outcome variable and

all explanatory variables considered. Explanatory variables were sequentially removed from the model using

a backward elimination algorithm if they were not significant
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Confidential
Page 10f 15

Beliefs and perceptions regarding cervical cancer an
screening associated with Pap smear uptake in
Johanneshurg

Thank you for taking part in this interview, we appreciate your time and valuable input. There is no right or wrong
answer, and please do not feel shy or embarassed to give us your honest answers. This questionnaire will not be
longer than 30 minutes.

Today's date:

Clinic name:
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Confidential

Page 2 of 1S

We would like to ask you a few questions about yourself. This will help us to analyse the

results of the study. The data collected will help us to identify specific age or demographic
groups of people who participated in the study. You will not be asked your name and all of
your answers will be kept strictly confidential.

Did you receive the information
sheet for this study?

Did you sign the consent form?

1. What is your age?

2. What is your marital status?

3. What is the highest level of education obtained?

Please specify
4. Are you currently:

Please specify

S. Have you, your family, or close friends had
cancer?

Yes

O
O

35

No
o
o

[anly age 30 and clder)
O Single/never married

Married/fliving with partner

Divorced separated
Widowed
O Prefer not to say

O No formal education
Primary school
Secondary school

O Tertiary education
Prefer not to say
Other

Employed full-time
Employed part time
Unemp

Self-em

Retired

Stll studying

Prefer not to ay
Other

O Noone
You
Partner
Close family member
Other family member
Close friend
Other friend

Q) Prefer not to say



Confidential

Page 3 of 15
6. | would like to know what people know about cervical cancer.
6.1 Briefly explain what is cervical cancer
6.2 Where did you learn about cervical cancer? (O Media (TV,radio, newspaper, internet)
(O Friend
() Community member
() Posters
(O Pamphlets
() Health educator
(O Health professional
(O Never learnt about it
() Other
please specify
Confidential
Page 4 of 15
7. 1 would like to know what people know about Pap smears
7.1 Briefly explain what is a Pap smear
7.2 Where did you learn about Pap smears? () Media (TV, radio, newspapers, internet)

() Afriend

() A community member
() Health professional
() Health educator

() Poster

() Pamphlet

() Never learnt about it
() Other

Please specify
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8. The following questions are all about cervical cancer, which is cancer of the cervix
(sometimes called the opening of the womb). Some questions are about Pap smear test which
is a test done for cervical cancer to test for presence of abnormal cells on the opening of the
womb.

Yes No

Have you had a Pap smear test C O

done in your lifetime?

Confidential
Page 6 of 15

9. The following may or may not be true regarding cervical cancer. We are interested in your

opinion

True False Don't know
Cervical cancer is one of the O O O
most common cancers ameng
wormen
Cervical cancer is preventable O O @]
Sexual transmitted infections O o @]
increase the risk of cervical
cancer among women.
Bleeding and spotting after O O @]
menopause may be associated
with cervical cancer
Cervical cancer may be without O O O

sign in early stages.
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10. The following may or may not increase a woman's chance of developing cervical cancer.
How much do you agree that each of these can increase a woman's chance of developing
cervical cancer?

Strongly Disagree Not sure Agree Strongly agree
Infection with HPV (human disagree O O O O
papillomavirus)
Having many sexual partners O O O O O
Having a weakened immune O O @ O O
system (e.g because of
HIV/AIDS, immunosuppressant
drugs or having a transplant)
Smoking any cigarette at all @) @] O O O
Not going for regular Pap smear @) @) O O O
tests
11. As far as you are aware, is the department of ) Yes
health providing Pap smear services in South Africa? ) No

(O I don't know

11.1 If yes, at what age are the women suppose to
start screening for cervical cancer in South Africa?

Confidential
Page 80f15

12. The following may or may not be true regarding Pap smear test. We are interested in your

opinion

True False I don't know
Pap smear test before O O O
symptomatic cervical cancer,
may help detect cervical cancer
earlier
Pap smear test is only necessary O O O
after age 65
Pap smear test is recommended O O @]
only for older women.
Pap smear test should be O O O

performed only if infection and
bleeding was seen
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13. PERCEIVED SUSCEPTIBILITY
You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Not sure Agree Strongly agree
It is likely that | will get cervical disggree O O O O
cancer in the future
My chances of getting cervical O O C @] @]
cancer in the next few years are
high
| feel 1 will get cervical cancer O O C @] @]
some time during my life

Confidential
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14. PERCEIVED SEVERITY/SERIOUSNESS

You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Mot sure Agree Strongly agree
The thought of cervical cancer disggree’ O O 9] O
scares me
When | think about cervical [®)] 9] 9] O O
cancer, my heart beats faster
| am afraid to think about o 2 ] O 0
cervical cancer
Problems | would experience O 9] O O O
with cervical cancer would last a
long time
Cervical cancer would threaten a O 9] 8] O O
relationship with my boyfriend,
husband, or partner
If | had cervical cancer my whole o o ] o .
life would change
If | developed cervical cancer, | o i 9 O @
would not live longer than 5
years
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15. PERCEIVED BENEFITS AND HEALTH MOTIVATION

You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Not sure Agree Strongly agree
| want to discover health disggree O O 0 )
prablems early
Maintaining good health is @] O O O O
extremely important to me
| look for new information to Q 0 o O 0
imprave my health
| feel it is important to carry out 9] O O O O
activities which will improve my
health
If | have a Pap smear test O 0 o O o
reqularly and the result is good, |
don't need to worry too much
about cervical cancer
Having reqular Pap Smear Tests O 0 O O O
will help to find changes to the
cervix, before they turn into
cancer
If cervical cancer was found at a Q O 9 0] Q
reqular Pap Smear Test its
treatment would not be so bad
| think that having a regular Pap 0 O O 0 O
Smear Test is the best way for
cervical cancer to be diagnosed
early
Having reqular Pap Smear Tests Q ) 9] Q o

will decrease my chances of
dying from cervical cancer
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16. PERCEIVED BARRIERS

You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Mot sure bgres Strangly agree
| am afraid to have a Pap Smear  disfjyee [y O 0 O
Test for fear of a bad result
| am afraid to have & Pap Smear ] il L] 8] il
Test because | don't know what
will happen
| canmot remember to have & o o L] ] o
Pap Smear Tast regularly
| dont know where to go for & 0 o o O »
Pap Smear Test
Hawing a Pap Smear Tast takes o o o o o
too mich time
| have other problams more o o L) 0 o
important than having a Pap
Smear Test in my lite
| would be asharmed b lie on a 2 o o 0 o
examination bed and show my
private parts to have a Pap
Smear Test
| am too old to have a Pap 0 o o O O
Smear Test regularly
There Is no health centre clase o o o 0 o
te my house to have a Pap
Smear Test
Hawing a Pap Smear Test ks too ] o o ] [
painful
If thers is canvical cancer ] o L] ] -
development in my destiny,
having & Pap Smear Test cannat
prevent it
Health professionals doing Pap o G o O i
Smear Test are rude to women
| prefer a female doctor or nurss o o o ] o
to conduct a Pap Smear Test
I will ever have a Pap Smear ] [ L) ] [

Test if 1 have to pay for it
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17. CUES TO ACTION/HEALTH MOTIVATION

You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Not sure Agree Strongly agree
| eat well balanced meals for my disggree O O O O
health
| exercise at least 3 times a O O O @] @]
week for my health
I have regular health check-ups 9] O @] O O
even when | am not sick

Confidential
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18. SELF-EFFICACY

You may agree or disagree with any of the following statements. Please do state how much do
you agree with each of these statements, from strongly agree to strongly disagree.

Strongly Disagree Mok sure Agree Strongly agree
| can arrange transportation to disggrec 2 -] O O
get a Pap Smear Test
| can arrange other things in my O 2 ! O O
life to have a Pap Smear Test
| can talk to people at the Pap [®] ) ) O O
Smear centre about my
concerns
| can get a Pap Smear done even O O O O
if 1 am worried
| can get a Pap Smear done even ( @] O O @
if | don't know what to expect
| can find a way to pay for a Pap O O O O
Smear Test
| can make an appointment for a O (] O O O
Pap Smear Test
| know for sure | can get a Pap o o O o O
Smear Test done if | really want
ta
| know how to go about getting a o QO o o O
Pap Smear Test
| can find a place to have a Pap O o - O O

Smear Test
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Cervical cancer is the abnormal growth of cells in the cervix (sometimes called the opening of
the womb). The primary cause of cervical pre-cancer and cancer is persistent infection with
one or more of the high-risk types of human papillomavirus (HPV).HPV is the most common
infection acquired during sexual relations, usually early in sexual life. In most women and men
who become infected with HPV, these infections will

resolve spontaneously. A minority of HPV infections persist; this may lead to cervical
pre-cancer, which, if not treated, may progress to cancer 10 to 20 years later. Women living
with HIV are more likely to develop persistent HPV infections at an earlier age and to develop
cancer sooner,

Cervical pre-cancer can be diagnosed early through reqular screening (Pap smear) test. A Pap
smear test is a procedure where cells from your cervix are gently scraped away and then
examined for abnormal growth in the laboratory. The procedure may be mildly uncomfortable,
but does not cause any long-term pain.

The department of health in South Africa provides Pap smears in clinics and community health

centers. The current policy states that women can have a Pap smear from the age of 30, and
every 10 years provided the results are normal, however for HIV positive women the tests are
done earlier than the age of 30.

For more information, please read the pamphlet given to you and feel free to visit your local
clinic.

Thank you for participating in this study. We greatly appreciate your time
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BMC public health

Research article
Criteria

Research articles should report on original primary research, but may report
on systematic reviews of published research provided they adhere to the
appropriate reporting guidelines which are detailed in our editorial policies.
Please note that non-commissioned pooled analyses of selected published
research will not be considered.

BMC Public Health strongly encourages that all datasets on which the
conclusions of the paper rely should be available to readers. We encourage
authors to ensure that their datasets are either deposited or in publicly
available repositories (where available and appropriate) or presented in the
main manuscript or additional supporting files whenever possible. Please see
Springer Nature's information on recommended repositories.

Preparing your manuscript

The information below details the section headings that you should include in
your manuscript and what information should be within each section.

Please note that your manuscript must include a 'Declarations' section including
all of the subheadings (please see below for more information).

Title page
The title page should:

« present a title that includes, if appropriate, the study design e.g.:

o "Aversus B in the treatment of C: a randomized controlled trial",
"X is a risk factor for Y: a case control study"”, "What is the impact
of factor X on subject Y: A systematic review"

o or for non-clinical or non-research studies a description of what
the article reports

o list the full names, institutional addresses and email addresses for all
authors


http://www.biomedcentral.com/about/editorialpolicies
http://www.springernature.com/gp/group/data-policy/repositories

o If a collaboration group should be listed as an author, please list
the Group name as an author. If you would like the names of the
individual members of the Group to be searchable through their
individual PubMed records, please include this information in the
“Acknowledgements” section in accordance with the instructions
below

« indicate the corresponding author
Abstract
The Abstract should not exceed 350 words. Please minimize the use of
abbreviations and do not cite references in the abstract. Reports of

randomized controlled trials should follow the CONSORT extension for
abstracts. The abstract must include the following separate sections:

« Background: the context and purpose of the study

o Methods: how the study was performed and statistical tests used
« Results: the main findings

o Conclusions: brief summary and potential implications

« Trial registration: If your article reports the results of a health care
intervention on human participants, it must be registered in an
appropriate registry and the registration number and date of
registration should be in stated in this section. If it was not
registered prospectively (before enroliment of the first participant), you
should include the words 'retrospectively registered'. See our editorial
policies for more information on trial registration

Keywords

Three to ten keywords representing the main content of the article.

Background

The Background section should explain the background to the study, its aims,
a summary of the existing literature and why this study was necessary or its
contribution to the field.

Methods

The methods section should include:

« the aim, design and setting of the study


http://www.consort-statement.org/
https://www.biomedcentral.com/getpublished/editorial-policies
https://www.biomedcentral.com/getpublished/editorial-policies

« the characteristics of participants or description of materials

« aclear description of all processes, interventions and comparisons.
Generic drug names should generally be used. When proprietary brands
are used in research, include the brand names in parentheses

« the type of statistical analysis used, including a power calculation if
appropriate
Results

This should include the findings of the study including, if appropriate, results
of statistical analysis which must be included either in the text or as tables and
figures.

« Discussion

This section should discuss the implications of the findings in context of
existing research and highlight limitations of the study.

« Conclusions

This should state clearly the main conclusions and provide an explanation of
the importance and relevance of the study reported.

« List of abbreviations

If abbreviations are used in the text they should be defined in the text at first
use, and a list of abbreviations should be provided.

Declarations

All manuscripts must contain the following sections under the heading
'‘Declarations'

« Ethics approval and consent to participate
« Consent for publication

« Availability of data and material

o Competing interests

o Funding

o Authors' contributions

o Acknowledgements

« Authors' information (optional)



Please see below for details on the information to be included in these
sections.

If any of the sections are not relevant to your manuscript, please include the
heading and write '‘Not applicable’ for that section.

Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or
human tissue must:

« include a statement on ethics approval and consent (even where the
need for approval was waived)

 include the name of the ethics committee that approved the study and
the committee’s reference number if appropriate

Studies involving animals must include a statement on ethics approval.

See our editorial policies for more information.

If your manuscript does not report on or involve the use of any animal or
human data or tissue, please state “Not applicable” in this section.

Consent for publication

If your manuscript contains any individual person’s data in any form (including
individual details, images or videos), consent for publication must be obtained
from that person, or in the case of children, their parent or legal guardian. All
presentations of case reports must have consent for publication.

You can use your institutional consent form or our consent form if you prefer.
You should not send the form to us on submission, but we may request to see
a copy at any stage (including after publication).

See our editorial policies for more information on consent for publication.

If your manuscript does not contain data from any individual person, please
state “Not applicable” in this section.


http://www.biomedcentral.com/about/editorialpolicies#Ethics
http://resource-cms.springer.com/springer-cms/rest/v1/content/6621850/data/v1/Consent-Form-PDF
http://www.biomedcentral.com/submissions/editorial-policies#consent+for+publication

Availability of data and materials

All manuscripts must include an ‘Availability of data and materials’ statement. Data
availability statements should include information on where data supporting the
results reported in the article can be found including, where applicable, hyperlinks to
publicly archived datasets analysed or generated during the study. By data we mean
the minimal dataset that would be necessary to interpret, replicate and build upon
the findings reported in the article. We recognise it is not always possible to share
research data publicly, for instance when individual privacy could be compromised,
and in such instances data availability should still be stated in the manuscript along
with any conditions for access.

Data availability statements can take one of the following forms (or a combination of
more than one if required for multiple datasets):

o The datasets generated and/or analysed during the current study are available
in the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS]

o The datasets used and/or analysed during the current study are available from
the corresponding author on reasonable request.

« All data generated or analysed during this study are included in this published
article [and its supplementary information files].

o The datasets generated and/or analysed during the current study are not
publicly available due [REASON WHY DATA ARE NOT PUBLIC] but are
available from the corresponding author on reasonable request.

« Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

e The data that support the findings of this study are available from [third party
name] but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with
permission of [third party name].

« Not applicable. If your manuscript does not contain any data, please state 'Not
applicable' in this section.

More examples of template data availability statements, which include examples of
openly available and restricted access datasets, are available here.

BioMed Central also requires that authors cite any publicly available data on which
the conclusions of the paper rely in the manuscript. Data citations should include a
persistent identifier (such as a DOI) and should ideally be included in the reference
list. Citations of datasets, when they appear in the reference list, should include the


http://www.springernature.com/gp/group/data-policy/data-availability-statements

minimum information recommended by DataCite and follow journal style. Dataset
identifiers including DOls should be expressed as full URLs. For example:

Hao Z, AghaKouchak A, Nakhjiri N, Farahmand A. Global integrated drought
monitoring and prediction system (GIDMaPS) data sets. figshare.
2014. http://dx.doi.org/10.6084/m9.figshare.853801

With the corresponding text in the Availability of data and materials statement:

The datasets generated during and/or analysed during the current study are
available in the [NAME] repository, [PERSISTENT WEB LINK TO DATASETS].
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Endnotes

Endnotes should be designated within the text using a superscript lowercase letter
and all notes (along with their corresponding letter) should be included in the
Endnotes section. Please format this section in a paragraph rather than a list.

References

All references, including URLs, must be numbered consecutively, in square brackets,
in the order in which they are cited in the text, followed by any in tables or legends.
The reference numbers must be finalized and the reference list fully formatted before
submission.

Examples of the BioMed Central reference style are shown below. Please ensure that
the reference style is followed precisely.

See our editorial policies for author guidance on good citation practice.

Preparing main manuscript text
Quick points:

« Use double line spacing

+ Include line and page numbering

o Use Sl units: Please ensure that all special characters used are
embedded in the text, otherwise they will be lost during conversion to
PDF

« Do not use page breaks in your manuscript

Preparing figures
When preparing figures, please follow the formatting instructions below.

o Figures should be provided as separate files, not embedded in the main
manuscript file.

o Each figure of a manuscript should be submitted as a single file that fits
on a single page in portrait format.

o Tables should NOT be submitted as figures but should be included in
the main manuscript file.



o Multi-panel figures (those with parts a, b, ¢, d etc.) should be submitted
as a single composite file that contains all parts of the figure.

o Figures should be numbered in the order they are first mentioned in the
text, and uploaded in this order.

o Figures should be uploaded in the correct orientation.

o Figure titles (max 15 words) and legends (max 300 words) should be
provided in the main manuscript, not in the graphic file.

« Figure keys should be incorporated into the graphic, not into the legend
of the figure.

« Each figure should be closely cropped to minimize the amount of white
space surrounding the illustration. Cropping figures improves accuracy
when placing the figure in combination with other elements when the
accepted manuscript is prepared for publication on our site. For more
information on individual figure file formats, see our detailed
instructions.

« Individual figure files should not exceed 10 MB. If a suitable format is
chosen, this file size is adequate for extremely high quality figures.

« Please note that it is the responsibility of the author(s) to obtain
permission from the copyright holder to reproduce figures (or
tables) that have previously been published elsewhere. In order for
all figures to be open access, authors must have permission from the
rights holder if they wish to include images that have been published
elsewhere in non open access journals. Permission should be indicated
in the figure legend, and the original source included in the reference
list.

« Figure file types

We accept the following file formats for figures:

o EPS (suitable for diagrams and/or images)

o PDF (suitable for diagrams and/or images)

« Microsoft Word (suitable for diagrams and/or images, figures must be a
single page)

o PowerPoint (suitable for diagrams and/or images, figures must be a
single page)

o TIFF (suitable for images)

« JPEG (suitable for photographic images, less suitable for graphical
images)

o PNG (suitable for images)

o BMP (suitable for images)



CDX (ChemDraw - suitable for molecular structures)

For information and suggestions of suitable file formats for specific figure
types, please see our author academy.

Figure size and resolution

Figures are resized during publication of the final full text and PDF versions to
conform to the BioMed Central standard dimensions, which are detailed
below.

Figures on the web:

width of 600 pixels (standard), 1200 pixels (high resolution).

Figures in the final PDF version:

width of 85 mm for half page width figure

width of 170 mm for full page width figure

maximum height of 225 mm for figure and legend

image resolution of approximately 300 dpi (dots per inch) at the final
size

Figures should be designed such that all information, including text, is legible
at these dimensions. All lines should be wider than 0.25 pt when constrained
to standard figure widths. All fonts must be embedded.

Figure file compression

Vector figures should if possible be submitted as PDF files, which are
usually more compact than EPS files.

TIFF files should be saved with LZW compression, which is lossless
(decreases file size without decreasing quality) in order to minimize
upload time.

JPEG files should be saved at maximum quality.

Conversion of images between file types (especially lossy formats such
as JPEG) should be kept to a minimum to avoid degradation of quality.

If you have any questions or are experiencing a problem with figures, please
contact the customer service team at info@biomedcentral.com.
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Preparing tables

When preparing tables, please follow the formatting instructions below.

Tables should be numbered and cited in the text in sequence using
Arabic numerals (i.e. Table 1, Table 2 etc.).

Tables less than one A4 or Letter page in length can be placed in the
appropriate location within the manuscript.

Tables larger than one A4 or Letter page in length can be placed at the
end of the document text file. Please cite and indicate where the table
should appear at the relevant location in the text file so that the table
can be added in the correct place during production.

Larger datasets, or tables too wide for A4 or Letter landscape page can
be uploaded as additional files. Please see [below] for more information.
Tabular data provided as additional files can be uploaded as an Excel
spreadsheet (.xIs ) or comma separated values (.csv). Please use the
standard file extensions.

Table titles (max 15 words) should be included above the table, and
legends (max 300 words) should be included underneath the table.
Tables should not be embedded as figures or spreadsheet files, but
should be formatted using ‘Table object’ function in your word
processing program.

Color and shading may not be used. Parts of the table can be
highlighted using superscript, numbering, lettering, symbols or bold
text, the meaning of which should be explained in a table legend.
Commas should not be used to indicate numerical values.

If you have any questions or are experiencing a problem with tables, please
contact the customer service team at info@biomedcentral.com.
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GLOSSARY OF TERMS

Cervical cancer screening: It’s a method of identifying abnormal cervical cells
(precancerous lesions) early to prevent cervical cancer. There are three types of screening
tests that are currently available, namely the convention cytology (Pap smear) and liquid
based cytology, Human Papillomavirus (HPV) DNA tests for specific high risk types visual
inspection of the cervix with acetic acid (VIA). In this study, screening refers to a Pap smear
test.

Primary prevention: Primary prevention of cervical cancer entails preventing the
acquisition of HPV infection and the development of cellular changes in the cervix. Good
general immunity, prevention of smoking, vaccine against HPV, improved nutrition and
sexual health all impact on the risk of incident and persistent HPV infection, and the risk to
develop precursor lesions on the cervix.

Secondary prevention: Secondary prevention on cervical cancer refers to early diagnosis of
cervical precancerous lesions through screening (Pap smear), followed by adequate treatment.

Knowledge: having the correct understanding regarding cervical cancer prevention,
diagnosis and treatment options offered.

Perception: A belief or opinion in which cervical cancer and pap smear is regarded,
interpreted or understood.

Health education: a process of exchanging information with the aim of raising awareness
and increasing knowledge regarding prevention of cervical cancer, resources that are
available in Johannesburg and accessing Pap smear services available.

Risk factor: Any attribute, characteristic or exposure of an individual that increases the
likelihood of developing cervical cancer.

Coverage: refers to a proportion of women aged 30 and above who screen for cervical
cancer at a specific period.

Screening coverage rate: In South Africa, the rate is measured by calculating the annual
total number of Pap smears taken in women aged 30 and older as a proportion of all females
aged 30 and above in the population, factored for one Pap smear every ten years.



1. INTRODUCTION

Cervical cancer is a major public health concern globally and a significant cause of mortality
and morbidity in women (1). It is preventable by screening (2), however prevention through
screening can only be realised if high screening coverage is achieved. A high coverage
requires tests to be made available and for a high proportion of eligible women to uptake the
tests (2). In South Africa (SA), where screening tests are widely available in the public sector,
the cervical screening coverage is reportedly lower than the expected targets (3). There are
many factors associated with poor uptake of cervical screening, divided into healthcare
provider, health system and personal factors (4). There is more research done in SA to
explore the health system and health provider factors, but less on personal factors

contributing to low Papanicolaou (Pap) smear uptake in the country.

There are various models that are used in research aiming to understand personal factors such
as beliefs and attitude related to health behaviours such as uptake of health services in
individuals. The Health Belief Model (HBM) is one of the most widely utilized and oldest
models where theory is adapted to health problems from behavioural sciences (5). It is a
universally recognized theoretical framework of health behaviour (5). This research will use
the HBM framework to explore some of the personal factors that may influence the uptake of

Pap smear tests by eligible women in Johannesburg, South Africa.



CERVICAL CANCER BURDEN

Cervical cancer is the 4" common cancer amongst women globally, with an estimated
265,672 deaths and 527,624 new cases reported worldwide in 2012, with about 85% of cases
occurring in low- to middle income countries (LMICs) (1). In SA, it is ranked the second
most cause of cancer amongst women following breast cancer (1), but the most common
cancer amongst women aged 15-44 (1). There were about 7,735 new cases and 4,248 deaths

estimated in 2012 only (1).

CERVICAL CANCER PREVENTION

Cervical cancer is a preventable disease, and most deaths could be prevented through access
to prevention programmes with a potential to reach all women at risk. It can be prevented
through early detection and treatment of precancerous lesions (2). Cervical cancer can be
prevented primarily by giving vaccine against HPV and secondary prevention through early
detection of precancerous of the cervix followed by adequate treatment. The impact of HPV
vaccine will not be known for the next two decades and many women are already exposed to
HPV, thus in the interim, attention should focus on secondary prevention through screening
(performing Pap smears on all eligible women) (3). There is a difference in cervical cancer
mortality and incidence rates between high-income countries (HICs), low- and middle-
income countries, largely because of differences in access to cervical screening (6). Almost 9
out of 10 cervical cancer deaths globally occurred in LMICs (6). These disparities are related
to gender inequalities and culturally determined factors, socio-economic conditions and poor

health services and systems that can all hinder access to cervical cancer preventative services



(2). As such, cervical cancer is usually detected late at an advanced stage, when it is often too
late for treatment (2). Cervical cancer can be successfully treated at the precancerous stage,

and Pap smear can detect precancerous lesions early (2)

CERVICAL CANCER SCREENING COVERAGE

The World Health Organization (WHO) has identified cervical screening coverage as an
important component in providing successful prevention (6).Research shows that coverage of
screening in LMICs is an average of 19%, and 63% in HICs (7). Cervical cancer detection
has an observed impact on the incidence and mortality in most HICs such as Australia,

United States and United Kingdom (8).

SOUTH AFRICAN CONTEXT

The South African Department of Health (NDoH) implemented a national screening policy in
2000 which states that every women should have three free Pap smears in her lifetime, done
at 10 year intervals from the age of 30 (9). One of the important components of the national
program is the monitoring of screening coverage and follow-up of women after a screening
test (10). However, research done in South Africa (SA) has shown that cervical cancer
incidence rates are significantly higher in HIV infected women than in HIV negative women
(11). This has significant implications for screening and so the current practise is Pap smears
in HIV positive women of any age from diagnosis and every three years (12). The cervical
cancer screening coverage is however not satisfactory (3) despite the policy and wide
availability of screening services at primary healthcare facilities. In 2014 to 2015, the overall
cervical screening coverage in SA was 54,5% nationally, which was lower than the NDoH

coverage target of 60% (3) and also lower that the policy target of 70% coverage by 2010 (9).



Research is needed to understand reasons for the low cervical screening coverage in order to

develop appropriate strategies.

This section reviews literature on factors associated with Pap smear uptake, with a focus on
beliefs and perceptions of women. A literature search was done using various search engines

and databases. Only articles written in English were reviewed.

FACTORS ASSOCIATED WITH PAP SMEAR UPTAKE

The successful reductions in mortality and morbidity noted in HICs are mainly attributed to
an increased uptake of Pap smears, due to greater access to healthcare and a high level of
awareness of screening among women (2) . The WHO highlights factors resulting in low
screening coverage in most LMICs such as competing healthcare priorities, weak health
systems, insufficient financial resources, and limited number of health providers (6).
Research that has been done in various settings globally shows that the factors that are
associated with the uptake of Pap smears can be divided into healthcare provider, health
system and personal factors (13). There has been extensive research done in SA to show the
health system and health provider factors contributing to low Pap smear uptake in the
country. Identified health system barriers include lack of leadership and good stewardship,
poor health system strengthening including monitoring and evaluation, competing health
priorities, poor access to screening service, poor service delivery, and insufficient resources
(4, 14-16). Kawonga and Fonn (14) further discuss the health provider factors that influence

low Pap smear uptake which includes shortage of trained staff to perform smears, rising



demands on a shrinking workforce, attrition of nursing staff from public sector and

inadequate attention to health provider’s knowledge, skills and attitude.

There is research done in different countries to explore personal factors. Research done in
Tanzania identified factors including women’s concerns about pain and embarrassment of
screening, approval of cervical cancer screening by the husband, women's knowledge of the
disease and prevention, level of education, awareness of and distance to screening services
and preference regarding the sex of health provider are all associated with uptake of
screening (17). A study conducted in Jamaica showed predicators of uptake of Pap smear
were parity, being married, age, perception of the consequences of not having a Pap smear,
discussing cancer with a health provider and knowing someone with cervical cancer (18).
Another study done in Mexico amongst Hispanic women showed screening barriers include
fear of cancer, linguistic barriers, fatalistic views on cancer, feeling less at risk to develop
cancer, and embarrassment that is culturally based (19). This study showed that factors
increasing uptake of screening include community outreach programs by Hispanic lay health

workers, materials printed in Spanish and use of culturally-sensitive media (19).

Though this research focuses on personal factors, it is acknowledged that contextual factors
in South Africa do influence women’s decisions to use screening services. For example, in
this context of a high HIV prevalence, fear of stigmatization affects use of screening services
(20). Furthermore, gender norms such as men having control over women’s decisions about

using health services may hamper screening uptake (20).

Research available in South Africa that focuses on personal factors explores mostly women’s
knowledge, attitude and awareness (21-23) and shows that inadequate awareness and
knowledge of cervical cancer and screening amongst women influences Pap smear uptake.

For example, in rural South Africa, Hoque et al (23) showed that low uptake of screening is



associated with low level of knowledge on risk factors and prevention of cervical cancer. A
qualitative study in SA (24) highlights that some of the personal factors that influence uptake
of Pap smears includes emotional /psychological factors such as fear of cancer and
unwillingness to undergo a pelvic examination due to previous bad obstetric history, as well
as misconceptions that Pap smears are associated with “cleaning of the womb”. Less research
has been done to explore the influence of women’s beliefs regarding cervical cancer and Pap
smears on screening uptake. There are theories available that explain the relationships

between beliefs and health behaviour. This study applies the health belief model (HBM).

THE HEALTH BELIEF MODEL FOR EXPLORING BELIEFS AND PERCEPTIONS

The HBM is defined as “a psychological health behaviour change model that was developed
to predict and explain health-related behaviours, particularly regarding the uptake of health
services” (25). The HBM suggests that people’s beliefs, perceptions and attitudes about a
disease determines their willingness to use preventative interventions such as screening for
disease (25). This model was introduced in the 1950s initially by Hochbaum et al, and

consisted of four main constructs: susceptibility, barriers, seriousness and benefits (26-28).

Perceived susceptibility describes an individual’s own beliefs regarding the likelihood of
experiencing a condition or disease that could adversely affect their health (29). Perceived
seriousness also known as perceived severity, refers to an individual’s interpretation of the
degree of severity of a disease (29). Perceived benefits refers to one’s beliefs that taking up
the prevention service will benefit the individual to prevent disease occurrence (27, 28).
Perceived barriers are features that one perceives may hinder or enable the adoption of
healthy behaviours, for example, it may be perceived as expensive, inconvenient, painful,

upsetting or unpleasant (27, 28). Confidence and general health motivation were added later



to the framework (27, 28). Cues to action, also known as health motivation refers to a cue, or
trigger that prompts one’s engagement in health-promoting behaviours (30), for example
events or information from close others, the media, or health care providers promoting
engagement in health-related behaviours. Confidence also known as self-efficacy refers to
perceived confidence in one’s ability to adopt behaviour that leads to a rise in the desired

favourable outcome (27, 28, 31).

The HBM however has limitations. It is a cognitively based model and attempts to predict
health-related behaviours by accounting for individual differences in beliefs and attitudes.
However, it does not account for other factors that influence health behaviours such as
habitual health-related behaviours, individuals engage in some health-related behaviour for
reasons unrelated to health, emotions and environmental factors outside an individual's
control that may prevent engagement in desired behaviours (32). Furthermore, The
theoretical constructs are broadly defined, and so operationalization of the constructs may be
context-specific and not comparable across studies (5, 32). Finally, there is no clear defined
relationship between the different constructs, leading to a weak predictive power in most

areas of health related behaviour (32).

Research applying the HBM has identified various other inter-personal factors that may
interact with or modify the relationship between the HBM constructs and health-seeking
behaviour (30). These modifying factors include age, socio-economic status and general

knowledge about cervical cancer and Pap smear, which are all derived from related literature.

The HBM has been used to understand beliefs regarding numerous behaviours such as
Tuberculosis or cancer screening uptake and risky sexual behaviour. For example, Champion
developed HBM instruments in relation to breast cancer screening behaviour (27, 33, 34). In

numerous studies, Champion’s Health Belief Model (CHBM) scales and Champion’s Self-



efficacy (CSE) scales have been translated, adapted and found to be reliable and valid for use
in other cultures and countries including Sub-Saharan Africa (35-38). The CHBM scale
measures all constructs, except self-efficacy, while CSE measures only the self-efficacy
construct. Numerous studies have explored the association between HBM constructs and
cancer screening using the CHBM and CSE scales (29, 34, 39-41). A few studies have
explored the association between HBM constructs and cervical cancer screening (40-42), but
none have applied this model in the South African context. (See Annexure A for a diagram

depicting the HBM)

The Johannesburg Metropolitan Health District is one of the wealthiest districts in South
Africa, and offers free cervical screening services in its primary healthcare facilities. The
screening coverage (measured as percentage of eligible women screened) in the district was
45,7% during 2014 to 2015 (3). This indicator remains inappropriately low when compared
with the district (55%), provincial (55%) and national (60%) targets. The low coverage also
highlights that improvement strategies are urgently needed to increase Pap smear uptake in
the Johannesburg Metropolitan Health District (referred to as Johannesburg District from
here on). The low cervical screening coverage further raises the question why the proportion
of women who had a Pap smear remains low despite the service being offered at a primary
healthcare level. This research explores the role of women’s beliefs and perceptions

regarding cervical cancer and Pap smear tests in the uptake of Pap smears.



There has been no research done in the Johannesburg District to understand beliefs and
perceptions that influence women’s uptake of cervical screening, and to determine the role of
other factors such as women’s knowledge regarding cervical cancer and Pap smears. The
information generated by this research will be crucial and could assist programme managers,
health providers and health promoters in this district in providing appropriate and focused
client-centred behaviour change interventions that can subsequently improve cervical

screening uptake.

To apply the Health Belief Model (HBM) to describe the beliefs and perceptions regarding
cervical cancer and screening of women attending primary healthcare clinics in the
Johannesburg District in 2017 and to determine the association of these beliefs with the

uptake of pap smears.

1. To determine the proportion of women attending clinics for any service in the
Johannesburg District over a 4 month period who have ever had a Pap smear in
their lifetime.

2. To describe the socio-demographic characteristics and knowledge regarding
cervical cancer and Pap smears amongst women attending clinics for any service
in the Johannesburg District over a 4 month period.

3. To describe the beliefs and perceptions (six HBM constructs) regarding cervical
cancer and Pap smears amongst women attending clinics for any service in the

Johannesburg District over a 4 month period.



4. To determine the association between beliefs and perceptions regarding cervical
cancer and Pap smears and the uptake of cervical cancer screening amongst
women attending clinics for any service in the Johannesburg District over a 4
month period, while controlling for socio-demographics characteristics and

knowledge of cervical cancer and screening.

2. METHODOLOGY

2.1 STUDY DESIGN

This is a cross-sectional study with an analytical component. The choice of study design was
based on feasibility and resource availability. The analytical component allows one to
measure the association between the exposure (women’s beliefs and perceptions) and the

outcome (uptake of Pap smears) at one point in time.

2.2 STUDY SETTING

The study will take place in the Johannesburg District PHC clinics. The site was purposively
selected because the researcher is familiar with the health service organisation in the district,
and has offered public health services there as a Public Health Medicine registrar, and the
proximity of the site. The district is divided into seven health sub-districts (or regions) named
from A to G. Within sub-districts, the health facilities at PHC level include: clinics,
community healthcare centres (CHCs) and district hospitals. Clinics and CHCs are
administered by either local or provincial government. Only clinics will be selected for this
study to ensure selection of the same facility type, because not all sub-districts have a CHC or

District hospital.
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2.3 STUDY POPULATION

The study population will be women aged 30 and above, presenting to PHC clinics for any
service, in the Johannesburg District in 2017. The age restriction is consistent with the age as
stated in the national cervical screening policy.

2.4 SAMPLING

Eligibility criteria: Any woman of age 30 and above, attending the clinic on the day of the

study for any health service (including Pap smear) during a selected 3 month period.

In each sub-district, two clinics will be selected through simple random sampling by
sampling with probability proportion to size, where the measure of size is the clinic weekly
headcounts. The sample size of study participants was calculated using STATA statistical
software version 13.0 (43)with assistance from a statistician. Suppose we take 20 women per
clinic, then the overall sample size is 280. The sample size calculation took into consideration
the effect of clustering of women within clinics. The effect of clustering is measured by the
design effect (deff). We assumed there is moderate clustering effect, and so use a deff of 1.5.
A deff of 1.5 is equivalent to an effective sample size of 190 women. The proportion of
participants who have had a Pap smear in their lifetime can be estimated with a precision of
+7.3% for a deff of 1.5. To detect whether the proportion of women who have had a Pap
smear differs between women who have low HBM scores (below the median) than those with

high HBM scores (above the median), we assume the following:

a) Among women with low HBM scores, 50% will have had a Pap smear done

b) Among women with high HBM scores, this proportion will increase to 70% (absolute

increase of 20%)

If moderate clustering effect (deff of 1.5), effective sample size of 190 (95 women per group)

will have 84% power to detect the assumed differences as statistically significant at the 5%
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level. Thus the study with a sample size of 280 will have sufficient power to detect a
significant difference in the uptake of Pap smears between the two groups of women. (See

Annexure B for detailed sample size considerations).

Sampling methods will be at two levels. The first level will be the selection of the facilities

and the second level will be the selection of participants.

e Selection of facilities:
Study clinics will be selected through simple random sampling. Two clinics per Sub-district
will be selected. Sub-district A, B, C, D, E; Fand G have 12, 7, 7, 31, 10, 14 and 21 clinics

respectively.

e Selection of the participants
The participants at the facilities will be selected using systematic sampling methods. In each
clinic a sample of 20 eligible women will be selected. During data collection, each clinic will
be visited daily for five days and the sample proportion of 20 women will be spread across
five days. On each day, the first participant will be sampled from a random starting point in
the queue, and the nth woman in the queue will be approached systematically. In cases where
the approached woman is not an eligible participant, the next eligible woman on the queue

will be approached.

2.5 DATA COLLECTION AND VARIABLES

Primary data will be collected using an interviewer-administered structured questionnaire.
Participants’ responses will be captured onto REDCap software (44). Data will be collected
over a 3 month period from each sampled clinic sequentially starting from one clinic, and go
there every day until the required number of participants have been interviewed, then move to
the next clinic. The interview will be done in a private room at the clinic, following

permission from the facility manager. Participants will be taken off the queue and return back
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to their position in the queue after the interview. The researcher will have one research
assistant who has experience in research and also fluent in English and other local languages

to assist with the interviews.

The questionnaire will be compiled using the HBM as a framework to measure three main
categories of variables: exposure (beliefs and perceptions), outcome (whether one has ever
had a Pap smear done) and possible confounder variables (socio-demographic characteristics
and knowledge). The exposure variables will be measured using the adapted and modified
CHBM and CSE scales, both tools are validated to ensure internal consistency, content and
construct validity. The adapted CHBM scale for cervical cancer screening has five subscales
with 35 items and a Cronbach’s alpha reliability coefficients ranging from 0.62 to 0.86 (29).
The adapted CSE scale with a Cronbach’s alpha correlation coefficient of 0.87 will be used to
measure the self-efficacy subscale which contains 10 items (39). The items in each subscale
are measured using five-point Likert-type response choices ranging from strongly disagree (1
point) to strongly agree (5 points). The outcome variable will be measured by asking each
woman whether she has ever had a Pap smear done. The other explanatory variables (possible
confounders) include: age, marital status, highest level of education obtained, employment
status and general knowledge about cervical cancer and Pap smears, which are all derived

from related literature. (See annexure C for data collection tool - questionnaire) Survey link:

2.6 PILOT TEST
The pilot study will be done a month prior to commencing the study to refine and improve

the questionnaire and the quality of the interviews, to address any logistical challenges and to
assess the cost and timeliness of the interviews. The pilot test will be at a randomly selected
clinic in the Johannesburg District which is not part of the selected sample, and ten

participants will be interviewed. Final changes to the tool will be made based on the pilot
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findings. The research assistant will be trained before and during the pilot study to ensure that

the questionnaire is well understood and to standardize the data collection process.

2.7 DATA MANAGEMENT AND ANALYSIS
The database from REDCap software will be exported to STATA statistical software version

13.0 (43) for data analysis. Descriptive statistics will be used to describe the data
(means/median, SD/range for numerical and proportions for categorical variables). Items for
each HMB subscale and for knowledge will be summed and expressed as total scores
(numerical variables) for each subscale. The skewness test will be done to determine if scores
are normally distributed, then means and standard deviations calculated, otherwise median
and interquartile ranges will be used. Bivariate analysis using the student t-test will be used to
determine if there are differences in mean scores for each HBM subscale between women
who have had a Pap smear and those who have not, and a reported p value < 0.05 will be
regarded as statistically significant. A multivariate analysis will be done using multiple
logistic regression to determine whether there is an association between the individual HBM
subscales and the uptake of Pap smears. The measure of association to be used is an odds
ratio (both crude and adjusted) and reports 95% confidence intervals. (See annexure D for

data analysis plan)

2.8 LIMITATIONS AND BIAS
The study is a cross-sectional design, it cannot determine temporality (whether beliefs and

perceptions preceded uptake of screening). The study will be conducted in clinics, thus
excluding women in the community who are not attending clinics and introducing a potential
selection bias. HIV/AIDS as a context issue in South Africa is not addressed in the existing
HBM scales that I am applying in my research. The participant’s age is also a potential

selection bias, because women who are infected with HIVV/AIDS are screened for cervical
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4.

cancer more regularly earlier than age 30. The questionnaire is interviewer-administered,
which could result in socially-desirable responses considering the interviewer’s presence
(information bias). However, a self-administered questionnaire could result in incomplete
responses and might be difficult for respondents who are unable to read or write in English.
The questionnaire is in English, so the interviewers may have different interpretation to

responses given in other languages.

3. ETHICAL CONSIDERATIONS

This protocol will be submitted to the medical Wits Human Research Ethics Committee and
the Johannesburg District Heath Research Committee for approval. No personal identifying
information will be collected (no names, only study ID), and the collected data will be
confidential for use in this research only. Only the researcher and the research supervisor will
have access to the REDCap database which will be stored on the researcher’s laptop in a
password-protected file. The database will be kept for five years or as long as required by the
ethics committee. All participants will be given a full explanation of what the study entails
and the purpose in simple English, and clarifications in a local language where possible.
Participants will be reassured that choosing to or not to participate in the study will not have
an effect in the service they will receive at the clinic. The study poses no harm to the
participants and no incentives will be offered for participating. (See Annexure E for

participant information sheet and consent form)

PROJECT MANAGEMENT
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4.1 WORK PLAN

ACTIVITY

Nov’l6 | Dec Jan’17 Feb Mar Apr May Jun July Aug Sept Oct

Protocol Submission to Postgrad committee

Protocol Submission to Ethics Committee

Submission to District Research Committee

Data collection and capturing

Data analysis

October to December 2017

Report writing

January to March 2018- For report submission first semester of 2018

4.2 BUDGET
Activity Estimated Expenditure Total cost
Printing consent forms and information sheets R0.40 X 580 R232
Laptop/tablet R5000 R 5000 (Self-funding)
Employing an extra fieldworker and training R3000 monthly X 3 Months R9000
Travelling to cost (petrol to drive to facilities) R100 per return trip X 28 days R2800
Total cost R12032

Application for funding will be submitted to the Wits Faculty of Health Sciences, Cancer

Association of South Africa (CANSA) and the Discovery Foundation following ethical

clearance of the study.

4.3 RESULT DISSEMINATION PLAN

This research is conducted for a Wits MMed qualification. The study results will be presented

as a report to the City of Johannesburg District managers meeting which consists of the sub-

district managers and the programme managers and the different stakeholders supporting the

district. The results will also be shared with the facility managers of all the clinics that were

part of the study. The results will also be presented at conferences and possibly in a scientific

publication.
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ANNEXURE A- Health Belief Model diagram
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Perceived Barriers

Perceived
Susceptibility

Perceived Threat

Likelihood of Engaging in
Health-Promoting
Behavior

Self-Efficacy

Cues to Action

Concept Definition Application
Define population(s) at risk, risk
gt it levels; personalize risk based on a
Doy | ST o %S | prr oo ofboavir,
heighten perceived susceptibility if
too low.
Perceived S;?Disg'ggxdﬂfﬁno‘g ang | Secify consequences of the risk
Severity - and the condition
what its consequences are
One's belief in the efficacy : ,
Perceived of the advised actionto | Denne action to take; how, where,
: . when; clarify the positive effects to
Benefits reduce risk or seriousness e
of impact B
Perceived One's opinion of the Identify and reduce barriers through
g tangible and psychological | reassurance, incentives,

costs of the advised action

assistance.

Cues to Action

Strategies to activate
"readiness”

Provide how-to information,
promote awareness, reminders.

Self-Efficacy

Confidence in one's ability
to take action

Provide training, guidance in
performing actlion.

Source: Google images, retrieved (28/06/2016) https://www.google.co.za/images
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ANNEXURE B- Sample size considerations

In each sub-district a sample of two clinics will be selected with probability proportional size where the measure of size is the clinic weekly
headcounts. In each clinic a systematic sample of 20 eligible women will be selected. Suppose we take 20 women per clinic, then the overall
sample size is 280. However, one has to take into consideration the clustering of women within clinics. This effect is measured by the deff

(design effect). With a deff of 1.5, this is equivalent to an effective sample size of about 190. A deff of 2 is equivalent to an effective sample
size of 140.

1. The proportion of participants who have had Pap smears can be estimated with the following precision:
a) If no clustering, precision will be £6%
b) For a deff of 1.5, precision will be £7.3%
c) For a deff of 2, precision will be £8.6%

Thus we will be able to estimate the proportion of women who have had a Pap smear with sufficient precision.

2. To detect whether the proportion differs between women with negative beliefs regarding cervical screening and those with positive
beliefs, we assume the following:
a) Among women with negative beliefs, 40% will have had a Pap smear done in their lifetime
b) Among women with posltive beliefs, this proportion will increase to 70% (absolute increase of 30%)

3. Approximately equal numbers of women will have negative and positive beliefs regarding cervical cancer and screening
a) If no clustering, then the total sample size of 280 (140 negative beliefs and 140 positive beliefs) will have 95% power to detect the
assumed difference (40% vs 70%) as statistically significant at the 5% level.

b) If moderate clustering effect (deff = 1.5), then effective sample of 190 (95 per group) will have 84% power to detect as significant.

c) If strong clustering effect (deff = 2), then effective sample size of 140 (70 per group) will have 72% power.
So the study will have sufficient power to detect a significant difference in the uptake of screening amongst the two groups, provided the
clustering effects are moderate. Note that in practice, health belief model scales for beliefs and perceptions regarding cervical screening will
be used, which will make it easier to detect a relationship between uptake of Pap smears and beliefs than to one of the two groups namely
negative beliefs regarding Pap smears or positive beliefs regarding Pap smears.



SUB-DISTRICT FACILITY RANDOMLY SELECTED NUMBER OF PARTICIPANTS TO BE Adress Suburb Tel number
RECRUITED

A Diepsloot South Clinic 20 STAND 5355, DIEPSLOOT X5 DIEPSLOOT EXT 5 011 464 7182

A Halfway house clinic 20 C/O MARKET & WEST STREET HALFWAY HOUSE 0118053112

B Randburg Clinic 20 C/O HENDRIK VERWOERD DRIVE RANDBURG 011 686-2144
AND SELKIRK AVENUE

B Claremont Clinic 20 96 PRINCESS STREET CLAREMONT 011 477-9936

C Helderkruin Clinic 20 PHEASANT STREET HELDERKRUIN 011 764-5403

C Zandspruit Clinic 20 ADMINISTRATION HOUSE, DF ZANDSPRUIT 011 794-2210
MALAN DRIVE

D Jabavu Clinic 20 3123 TUMAHOLE STREET WHITE CITY JABAVU 011 984-4422

D Protea Glen clinic 20 0824679385

E Wendywood clinic 20 C/O WENDY AND BOWLING STREET WENDYWOOD 011 802 1095

E Thoko Mngoma Clinic 20 C/O 6TH AVENUE AND 3RD STREETS MARLBORO 011 448-1402

F Glenanda clinic 20 C/O SURMON & VOSTER GLENANDA 0114323546

F Crown Gardens Clinic 20 C/O ULSTER MOURNE STREET, CROWN GARDENS 011 680-4258
RECREATION CENTRE

G Orange Farm Ext7 Clinic 20 12481 EXT7 ORANGE FARM 011 850 3527 Sr Nomafu

G Lenasia South Civic Center Clinic 20 C/O WELLINGTON AND WIMBLEDON LENASIA EXT 4 011 855-1617- sister
STREETS Lindi/any sister available

TOTAL 280
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ANNEXURE D: Table for Data Analysis Plan

OBJECTIVE VARIABLES TYPE OF VARIABLE ANALYSIS
1. To determine the proportion of women | Outcome variable:
attending clinics for any services in the o ) )
Johannesburg District in 2017 who have e Pap smear uptake e Categorical a) Descriptive analysis-Proportions

ever had a pap smear in their lifetime.

(yes/no)

To determine the demographic

Possible Confounder variables:
Descriptive analysis:

characteristics and knowledge regarding o Age a) Mean/median & SD/IQR (age and
cervical cancer. e Education level e Numerical knowledge)

e Marital status e Categorical b) Proportions (categorical variables)

e Employment e Categorical

e Knowledge of screening e Categorical

e Numerical (score)
Exposure variables:

To describe the beliefs and perceptions
(six HBM constructs) regarding cervical e Susceptibility e All numerical (scores) a) Descriptive analysis-Mean/median
cancer and Pap smears e Severity &SD/IQR

o Benefits

o Barriers

e Cues to action

e Self-efficacy

To determine the association between
beliefs and perceptions regarding
cervical cancer and Pap smears and the
uptake of cervical cancer screening,
while controlling for demographics
characteristics and knowledge

a) For bivariate analysis- student t-test to determine if there are differences in mean scores of the HBM sub-scales
between women who have had a pap smear and those who have not. A p-value of <0.05 will be regarded as
statistically significant.

b) For multivariate analysis — multiple logistic regression analysis to determine association between the HBM sub-
scales and uptake of screening. Measure of association: odds ratio (both crude and adjusted odds ratio) and 95%
confidence intervals.
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ANNEXURE E- Information sheet and consent form

PARTICIPANT INFORMATION SHEET FOR WOMEN IN THE JOHANNESBURG METROPOLITAN HEALTH DISTRICT
Study title: Beliefs and perceptions regarding cervical cancer and screening associated with uptake of Pap smears in Johannesburg.

Greeting: Good day, my name is Dr Mantwa Chisale Mabotja; | am a Public Health Medicine registrar at University of the Witwatersrand
employed by the Gauteng Department of Health. I would like to invite you to consider participating in a research study. Research is a process to
learn the answer to a question. Before you decide whether or not to take part, it is important for you to understand why the research is being done
and what it will involve. Please take time to read the following information carefully. Do not hesitate to ask if you have any questions

Introduction: Iam carrying out a research study. In my research I want to learn about women’s beliefs and what they think about cervical
cancer and the prevention of cervical cancer with Pap smears. | will interview women of age 30 and above who are attending this clinic and the
other clinics in Johannesburg. The results will be used to help the health authorities in this district to develop interventions to improve the
prevention of cervical cancer.

Invitation to participate: We are asking women aged 30 and above to participate in the research study. We are selecting individuals to
participate, and you have been randomly selected to take part in an interview.

What is involved in the study — If you decide to take part, the interview will take approximately 30 minutes to complete. | will use a
questionnaire to ask you some questions and | will write down your answers on the guestionnaire.

Risks: There are no risks involved in taking part in this study. I will not use your names or personal identifying information in the research.

Benefits: All participants will be given pertinent information on the study while involved in the project. After the study is finished, the results
will be made available to clinic managers and district managers in a form of a report.

Participation is voluntary: It is up to you to decide whether or not to take part, taking part is voluntary. If you do decide to take part you will
be given this information sheet to keep and be asked to sign a consent form. If you decide to take part you are still free to withdraw at any time
and without giving a reason. Refusal to participate will involve no penalty or loss of services in the clinic.
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Reimbursements: There will be no form of reimbursement for the participants.

Confidentiality: Efforts will be made to keep personal information confidential. All the information that is collected will be kept strictly
confidential. No identifying data (name, ID number, phone number, address) will be collected. All the information collected in this interview,
will be stored in the REDCap database, which is a secure and only accessible to the researcher. The researcher will be able to download the
information from the database and analyse it in new ways.

Thank you for taking the time to read this information sheet.

Contact details of researcher — for further information contact:
Dr Mantwa Chisale Mabotja
Department of Public Health Medicine (Wits)

Cell phone: 0736542355 or Email: mc.chisale@gmail.com

Contact details of REC administrator and chair — for reporting of complaints / problems please contact:

The secretary, Wits Human Research Ethics Committee on (011) 717 1234 or at their physical address: Third Floor, Philip Tobias Building,
Jubilee Street, Parktown.



INFORMED CONSENT:
Study title: Beliefs and perceptions regarding cervical cancer and screening associated with uptake of Pap smears in Johannesburg.

e | hereby confirm that I have been informed by the study doctor, Dr Mantwa Chisale Mabotja, about the purpose, conduct, benefits
and risks of this research study entitled beliefs and perceptions regarding cervical cancer and screening and associated uptake of
Pap smears amongst women in Johannesburg.

e | have also received, read and understood the above written information sheet regarding the research study.

e | am aware that the results of the study, including personal details regarding my age will be anonymously processed into a study
report.

e In view of the requirements of research, | agree that the data collected during this study can be processed in a computerised
system by Dr Mantwa Chisale Mabotja or on their behalf.

e | may, at any stage, without reasons, withdraw my consent and participation in the study.

e | have had sufficient opportunity to ask questions and declare myself prepared to participate in the study.

PARTICIPANT:

Signature / Mark or Thumbprint Date and Time

I, Dr Mantwa Chisale Mabotja, herewith confirm that the above participant has been fully informed about the nature, conduct and purpose of the
above study.

STUDY DOCTOR:



Printed Name Signature Date and Time

TRANSLATOR / OTHER PERSON EXPLAINING INFORMED CONSENT

Printed Name Signature Date and Time

Source: Version Control No: HREC version August 2011
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