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Abstract

Background: The burden of cervical cancer continues to rise in developing economies. Women in the sub-Saharan
African region have higher chances of developing cervical cancer due to a greater prevalence of related risk factors.
The purpose of this study was to determine the effect of health education intervention on cervical cancer and
screening perceptions of women in the Komenda, Edina, Eguafo, and Abirem (K.E.E.A) District in the Central Region
of Ghana.

Methods: A non-equivalent control-group design was used to select church women; 396 in the intervention group and
386 in the control group, aged 11 to 70 years in the K.E.E.A District in the Central Region of Ghana. Data was collected via
a validated structured interview schedule and analysed using the paired - and independent-samples t-tests, Kruskal-Wallis
test, and Mann-Whitney U test.

Results: A comparison of the mean differences between the pre-post-test scores for the intervention and control groups
showed a statistically significant difference for knowledge of cervical cancer (t = 6.22, df = 780, p = 0.001), knowledge of
cervical cancer screening (t = 5.96, df = 780, p = 0.001), perceived seriousness (t = 3.36, df = 780, p = 0.001), perceived
benefits (t = 9.19, df = 780, p = 0.001), and perceived barriers (t = 3.19, df = 780, p = 0.001). However, perceived
susceptibility for the intervention group reduced, evidenced by a decrease in the mean (mean =− 0.12) compared to the
control group (mean = 0.93) and this was statistically significant (t = 2.72, df = 780, p = 0.007).

Conclusions: Health education interventions are critical in improving knowledge and perceptions, and increasing self-
efficacy of women about cervical cancer and screening.

Keywords: Cervical cancer, Education intervention, Women, Knowledge, Health belief model, Pre-post-test, Ghana., Trial
registry: ISRCTN Registry., Trial registration: Current Controlled Trials ISRCTN13468193., Date: 22/03.2019.

Background
Cervical cancer is a disease of concern to women’s
health worldwide. It is estimated that 8.6 million women
above 15 years of age in Ghana are at increased risk of
developing cervical cancer [1]. In addition, annually,
3052 women are diagnosed with cancer of the cervix
with some 1556 deaths occurring in Ghana [1]. Cancer
of the cervix is caused by the Human Papilloma Virus
(HPV) which is a sexually transmitted infection (STI)
[2]. Infection with the HPV could take about 15 to 20

years before leading to cervical cancer, especially in indi-
viduals with normal immune function [2]. The disease
can be prevented through vaccination and screening and
treatment of precancerous lesions, and Ghana com-
menced implementation of HPV vaccination in 2013 [3].
Although cervical cancer can be prevented through

early screening and treatment of precancerous lesions,
cervical cancer screening in Ghana seems to have been
restricted to the regional and teaching hospitals as well
as some few private health facilities, and most women at
the community level lack access to cervical cancer
screening services [3]. The low level of awareness and
knowledge about the disease and screening are some of
the factors impacting cervical cancer screening
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utilisation [4, 5]. A study conducted in Elmina showed
that only 6.4% of women had knowledge about cervical
cancer and 2.3% had knowledge about Pap smear tests [6].
Therefore, efforts to increase awareness, knowledge

and understanding of the perceptions of women about
cervical cancer and screening through the provision of
an educational intervention will be an important step in
promoting the health of women. Health education may
enable women to increase their intention to screen. Evi-
dence from a systematic review of studies conducted in
developed settings strongly supports the use of health
education programmes in increasing cervical cancer
screening utilisation [7]. Nonetheless, in Ghana, there
seems to be a paucity of data on the impact of health
education intervention on cervical cancer screening util-
isation. This study is meant to fill a gap in the existing
literature in the area of promoting women’s health. The
study hypothesised that there would be an increase in
knowledge about cervical cancer, knowledge about cer-
vical cancer screening, perceived susceptibility, perceived
seriousness, perceived benefits, and self-efficacy in the
intervention group compared to the control group. This
study also hypothesised that perceived barriers about
cervical cancer screening would decrease for women in
the intervention group compared to the control group.

Methods
Research Design
The study was conducted in the Komenda, Edina,
Eguafo, Abirem (K.E.E.A.) District in the Central Region
of Ghana using a non-equivalent control group design.
By using this design, there was a possibility of selection
bias which was mitigated by carefully and randomly
selecting participants in both the intervention and
control groups.

Population and Setting
The population of women was estimated as 22,064 [8].
Women in this study referred to female adolescents and
adults. The K.E.E.A District which is located in the
southern part of Ghana was selected because most girls
indulge in sexual activities before attaining 15 years of
age without using a condom, which may put them at
risk of HPV and cervical cancer [8, 9]. This calls for an
urgent need to provide educational intervention about
cervical cancer and screening. The indigenes of K.E.E.A
are mostly involved in fishing and farming. There are
health centres in the district that offer primary health
care [10]. However, these health facilities do not provide
cervical cancer screening services. The nearest health fa-
cilities that offer cervical cancer screening are the Cape
Coast Teaching Hospital and a private medical labora-
tory, Life Sciences Diagnostic Centre, all in the Cape

Coast Metropolis which is about 12 km from the capital
of the K.E.E.A District, Elmina.

Sample and Sampling
Considering the population of women in the K.E.E.A
District (22,064), the study estimated 394 participants
using the equation proposed by Glenn [11]. The parame-
ters considered were precision level of plus or minus 5%,
confidence level of 95% and a proportion of 50% which
reflects the maximum variability in the population [11].
A sample size of 394 was required for this study, as this
would be representative of the total population of
women in the district. This was increased by 6% to cover
any degree of uncertainties such as dropouts. Therefore,
the total sample size required was 418 each for interven-
tion and control groups. However, due to attrition and
migration, a total sample size of 396 was realized for the
intervention group and 386 for the control group.
Although the Ministry of Health’s guidelines on non-

communicable diseases stipulate cervical cancer screen-
ing for women 25-64 years [12], women aged 11 to 70
years residing in the K.E.E.A District were included in
the eligibility criteria for this study. It was assumed that
if women as young as 11 years obtain information about
cervical cancer and screening, they would be well in-
formed about the risk factors and prevention strategies
in reducing their vulnerability.
Out of a total of five major towns in the district -

Elmina, Komenda, Eguafo, Abirem and Kissi - two were
randomly selected using simple random sampling with
replacement technique and these constituted the inter-
vention and control groups. Elmina Township was se-
lected as the intervention group whilst Kissi constituted
the control group.
The criteria for selection of churches for inclusion in

the study were that the church should have regular con-
gregation and have a branch in Elmina and Kissi. Using
this criteria, twelve churches were included in the study.
Out of the twelve churches found in both towns, eight
were randomly selected to participate in the study using
the simple random sampling with replacement tech-
nique. It was assumed that selection of the eight
churches will provide adequate sample for the study.
The justification for using churches is that Ghanaian

women believe in faith for healing and most people rely
on supernatural forces for healing, which could affect the
rate of detection of diseases and its outcome [13, 14]. This
strongly suggests that women in churches will be more
likely to cooperate and this could also encourage partici-
pation in cervical cancer screening [15, 16]. The findings
of this study may however not be generalised to all women
because the characteristics of women involved in this
study may differ from those who belong to other religious
sects or social gatherings.
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The congregation sizes for the churches differed and
there was no valid list for all members of the varied
churches. Therefore, participants from the selected
churches were conveniently sampled based on their con-
sent to participate in the study. In all churches, eligible
women interested in participating were enrolled in the
study. However, there was a dropout rate of 5.3% in the
intervention group and 7.7% in the control group.

Data Collection
A questionnaire was adapted from Ebu et al. [6] and
Mupepi et al. [5]. The adaptation was to make it cultur-
ally relevant and applicable to the current study based
on the hypotheses the study sought to test. The outcome
measures of the study were knowledge of cervical can-
cer, knowledge of cervical cancer screening, perceived
susceptibility, perceived seriousness, perceived benefits,
perceived barriers, and self-efficacy. Perceived suscepti-
bility was operationally defined as an individual’s sub-
jective perception of being at risk of cervical cancer,
perceived seriousness – subjective evaluation of an indi-
vidual to perceive the seriousness or the possible conse-
quences of cervical cancer, and perceived barriers -
factors perceived to be hindering one’s ability to engage
in cervical cancer screening or overcoming possible fac-
tors associated with seeking cervical cancer screening.
Perceived benefit was defined as the subjective benefits
of engaging in cervical cancer screening to prevent cer-
vical cancer which is influenced by an individual’s level
of motivation, and self-efficacy – the confidence to engage
in cervical cancer screening. They were all measured at
baseline and 6 weeks. The method of measurement for all
the outcome measures was a questionnaire. The instru-
ment had already been validated with the following Cron-
bach’s alphas: knowledge about cervical cancer = .738,
knowledge about cervical cancer screening = .704, per-
ceived susceptibility = .824, perceived seriousness = .820,
perceived benefits = .798 and perceived barriers = .795.
Face and content validity were achieved by showing it to
experts in the field of cervical cancer and screening.
The following constructs of the Health Belief Model

were used to determine women’s knowledge and percep-
tion of cervical cancer and screening. Knowledge about
cervical cancer consisted of 10 items on the risk factors,
signs and symptoms, and prevention. Knowledge about
cervical cancer screening consisted of five items. Per-
ceived susceptibility, perceived seriousness, and per-
ceived barriers subscales consisted of eight items each.
Perceived benefits subscale consisted of five items. The
items on knowledge about cervical cancer and screening
were categorical variables with the responses “Yes”, “No”
and “Don’t Know”. Perceived susceptibility, perceived
seriousness, perceived benefits, and perceived barriers
were measured on a four-point Likert scale.

Participants were recruited from churches by making
announcements about the project in the respective
churches. Six diploma prepared nurses were trained on
the use of the standardised educational tool to deliver ef-
fective health education on cervical cancer and screen-
ing. They also received training on how to administer
the questionnaire to both the intervention and the con-
trol groups in order to obtain relevant data for the study.
This was delivered through face to face interview with
the individual respondents. For both the intervention
and control groups, an initial pre-test data were col-
lected from eligible participants who volunteered for the
study. This was followed by education on cervical cancer
and screening in the intervention group.

Intervention
The intervention comprised a comprehensive education
on cervical cancer and screening. Women in the selected
churches in Elmina constituted the intervention group.
Women from the selected churches who consented to
participate in the education intervention were grouped
into their various churches and assessed before giving
health education using a standardised educational tool
on cervical cancer and screening. The health education
included information on cervical cancer and screening
to increase the level of awareness about the disease. The
education on cervical cancer focused on the cause, pre-
disposing factors, signs and symptoms, complications
and methods of prevention. Regarding cervical cancer
screening, participants were introduced to where they
could go for testing, persons who carry out the test and
the part of the body needed for the test. The benefits of
cervical cancer screening and the perceived barriers to
screening were addressed. This educational intervention
spanned a period of six weeks and included the use of
lectures, discussions, videos, and leaflets. The health
education was given once every week in the respective
churches. Therefore, each participating church had six
sessions. Each of the sessions were delivered by a quali-
fied nurse with sufficient knowledge about the disease.
On average, each lecture took approximately 1 hour
after which participants were given the opportunity to
ask questions and any misconceptions clarified. Partici-
pants were also given time to reflect and discuss issues
concerning cervical cancer and screening amongst them-
selves. After six weeks of education, the participants
were reassessed with the same instrument as used prior
to the educational intervention to assess any changes in
knowledge and perceptions about the disease and
screening. For participants who agreed to participate in
the study but due to some reasons were not available at
the time of data collection or the intervention, efforts
were made to either collect the data or carry out the
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health education at a later date convenient to them but
within the time for the project.
For the control group, initial data were collected from

eligible women in the churches constituting the control
group who volunteered to participate in the study. Par-
ticipants from the selected churches were conveniently
sampled based on their consent to participate in the
study. Data were collected from the same group six
weeks after the initial data collection.

Data Analysis
Measurement of knowledge about cervical cancer con-
sisted of 10 items on a dichotomous scale. Each correct
answer on the items was assigned a score of one and an
incorrect answer attracted a score of zero. The individ-
ual scores were computed for pre- and post-tests in both
groups and used for the analysis. Knowledge about cer-
vical cancer screening consisted of 5 items. The items
were also dichotomous and scored and computed as de-
scribed for knowledge on cervical cancer. The percep-
tion aspect of the questionnaire contained questions on
perceptions of susceptibility, seriousness, benefits and
barriers. These were scored by participants strongly
agreeing, agreeing, disagreeing or strongly disagreeing to
each of the statements that constituted the sub-scales.
For positive statements on the sub-scale, strongly agree
was assigned a score of (4), agree (3), disagree (2) and
strongly disagree (1). The reverse score was used for
negative statements. The individual scores for perceived
susceptibility, seriousness, benefits and barriers were
computed for the levels of agreement before and after
the intervention in both groups and used for the ana-
lysis. Self-efficacy was measured using a single item with
a binary outcome of how confident they are in seeking
cervical cancer screening.
Data were analysed with the Statistical Package for So-

cial Sciences software version 21.0 (IBM Corporation,
Armonk, NY, USA). The paired sample t-test was used
to determine knowledge about cervical cancer, know-
ledge about cervical cancer screening, perceived suscep-
tibility, perceived seriousness, and perceived benefits
within the intervention group by comparing the before
and after intervention scores. A similar analysis was
done for the control group. The independent-sample t-
test was used to determine the effect of the intervention
by comparing participants scores on knowledge about
cervical cancer, knowledge about cervical cancer screen-
ing, perceived susceptibility, perceived seriousness, and
perceived benefits between the intervention and control
groups. Self-efficacy for the various participants before
and after the educational intervention were also analysed
using the Kruskal-Wallis test with the Post Hoc per-
formed using Mann-Whitney U.

Results
Socio-demographic Characteristics of the Respondents
Table 1 presents the socio-demographic characteristics
of the respondents in both the intervention and control
groups. For the intervention group, 21.5% of the women
were within the age group 50-59 years. Regarding mari-
tal status,44.4% of the women in the intervention group
were married, compared 52.6% in the control group. In
connection with the educational status of the women,
45.2% of the women in the intervention group had pri-
mary education whiles 50.0% of the women in the con-
trol group had primary education. Also, 17.7% of women
in the intervention group had no formal education.
Table 1 further shows that a higher percentage of
women in the intervention group, 70.7%, were employed.
It is worth mentioning that women in this community
are mostly self-employed. They are basically fish mon-
gers, farmers and petty traders.

Table 1 Socio-demographic Distribution of Respondents

Selected variables Communities Total

Elmina Kissi

Age

10–19 10.6 14.5 12.5

20–29 16.7 21.0 18.8

30–30 18.7 20.7 19.7

40–49 21.0 17.9 19.4

50–59 21.5 15.8 18.7

60–69 11.6 9.6 10.6

Marital status

Single 34.6 29.3 32.0

Married 44.4 52.6 48.5

Divorced 9.3 8.0 8.7

Widowed 9.6 8.5 9.1

Cohabiting 2.0 1.6 1.8

Level of Education

No formal education 17.7 22.3 19.9

Primary 45.2 50.0 47.6

Secondary 26.0 20.5 23.3

Tertiary 11.1 7.3 9.2

Employment status

Retired 2.8 1.0 1.9

Student 13.6 11.9 12.8

Unemployed 12.9 16.1 14.5

Employed 70.7 71.0 70.8

Total 100.0 100.0 100.0

N for Kissi = 386, N for Elmina = 396
Intervention Control
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Paired samples t-test on Pre- and Post-test Education
Intervention on Cervical Cancer and Screening for
Women in the intervention group
Table 2 presents the results of a paired-samples t-test con-
ducted to compare the effect of cervical cancer and screen-
ing education on women’s knowledge of cervical cancer,
knowledge of cervical cancer screening, perceived suscepti-
bility, perceived seriousness, perceived benefits, and per-
ceived barriers in the intervention group. As can be seen in
Table 2, a comparison of the mean for knowledge of cer-
vical cancer before (mean = 3.44) and after (7.12) the inter-
vention shows that there might be some difference. To test
whether the difference in mean between the two conditions
was statistically significant, a paired samples t-test was con-
ducted. The result of this test revealed that there was a sta-
tistically significant difference between the pre and posttest
(t = 25.25, df = 395, p = 0.001).
Also, comparison of the mean for knowledge of cer-

vical cancer screening, perceived seriousness, perceived
benefits and perceived barriers before and after the
intervention in Table 2 shows some differences. These
were also tested statistically using paired samples t-tests
and there was a statistically significant difference be-
tween the pre and posttest scores for knowledge of cer-
vical cancer screening (t = -15.62, df = 395, p = 0.001),
perceived seriousness (t = 8.93, df = 395, p = 0.001), per-
ceived benefits (t = 8.13, df = 395, p = 0.001), and perceived
barriers (t = 3.46, df = 395, p = 0.001). However, there was
no statistically significant difference between the pre and
posttest scores for perceived susceptibility (t = 0.44, df =
395, p = 0.331).

Paired samples t-test on Pre and Posttest Cervical Cancer
and Screening for Women in the Control Group
Table 3 presents the results of the paired-samples t-test
performed on women’s cervical cancer and screening

pre and posttest without any intervention. Comparison
of the mean for the two conditions for knowledge of cer-
vical cancer, knowledge of cervical cancer screening,
perceived susceptibility, perceived seriousness, and per-
ceived benefits shows some differences. The differences
were tested statistically, and there was a statistically sig-
nificant difference between the before and after the test
for knowledge of cervical cancer (t = 16.09, df = 385, p =
0.001), knowledge of cervical cancer screening (t = 4.75,
df = 385, p = 0.001), perceived susceptibility (t = 3.53, df
= 385, p = 0.001), perceived seriousness (t = 3.37, df =
385, p = 0.001), and perceived benefits (t = 4.96, df =
385, p = 0.001). However, there was no statistically sig-
nificant difference for the two conditions for perceived
barrier (t = 0.99, df = 385, p = 0.162).

Independent samples t-test on Pretest Scores on Cervical
Cancer and Screening for the Intervention group (Elmina)
and control group (Kissi)
Table 4 presents the results of the independent-samples
t-test performed on pretest scores for cervical cancer
and screening of two independent groups of women in
the intervention and control groups. The baseline infor-
mation of the women about cervical cancer and screen-
ing in both groups were assessed. As can be seen in
Table 4, comparison of the mean for knowledge of cer-
vical cancer in the two independent groups suggests that
women in the intervention group had more information
about cervical cancer (mean = 3.44) compared to the
control group (mean = 2.53). There was also a difference
in the mean for perceived seriousness in the two groups.
Women in the intervention group had a higher mean
(mean = 23.94) compared to the control group (mean =
22.99). To test whether the difference in mean between
the two groups was statistically significant, the
independent-samples t-test was performed. The results

Table 2 Paired samples t-test on Pre- and Post-test Education Intervention on Cervical Cancer and Screening for Women in the
intervention group

Variables N Mean Std. Dev. Mean Difference T df P-value

Knowledge of cervical cancer Before 396 3.44 2.19 3.67 25.25 395 0.001

After 396 7.12 1.91

Knowledge of cervical cancer screening Before 396 2.49 1.07 1.11 15.62 395 0.001

After 396 3.59 0.94

Perceived susceptibility Before 396 18.37 3.75 0.12 0.44 395 0.331

After 396 18.24 4.06

Perceived seriousness Before 396 23.94 3.88 2.26 8.93 395 0.001

After 396 26.20 3.46

Perceived benefits Before 396 20.39 2.66 1.50 8.13 395 0.001

After 396 21.89 2.77

Perceived barriers Before 396 20.57 3.92 0.96 3.46 395 0.001

After 396 21.54 3.78
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of the t-test revealed that there was a statistically signifi-
cant difference in knowledge of cervical cancer (t = 5.78,
df = 777.931, p = 0.001) and perceived seriousness (t =
3.24, df = 780, p = 0.001) in the two groups. However,
there was no statistically significant difference in the two
independent groups for knowledge of cervical cancer
screening (t = 0.76, df = 780, p = 0.224), perceived sus-
ceptibility (t = 1.38, df = 780, p = 0.084), perceived bene-
fits (t = 0.11, df = 780, p = 0.457) and perceived barriers
(t = 1.54, df = 764.656, p = 0.062).

Independent samples t-test on Posttest Scores on Cervical
Cancer and Screening for the Intervention group (Elmina)
and Control group (Kissi)
Table 5 presents the results of the independent-
samples t-test performed on posttest scores for cer-
vical cancer and screening of two independent groups
of women in the intervention and control groups.

Table 5 shows differences in the intervention and
control groups on knowledge of cervical cancer (mean
= 2.21), knowledge of cervical cancer screening (mean
= 0.74), perceived susceptibility (mean = 0.68), per-
ceived seriousness (mean = 2.24), perceived benefits
(mean = 2.49) and perceived barriers (mean = 1.63).
To test whether the mean differences between the
posttest scores for the intervention and control
groups were statistically significant, the independent-
samples t-test was conducted. The results revealed
that there was a statistically significant difference in
the mean for knowledge of cervical cancer (t = 15.76,
df = 780, p = 0.001), knowledge of cervical cancer
screening (t = 8.29, df = 646.765, p = 0.001), per-
ceived susceptibility (t = 2.30, df = 780, p = 0.022),
perceived seriousness (t = 8.85, df = 780, p = 0.001),
perceived benefits (t = 12.11, df = 780, p = 0.001),
and perceived barriers (t = 5.98, df = 780, p = 0.001).

Table 3 Paired samples t-test on Pre and Posttest Cervical Cancer and Screening for Women in the Control Group

Variables Mean N Std. Dev Mean Difference T df P-value

Knowledge cervical cancer Before 2.53 386 2.24 2.38 16.09 385 0.001

After 4.91 386 2.01

Knowledge cervical cancer screening Before 2.43 386 1.04 0.43 4.75 385 0.001

After 2.86 386 1.49

Perceived susceptibility Before 18.00 386 3.71 0.93 3.53 385 0.001

After 18.93 386 4.24

Perceived seriousness Before 22.99 386 4.32 0.97 3.37 385 0.001

After 23.96 386 3.62

Perceived benefits Before 20.37 386 2.72 0.97 4.96 385 0.001

After 19.39 386 2.98

Perceived barrier Before 20.17 386 3.31 0.26 0.99 385 0.162

After 19.91 386 3.82

Table 4 Independent samples t-test on Pretest Scores on Cervical Cancer and Screening for the Intervention group (Elmina) and
control group (Kissi)

Variables Categories N Mean Std. Dev. Mean Difference t df P-value

Knowledge of cervical cancer Elmina 396 3.44 2.19 0.92 5.78 777.931 0.001

Kissi 386 2.53 2.24

Knowledge of cervical cancer screening Elmina 396 2.49 1.07 0.06 0.76 780 0.224

Kissi 386 2.43 1.04

Perceived susceptibility Elmina 396 18.37 3.75 0.37 1.38 780 0.084

Kissi 386 18.00 3.71

Perceived seriousness Elmina 396 23.94 3.88 0.95 3.24 780 0.001

Kissi 386 22.99 4.32

Perceived benefits Elmina 396 20.39 2.66 0.02 0.11 780 0.457

Kissi 386 20.37 2.72

Perceived barriers Elmina 396 20.57 3.92 0.39 1.54 764.656 0.062

Kissi 386 20.17 3.31
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Independent-sample t-test between the differences of the
pre-post-test of the intervention and control groups
Table 6 presents the Independent-sample t-test between
the differences of the pre-test-post-test results of the
intervention and control groups. The intervention group
received education on cervical cancer and screening
while the control group did not have any form of educa-
tion on cervical cancer. A comparison of the mean differ-
ences between the pre-post-test of the intervention and
control groups suggests a higher mean for knowledge of
cervical cancer in the intervention group (mean = 3.67)
compared to the control group (mean = 2.38). The mean
difference was statistically significant for knowledge of
cervical cancer (t = 6.22, df = 780, p = 0.001). Again, the
intervention group had higher mean for knowledge of cer-
vical cancer screening (mean = 1.11), perceived serious-
ness (mean = 2.26), perceived benefits (mean = 1.50) and
perceived barriers (mean = 0.96) compared to the control

group (0.43, 0.97, -0.97 and -0.26, respectively). These dif-
ferences were tested using the independent-samples t-test,
and findings revealed statistically significant mean differ-
ence for knowledge of cervical cancer screening (t = 5.96,
df = 780, p = 0.001), perceived seriousness (t = 3.36, df =
780, p = 0.001), perceived benefits (t = 9.19, df = 780, p =
0.001), and perceived barriers (t = 3.19, df = 780, p = 0.001).
However, perceived susceptibility for the intervention group
reduced, evidenced by a decrease in the mean (mean =
-0.12) compared to the control group (mean = 0.93) and this
was statistically significant (t = 2.72, df = 780, p = 0.007).
Furthermore, the pre-post-test scores for the two

groups were assessed on the basis of their self-efficacy.
Kruskal-Wallis test performed on the data obtained
showed that there was a statistically significant effect of
health education on self-efficacy (H = 81.99, df = 3, p =
0.001). Post Hoc comparisons using the Mann-Whitney
U test with Bonferronni correction at 0.0167 level of

Table 5 Independent samples t-test on Posttest Scores on Cervical Cancer and Screening for the Intervention group (Elmina) and
Control group (Kissi)

Variables Categories N Mean Std. Dev Mean Difference t df P-value

Knowledge of cervical cancer Elmina 396 7.12 1.91 2.21 15.76 780 0.001

Kissi 386 4.91 2.01

Knowledge of cervical cancer screening Elmina 396 3.59 0.94 0.74 8.29 646.765 0.001

Kissi 386 2.86 1.49

Perceived susceptibility Elmina 396 18.24 4.06 0.68 2.30 780 0.022

Kissi 386 18.93 4.24

Perceived seriousness Elmina 396 26.20 3.46 2.24 8.85 780 0.001

Kissi 386 23.96 3.62

Perceived benefits Elmina 396 21.89 2.77 2.49 12.11 780 0.001

Kissi 386 19.39 2.98

Perceived barriers Elmina 396 21.54 3.78 1.63 5.98 780 0.001

Kissi 386 19.91 3.82

Table 6 Independent-sample t-test between the differences of the pre-post-test of the intervention and control groups

Variables Categories N Mean Std. Dev. Mean Difference t df P-value

Difference in knowledge on cervical cancer Elmina 396 3.67 2.89 1.29 6.22 780 0.001

Kissi 386 2.38 2.91

Difference in knowledge on screening Elmina 396 1.11 1.42 0.68 5.96 736.38 0.001

Kissi 386 0.43 1.77

Difference in perceived susceptibility Elmina 396 −0.12 5.62 1.05 2.72 780 0.004

Kissi 386 0.93 5.157

Difference in perceived seriousness Elmina 396 2.26 5.04 1.29 3.36 780 0.001

Kissi 386 0.97 5.68

Difference in perceived benefits Elmina 396 1.50 3.68 2.47 9.19 780 0.001

Kissi 386 −0.97 3.85

Difference in perceived barriers Elmina 396 0.96 5.54 1.23 3.19 780 0.001

Kissi 386 −0.26 5.20
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significance showed that women in the intervention
group had higher self-efficacy (mean rank = 435.77)
compared to the control group (mean rank = 346.08).

Discussion
Effects of Health Education Intervention on Knowledge of
Cervical Cancer and Cervical Cancer Screening
The findings of the study suggest an increase in know-
ledge about cervical cancer in the intervention group
compared to the control group, evidenced by a higher
mean for the intervention. A possible explanation of this
finding may be that the participants in the intervention
group may have gained some knowledge after they had
been educated about the disease. This supports the find-
ings of a health education intervention study on cervical
cancer conducted in Nigeria, Jamaica and Egypt [17–21].
In Nigeria, the intervention increased the level of know-
ledge and awareness of cervical cancer and screening
[22]. A similar finding was observed in Jamaica as partic-
ipants had a massive improvement in knowledge about
cervical cancer risk factors, symptoms and prevention
[20]. Cervical cancer intervention programme for married
women in Egypt also reported a significant improvement
in knowledge about the disease after the intervention.
These studies highlight the important role health educa-
tion plays in shaping knowledge of health appropriate be-
haviours. Interestingly, although the control group did not
receive any education, there was a marginal increase in
knowledge of cervical cancer between the pretest and the
posttest scores within this group. This suggests that the
pretest might have motivated participants to search for in-
formation on cervical cancer.
The health education intervention was observed to

have impacted knowledge of cervical cancer screening,
as the intervention group had higher scores after the
intervention compared to the control group. A possible
explanation for this observation may be that the partici-
pants had comprehensive information about screening
during the education sessions. The finding of the present
study is consistent with the findings of previous inter-
vention studies [17, 20, 21]. The similarities in the meth-
odology employed could account for the findings
observed. A comparison of the post-test scores for the
intervention and control groups strongly suggests that
the health education intervention enhanced the know-
ledge of women about cervical cancer screening. Surpris-
ingly, a critical examination of the pre and post-test
scores for knowledge of cervical cancer screening in the
control group points to the fact that even without any
intervention, there was a slight improvement in know-
ledge. Since the study was a community-based one, cer-
tain factors were difficult to control, so participants
might have read or obtained information about cervical
cancer screening after the initial assessment.

Effects of Health Education Intervention on Perceptions
of Cervical Cancer Screening
The findings further suggest that perceived seriousness
about cervical cancer increased for women in the inter-
vention group compared to the control group after the
pre-post-test scores for both the intervention and con-
trol groups have been compared. This indicates that the
health education might have enabled participants to
evaluate the complications associated with the disease
and how these could impact their health and well-being,
as evidenced by a higher mean for the post-test scores
for the intervention and the differences between the pre-
post-test scores for the intervention compared to the
control group. An earlier study found health education
to have improved perception of the seriousness of cer-
vical cancer [21]. The homogeneity in the methodologies
between the current study and that of Ahmed et al. [21]
could explain the similarity in findings. Nonetheless, in
studies conducted among Turkish and incarcerated
women in the United States, perceived susceptibility was
low for women in the intervention group [22, 23]. Cul-
tural sensitivity and level of literacy among these popula-
tions may have accounted for the differences in findings.
Again, differences in the health education tool used for
the intervention in these studies may have contributed
to the observed findings. Furthermore, a critical analysis
of the findings suggests that within the intervention
group only, the level of perceived susceptibility actually
decreased whilst it increased in the control group. A
possible explanation could be that health education en-
abled women in the intervention group to evaluate their
level of risk about cervical cancer. It could also be that
since they are now equipped with adequate information
about the risk factors, they are more prepared to adopt
measures that will protect them from getting the disease.
In addition, perceived benefits of cervical cancer

screening significantly increased for women in the inter-
vention group compared to the control group after the
pre-post-test assessment. This finding indicates that the
participants may have understood the benefits of en-
gaging in cervical cancer screening as a result of the
health education intervention. Earlier studies affirmed
this finding [21, 24, 25]. A previous study reported that
health education changed women’s perception of the
benefits of preventing cancer of the cervix and modified
their beliefs [24]. Similarly, an educational programme
conducted for married women in Egypt saw a greater
improvement in perceived benefits of cervical cancer
screening after the programme [21]. In Nigeria, peer
education greatly influenced the perception of the bene-
fits of cervical screening [25]. It is worth mentioning that
within the intervention group only, there was an increase
in the perception of the benefits of screening after com-
paring the before and after scores. However, the after
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scores for the control group significantly decreased. It
could be assumed that the education intervention con-
tributed to the difference since the control group did
not receive any form of education; the participants in
the control group may have provided responses that put
them in good light.
The study’s findings failed to support the hypothesis

that perceived barriers about cervical cancer screening
will decrease for women in the intervention group com-
pared to the control group as evidenced by a higher
mean for the intervention group after comparing the dif-
ferences between the pre-post-test scores. Additionally,
comparison of the post-test scores for the intervention
and control group suggests that the intervention group
had more barriers compared to the control group. A
possible explanation could be that health education ex-
posed the women in the intervention group to the reality
of the problem of cervical cancer by enlightening them
on the challenges to seeking cervical cancer screening.
Additionally, the intervention took place in a fishing
community, and most of the women have low socio-
economic status, as they are mainly into petty trading
[10]. The finding of the current study is consistent with
that described by Ahmed et al. [21] in which the percep-
tion of barriers was found to be high after the implemen-
tation of the intervention among married women in
Egypt. In contrast, other studies conducted in developed
settings have reported fewer barriers post-intervention
within the intervention group [22, 24]. It is plausible to
assume that in developed settings, there may be well-
structured programmes to facilitate cervical cancer
screening, so women may not encounter many challenges
in an attempt to have a screening test done. However, in
resource-constrained settings like Ghana, cervical cancer
screening facilities may not be well developed [4].
Furthermore, the findings of the study failed to sup-

port the hypothesis that perceived susceptibility to cer-
vical cancer will increase for women in the intervention
group compared to the control group. It seems the
women were able to evaluate their level of risk as a re-
sult of the health education programme and found out
to be less at risk. A possible explanation could also be
that the participants gave socially desirable responses
since they are from religious groups and that may have
affected the outcome of the study. Similar findings were
reported by Bebis et al. [23] among Turkish women and
Ramaswamy et al. [22] among incarcerated women in
the United States in which the after-intervention scores
demonstrated less susceptibility to cervical cancer. In the
present study, perceived susceptibility scores were found
to be high for the control group when the posttest
scores for the intervention and control groups were
compared. Again, the findings suggest that the control
group had higher susceptibility perception after

comparing pre-post-test scores for both the intervention
and control groups. It could be assumed that women in
the control group provided responses that put them in
good light. It could also be possible that participants in
the control group may have searched for information
about the disease, which could have influenced the out-
come of their responses. Nonetheless, other empirical
works strongly suggest that perception of susceptibility
significantly increased after intervention in Egypt,
Greece, and Nigeria [21, 24, 25]. Therefore, the effect of
health education on perceived susceptibility is unclear in
the literature, which requires further evidence.
Additionally, self-efficacy or level of confidence is an

important determinant of health behaviour [26, 27]. Sev-
eral studies have examined its impact on cervical cancer
screening [27–29]. The findings of the present study
suggest that women who were educated on cervical can-
cer and screening had higher self-efficacy. This finding is
consistent with the findings of an intervention study
conducted in Turkey in which levels of self-efficacy
greatly improved in the intervention group compared to
the control group [28]. Women with increased self-
efficacy may have a higher tendency of engaging in
health appropriate behaviours, since they may have been
exposed to some information that may have influenced
their knowledge status. It is critical to note that direct
experience of mastery can greatly increase self-efficacy
belief [30]. An earlier study reported a direct relationship
between knowledge level [31], health literacy [32], and
self-efficacy. Education intervention study among diabetes
patients reported increased levels of self-efficacy after the
education sessions [33]. Additionally, a randomised con-
trolled trial reported that needs-based client education
may significantly improve the level of confidence and
health status [34]. This implies that self-efficacy is critical
in enabling individuals to successfully perform actions that
can potentially improve their health.

Conclusions
The findings of the study suggest that health education,
which employed lectures, discussions, videos, and leaf-
lets, may be critical in shaping knowledge of cervical
cancer and screening, changing perceptions, and build-
ing self-efficacy towards cervical cancer screening in
Ghana. In the present study, the intervention group
demonstrated high knowledge and positive beliefs to-
wards cervical cancer screening despite the barriers to
cervical cancer screening. It was evident that the barriers
could hinder eligible women from seeking screening,
though they may be well informed and have increased
self-efficacy. Measures to reduce the barriers may in-
crease cervical cancer screening uptake among the study
population. It is critical to note that education interven-
tions may enable women to evaluate their level of
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susceptibility and take measures to reduce risks of con-
tracting the disease, as those who received the health
education in this study self-reported to be less suscep-
tible to cervical cancer. The findings of the study are im-
portant in guiding health education interventions on
cervical cancer and screening in Ghana.
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