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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 selfefficacy of women about cervical cancer and screening.
Trial registration: ISRCTN Registry: Current Controlled Trials, ISRCTN13468198. Registered 22 March 2019.
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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
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years before leading to cervical cancer, especially in individuals with normal immune function [2]. The disease
can be prevented through vaccination and screening and
treatment of precancerous lesions, and Ghana commenced 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. Evidence 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 utilisation. 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 cervical 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 facilities that offer cervical cancer screening are the Cape
Coast Teaching Hospital and a private medical laboratory, Life Sciences Diagnostic Centre, all in the Cape
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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 parameters 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 intervention 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 noncommunicable diseases stipulate cervical cancer screening 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 informed 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 intervention and control groups. Elmina Township was selected 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 congregation 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 technique. 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 participation 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 consent 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 culturally 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 cancer, knowledge of cervical cancer screening, perceived
susceptibility, perceived seriousness, perceived benefits,
perceived barriers, and self-efficacy. Perceived susceptibility was operationally defined as an individual’s subjective perception of being at risk of cervical cancer,
perceived seriousness – subjective evaluation of an individual to perceive the seriousness or the possible consequences of cervical cancer, and perceived barriers factors perceived to be hindering one’s ability to engage
in cervical cancer screening or overcoming possible factors associated with seeking cervical cancer screening.
Perceived benefit was defined as the subjective benefits
of engaging in cervical cancer screening to prevent cervical 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 instrument had already been validated with the following Cronbach’s alphas: knowledge about cervical cancer = .738,
knowledge about cervical cancer screening = .704, perceived 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 perception 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. Perceived susceptibility, perceived seriousness, and perceived 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.
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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 effective health education on cervical cancer and screening. They also received training on how to administer
the questionnaire to both the intervention and the control 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 collected 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, predisposing 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 qualified 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. Participants were also given time to reflect and discuss issues
concerning cervical cancer and screening amongst themselves. 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. Participants 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 consisted 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 individual scores were computed for pre- and post-tests in both
groups and used for the analysis. Knowledge about cervical cancer screening consisted of 5 items. The items
were also dichotomous and scored and computed as described for knowledge on cervical cancer. The perception 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 analysis. 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 Social Sciences software version 21.0 (IBM Corporation,
Armonk, NY, USA). The paired sample t-test was used
to determine knowledge about cervical cancer, knowledge about cervical cancer screening, perceived susceptibility, 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 ttest was used to determine the effect of the intervention
by comparing participants scores on knowledge about
cervical cancer, knowledge about cervical cancer screening, 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 performed using Mann-Whitney U.
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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 marital 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 primary education whiles 50.0% of the women in the control 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 mongers, farmers and petty traders.

Table 1 Socio-demographic Distribution of Respondents
Selected variables

Communities

Total

Elmina

Kissi

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

Single

34.6

29.3

32.0

Married

44.4

52.6

48.5

Divorced

9.3

8.0

8.7

Age

Marital status

Widowed

9.6

8.5

9.1

Cohabiting

2.0

1.6

1.8

17.7

22.3

19.9

Level of Education
No formal education
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 conducted to compare the effect of cervical cancer and screening education on women’s knowledge of cervical cancer,
knowledge of cervical cancer screening, perceived susceptibility, perceived seriousness, perceived benefits, and perceived barriers in the intervention group. As can be seen in
Table 2, a comparison of the mean for knowledge of cervical cancer before (mean = 3.44) and after (7.12) the intervention 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 conducted. The result of this test revealed that there was a statistically significant difference between the pre and posttest
(t = 25.25, df = 395, p = 0.001).
Also, comparison of the mean for knowledge of cervical 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 between the pre and posttest scores for knowledge of cervical cancer screening (t = -15.62, df = 395, p = 0.001),
perceived seriousness (t = 8.93, df = 395, p = 0.001), perceived 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 cervical cancer, knowledge of cervical cancer screening,
perceived susceptibility, perceived seriousness, and perceived benefits shows some differences. The differences
were tested statistically, and there was a statistically significant 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 significant 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 information of the women about cervical cancer and screening in both groups were assessed. As can be seen in
Table 4, comparison of the mean for knowledge of cervical 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
Knowledge of cervical cancer

Knowledge of cervical cancer screening

Perceived susceptibility

Perceived seriousness

Perceived benefits

Perceived barriers

N

Mean

Std. Dev.

Before

396

3.44

2.19

After

396

7.12

1.91

Before

396

2.49

1.07

After

396

3.59

0.94

Before

396

18.37

3.75

After

396

18.24

4.06

Before

396

23.94

3.88

After

396

26.20

3.46

Before

396

20.39

2.66

After

396

21.89

2.77

Before

396

20.57

3.92

After

396

21.54

3.78

Mean Difference

P-value

T

df

3.67

25.25

395

0.001

1.11

15.62

395

0.001

0.12

0.44

395

0.331

2.26

8.93

395

0.001

1.50

8.13

395

0.001

0.96

3.46

395

0.001
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Table 3 Paired samples t-test on Pre and Posttest Cervical Cancer and Screening for Women in the Control Group
Variables
Knowledge cervical cancer

Knowledge cervical cancer screening

Perceived susceptibility

Perceived seriousness

Perceived benefits

Perceived barrier

Mean

N

Std. Dev

Before

2.53

386

2.24

After

4.91

386

2.01

Before

2.43

386

1.04

After

2.86

386

1.49

Before

18.00

386

3.71

After

18.93

386

4.24

Before

22.99

386

4.32

After

23.96

386

3.62

Before

20.37

386

2.72

After

19.39

386

2.98

Before

20.17

386

3.31

After

19.91

386

3.82

of the t-test revealed that there was a statistically significant 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 susceptibility (t = 1.38, df = 780, p = 0.084), perceived benefits (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 independentsamples t-test performed on posttest scores for cervical cancer and screening of two independent groups
of women in the intervention and control groups.

Mean Difference

T

df

2.38

16.09

385

P-value
0.001

0.43

4.75

385

0.001

0.93

3.53

385

0.001

0.97

3.37

385

0.001

0.97

4.96

385

0.001

0.26

0.99

385

0.162

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), perceived 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 independentsamples 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), perceived 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 4 Independent samples t-test on Pretest Scores on Cervical Cancer and Screening for the Intervention group (Elmina) and
control group (Kissi)
Variables
Knowledge of cervical cancer

Knowledge of cervical cancer screening

Perceived susceptibility

Perceived seriousness

Perceived benefits

Perceived barriers

Categories

N

Mean

Std. Dev.

Elmina

396

3.44

2.19

Kissi

386

2.53

2.24

Elmina

396

2.49

1.07

Kissi

386

2.43

1.04

Elmina

396

18.37

3.75

Kissi

386

18.00

3.71

Elmina

396

23.94

3.88

Kissi

386

22.99

4.32

Elmina

396

20.39

2.66

Kissi

386

20.37

2.72

Elmina

396

20.57

3.92

Kissi

386

20.17

3.31

Mean Difference

P-value

t

df

0.92

5.78

777.931

0.001

0.06

0.76

780

0.224

0.37

1.38

780

0.084

0.95

3.24

780

0.001

0.02

0.11

780

0.457

0.39

1.54

764.656

0.062
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Table 5 Independent samples t-test on Posttest Scores on Cervical Cancer and Screening for the Intervention group (Elmina) and
Control group (Kissi)
Variables
Knowledge of cervical cancer

Knowledge of cervical cancer screening

Perceived susceptibility

Perceived seriousness

Perceived benefits

Perceived barriers

Categories

N

Mean

Std. Dev

Elmina

396

7.12

1.91

Kissi

386

4.91

2.01

Elmina

396

3.59

0.94

Kissi

386

2.86

1.49

Elmina

396

18.24

4.06

Kissi

386

18.93

4.24

Elmina

396

26.20

3.46

Kissi

386

23.96

3.62

Elmina

396

21.89

2.77

Kissi

386

19.39

2.98

Elmina

396

21.54

3.78

Kissi

386

19.91

3.82

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 education on cervical cancer. A comparison of the mean differences 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 cervical cancer screening (mean = 1.11), perceived seriousness (mean = 2.26), perceived benefits (mean = 1.50) and
perceived barriers (mean = 0.96) compared to the control

Mean Difference

P-value

t

df

2.21

15.76

780

0.001

0.74

8.29

646.765

0.001

0.68

2.30

780

0.022

2.24

8.85

780

0.001

2.49

12.11

780

0.001

1.63

5.98

780

0.001

group (0.43, 0.97, -0.97 and -0.26, respectively). These differences were tested using the independent-samples t-test,
and findings revealed statistically significant mean difference 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 6 Independent-sample t-test between the differences of the pre-post-test of the intervention and control groups
Variables
Difference in knowledge on cervical cancer

Difference in knowledge on screening

Difference in perceived susceptibility

Difference in perceived seriousness

Difference in perceived benefits

Difference in perceived barriers

Categories

N

Mean

Std. Dev.

Elmina

396

3.67

2.89

Kissi

386

2.38

2.91

Elmina

396

1.11

1.42

Kissi

386

0.43

1.77

Elmina

396

−0.12

5.62

Kissi

386

0.93

5.157

Elmina

396

2.26

5.04

Kissi

386

0.97

5.68

Elmina

396

1.50

3.68

Kissi

386

−0.97

3.85

Elmina

396

0.96

5.54

Kissi

386

−0.26

5.20

Mean Difference

P-value

t

df

1.29

6.22

780

0.001

0.68

5.96

736.38

0.001

1.05

2.72

780

0.004

1.29

3.36

780

0.001

2.47

9.19

780

0.001

1.23

3.19

780

0.001
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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 knowledge 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 findings 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 knowledge and awareness of cervical cancer and screening
[22]. A similar finding was observed in Jamaica as participants 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 education plays in shaping knowledge of health appropriate behaviours. 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 information 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 participants had comprehensive information about screening
during the education sessions. The finding of the present
study is consistent with the findings of previous intervention studies [17, 20, 21]. The similarities in the methodology 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 knowledge of women about cervical cancer screening. Surprisingly, 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 knowledge. Since the study was a community-based one, certain factors were difficult to control, so participants
might have read or obtained information about cervical
cancer screening after the initial assessment.
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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 intervention group compared to the control group after the
pre-post-test scores for both the intervention and control 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 prepost-test scores for the intervention compared to the
control group. An earlier study found health education
to have improved perception of the seriousness of cervical 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]. Cultural sensitivity and level of literacy among these populations 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 enabled 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 intervention group compared to the control group after the
pre-post-test assessment. This finding indicates that the
participants may have understood the benefits of engaging 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 benefits 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 comparing 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 contributed 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 compared to the control group as evidenced by a higher
mean for the intervention group after comparing the differences 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 exposed 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 socioeconomic 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 perception of barriers was found to be high after the implementation 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 wellstructured 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 support the hypothesis that perceived susceptibility to cervical 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 result 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

Page 9 of 11

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 outcome 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]. Several 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 cancer 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 selfefficacy 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 controlled 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 leaflets, may be critical in shaping knowledge of cervical
cancer and screening, changing perceptions, and building self-efficacy towards cervical cancer screening in
Ghana. In the present study, the intervention group
demonstrated high knowledge and positive beliefs towards 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 increase cervical cancer screening uptake among the study
population. It is critical to note that education interventions may enable women to evaluate their level of
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susceptibility and take measures to reduce risks of contracting the disease, as those who received the health
education in this study self-reported to be less susceptible to cervical cancer. The findings of the study are important in guiding health education interventions on
cervical cancer and screening in Ghana.

Author details
1
Department of Adult Health, School of Nursing and Midwifery, University of
Cape Coast, Cape Coast, Ghana. 2Department of Health, Physical Education
and Recreation, Faculty of Science and Technology Education, University of
Cape Coast, Cape Coast, Ghana. 3Department of Community Medicine,
School of Medical Sciences, University of Cape Coast, Cape Coast, Ghana.
4
Department of Agricultural Economics and Extension, School of Agriculture,
University of Cape Coast, Cape Coast, Ghana.

Abbreviations
HPV: Human Papilloma Virus; K.E.E.A: Komenda, Edina, Eguafo, Abirem;
STI: Sexually Transmitted Infections

Received: 24 February 2019 Accepted: 29 October 2019

Acknowledgments
The authors wish to thank the Deputy Director of Nursing Services for the
K.E.E.A. District, Mrs. Juliana Armah, and her team of nurses and midwives in
Elmina and Kissi, for their immense support during the data collection and
intervention phases of the project. We would like to express our gratitude to
Linda Sarpong of the Kissi Urban Health Centre for her commitment and
dedicated service towards accomplishing the project at Kissi. We are grateful
to the leadership of all the churches and participants involved in the study
for their time and cooperation. The authors are grateful to the University of
Cape Coast for the award of a grant for the project.

References
1. Bruni L, Barrionuevo-Rosas L, Albero G, Aldea M, Serrano B, Valencia S. ICO
(Institute Català d’Oncologia) Information Centre on HPV and Cancer (HPV
Information Centre). Summary Report: Human Papillomavirus and Related
Diseases Report-World; 2015.
2. World Health Organisation. Human papillomavirus (HPV) and cervical
cancer. 2013. Fact sheet no 380. Retrieved from: http://www.who .int/
mediacentre/factsheets/fs380/en/.
3. Ghana Health Service. Non-Communicable Disease Control Programme:
Strategies for Cervical Cancer Prevention in Ghana: Planning Meeting and
Training of Health Staff for HPV Demo Vaccination in Ghana. Cape Coast,
Ghana: Ghana Health Service; 2013.
4. Adanu RM, Seffah JD, Duda R, Darko R, Hill A, Anarfi J. Clinic visits and
cervical cancer screening in Accra. Ghana medical journal. 2010;44(2).
5. Mupepi SC, Sampselle CM, Johnson TR. Knowledge, attitudes, and
demographic factors influencing cervical cancer screening behavior of
Zimbabwean women. J Womens Health (Larchmt). 2011;20(6):943–52.
6. Ebu NI, Mupepi SC, Siakwa MP, Sampselle CM. Knowledge, practice, and
barriers toward cervical cancer screening in Elmina. Southern Ghana.
International journal of women's health. 2015;7:31.
7. Limmer K, LoBiondo-Wood G, Dains J. Predictors of cervical cancer
screening adherence in the United States: a systematic review. Journal of
the advanced practitioner in oncology. 2014 Jan;5(1):31.
8. Ghana Statistical Service . 2010 Population and Housing Census: Summary
Report of Final Results. Accra, Ghana: Ghana Statistical Service; 2012.
[Accessed October 21, 2014]. Available from: http://www.statsghana.gov.gh/
docfiles/2010phc/Census2010_Summary_report_of_final_results.pdf.
9. Ghana Districts [webpage on the Internet] About Komenda/Edina/Eguafo/
Abirem Municipal. 2006. [Accessed October 21, 2014]. [cited August 15,
2013]. Available from: http://keea.ghanadistricts.gov.gh/?arrow=atd&_=
57&sa=2764.
10. Komenda/Edina /Eguafo/Abirem. Komenda-Ediana-Eguafo-Abirem Municipal
Assembly. 2017. Retrieved from: http://keeama.gov.gh/index.php/assemblyprofile/
11. Israel GD. Determining Sample Size. Gainesville, FL: Institute of Food and
Agricultural Sciences at University of Florida; 2013. Available from: http://
www.edis.ifas.ufl.edu/pdffiles/PD/PD00600.pdf
12. Ministry of Health. Guidelines for the establishment of Non-communicable
diseases (NCDS) Screening services in Ghana, 2014. Availble from http://
www.ghanahealthservice.org
13. Aziato L, Clegg-Lamptey JN. Breast cancer diagnosis and factors influencing
treatment decisions in Ghana. Health care for women international. 2015
May 4;36(5):543–57.
14. Sackey BM. Women and Health Seeking Behaviour in Religious Contexts:
Reproductive and Anti-Natal Care in Ghanaian Religious Movements, A Case
Study of the Twelve Apostles Church; 2000.
15. Modibbo FI, Dareng E, Bamisaye P, Jedy-Agba E, Adewole A, Oyeneyin L,
Olaniyan O, Adebamowo C. Qualitative study of barriers to cervical cancer
screening among Nigerian women. BMJ open. 2016 Jan 1;6(1):e008533.
16. Matthews AK, Berrios N, Darnell JS, Calhoun E. A qualitative evaluation of a
faith-based breast and cervical cancer screening intervention for African
American women. Health Education & Behaviour. 2006 Oct;33(5):643–63.
17. Abiodun OA, Olu-Abiodun OO, Sotunsa JO, Oluwole FA. Impact of health
education intervention on knowledge and perception of cervical cancer
and cervical screening uptake among adult women in rural communities in
Nigeria. BMC public health. 2014 Dec;14(1):814.
18. Choma K, McKeever AE. Cervical Cancer Screening in Adolescents: An
Evidence‐Based Internet Education Program for Practice Improvement

Authors’ contributions
The study was conceptualised by NIE and KAP. NIE, KAP, SAE, CA contributed to
the design and data collection. NIE, KAP, and SA contributed to the analysis and
interpretation of data. NIE and SAE wrote the initial manuscript which was
revised by KAP and SA. All authors read, revised the final manuscript, and gave
approval for publication.
Funding
The study was funded by an award of research support grant by the
Directorate of Research, Innovation, and Consultancy of the University of
Cape Coast in Ghana. The funding agency did not play any role in the
design of the study, collection of data, analysis, interpretation of data, and
writing of the manuscript.
Availability of data and materials
The datasets from which the results were generated are not in the public
domain. It will be made available on reasonable request from the
corresponding author. However, permission will also be obtained from the
funding agency.
Ethics approval and consent to participate
The study was approved by the Institutional Review Board of the University
of Cape Coast (Reference number: UCCIRB/CHAS/2017/24). Official
permission was sought from the leadership of the various churches. Written
informed consent was obtained from participants who could legally give
consent to participate in the study and with the assurance of confidentiality
and anonymity. For the minors who were involved in the study, parental/
guardian consent was obtained in addition to an informed assent from the
minors, indicating that the study has been explained to them and they have
willingly decided to participate without any form of coercion. Privacy was
also ensured at the data collection stage of the research. Additionally, there
were no personal identifying information on the instrument. Five women
who self-reported experiencing the signs and symptoms of cervical cancer
were referred to an obstetrician gynaecologist at the Cape Coast Teaching
Hospital for further investigation and management. This intervention would
have been expanded to cover all the women in the district, but due to the
limited funding available for this project, only the selected women benefited.
It is hoped that future interventions would be scaled up to cover other
women in the district and beyond.
Consent for publication
This is not applicable.
Competing interests
The authors declare that they have no competing interests.

Ebu et al. BMC Public Health

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

(2019) 19:1505

Among Advanced Practice Nurses. Worldviews on Evidence‐Based Nursing.
2015 Feb 1;12(1):51–60.
Love GD, Mouttapa M, Tanjasiri SP. Everybody's talking: using
entertainment–education video to reduce barriers to discussion of cervical
cancer screening among Thai women. Health education research. 2009 Mar
30;24(5):829–38.
Coronado Interis E, Anakwenze CP, Aung M, Jolly PE. Increasing cervical
cancer awareness and screening in Jamaica: Effectiveness of a theory-based
educational intervention. International journal of environmental research
and public health. 2015 Dec 22;13(1):53.
Ahmed SR, Esa AS, MohamedEl-zayat OS. Health Belief Model-based
educational program about cervical cancer prevention on women
knowledge and beliefs. Egyptian Nursing Journal. 2018 Jan 1;15(1):39.
Ramaswamy M, Lee J, Wickliffe J, Allison M, Emerson A, Kelly PJ. Impact of a
brief intervention on cervical health literacy: A waitlist control study with
jailed women. Preventive medicine reports. 2017 Jun 1;6:314–21.
Bebis H, Reis N, Yavan T, Bayrak D, Unal A, Bodur S. Effect of health
education about cervical cancer and papanicolaou testing on the behavior,
knowledge, and beliefs of Turkish women. International journal of
gynecological cancer. 2012;22(8):1407–12.
Chania M, Papagiannopoulou A, Barbouni A, Vaidakis D, Zachos I, Merakou
K. Effectiveness of a community-based health education intervention in
cervical cancer prevention in Greece. International Journal of Caring
Sciences. 2013 Jan 1;6(1):59–68.
Mbachu C, Dim C, Ezeoke U. Effects of peer health education on perception
and practice of screening for cervical cancer among urban residential
women in south-east Nigeria: a before and after study. BMC women’s
health. 2017;17(1):41.
Reisi M, Mostafavi F, Javadzade H, Mahaki B, Tavassoli E, Sharifirad G. Impact
of health literacy, self-efficacy, and outcome expectations on adherence to
self-care behaviors in iranians with type 2 diabetes. Oman medical journal.
2016;31(1):52.
Babazadeh T, Nadrian H, Rezakhani Moghaddam H, Ezzati E, Sarkhosh R,
Aghemiri S. Cognitive determinants of cervical cancer screening behavior
among housewife women in Iran: An application of Health Belief Model.
Health care for women international. 2018 May 4;39(5):555–70.
Del Mistro A, Frayle H, Ferro A, Fantin G, Altobelli E, Rossi PG. Efficacy of selfsampling in promoting participation to cervical cancer screening also in
subsequent round. Preventive medicine reports. 2017;5:166–8.
Kolutek R, Avci IA, Sevig U. Effect of planned follow-up on married women’s
health beliefs and behaviors concerning breast and cervical cancer
screenings. Journal of Cancer Education. 2018;33(2):375–82.
Bandura A. Self-efficacy. The exercise of control. In Freeman WH, Company.
Emory University, Division of Educational Studies, Information on SelfEfficacy: A Community of Scholars; 1997
Tiraki Z, Yılmaz M. Cervical Cancer Knowledge, Self-Efficacy, and Health
Literacy Levels of Married Women. Journal of Cancer Education. 2018;33(6):
1270–8.
Kim K, Xue QL, Walton-Moss B, Nolan MT, Han HR. Decisional balance and
self-efficacy mediate the association among provider advice, health literacy
and cervical cancer screening. European Journal of Oncology Nursing. 2018;
32:55–62.
Taha NM, kameel Zaton H, Elaziz NA. Impact of a health educational
guidelines on the knowledge, self-management practice and self-efficacy of
patients with type-2 diabetes. Journal of Nursing Education and Practice.
2016 Apr 26;6(9):46.
Ndosi M, Johnson D, Young T, Hardware B, Hill J, Hale C, Maxwell J, Roussou
E, Adebajo A. Effects of needs-based patient education on self-efficacy and
health outcomes in people with rheumatoid arthritis: a multicentre, single
blind, randomised controlled trial. Annals of the rheumatic diseases. 2016
Jun 1;75(6):1126–32.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 11 of 11

