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Abstract

Objective—Cervical cancer screening uptake may be influenced by inadequate knowledge in 

resource-limited settings. This randomized trial evaluated a health talk’s impact on cervical cancer 

knowledge, attitudes, and screening rates in rural Kenya.

Methods—419 women attending government clinics were randomized to an intervention 

(n=207) or control (n=212) group. The intervention was a brief health talk on cervical cancer. 

Participants completed surveys at enrollment (all), immediately after the talk (intervention arm), 

and at three-months follow-up (all). The primary outcomes were the change in knowledge scores 

and the final screening rates at three-months follow-up. Secondary outcomes were changes in 

awareness about cervical cancer screening, perception of personal cervical cancer risk, cervical 

cancer and HIV stigma, and screening acceptability.

Results—Knowledge Scores increased by 26.4% (8.7 to 11.0 points) in the intervention arm 

compared to only 17.6% (8.5 to 10.0 points) in the control arm (p<0.01). Screening uptake was 

moderate in both the intervention (58.9%; N=122) and control (60.9%; N=129) arms, with no 

difference between the groups (p=0.60).

Conclusion—A brief health talk increased cervical cancer knowledge, although it did not 

increase screening over simply informing women about free screening.
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Practice Implications—Screening programs can increase patient understanding with just a 

brief educational intervention.
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cervical cancer screening; knowledge; risk perception; behavior; health education; Sub-Saharan 
Africa

1. Introduction

Cervical cancer is a leading cause of cancer in Sub-Saharan Africa [1]. Screening coverage 

in Africa is estimated to be only 2–20% in urban areas and 0.4–14% in rural areas; in Kenya, 

screening rates are approximately 4% in urban areas and only 2.6% in rural areas [2]. Low 

screening rates are due not only to limited availability of screening services, but also to 

barriers to screening uptake such as inadequate knowledge, not feeling at risk for cervical 

cancer, and stigma [3–6].

Alongside improving access, achieving maximal screening uptake will depend on 

understanding patient knowledge and attitudes. In South Africa, where women are legally 

entitled to free cervical cancer screening, screening is estimated at less than 10–20% [2]. 

Although this low rate is partially attributable to limited access, surveys also indicate that 

one to two thirds of women are unaware of screening availability [3]. Similarly, women in 

Botswana reported that the main barrier to screening was “inadequate knowledge about the 

test” (46.7%), ranking even above “limited access to doctors” (33.3%) [5]. Women in 

Limuru, Kenya also cited “lack of knowledge” and “lack of concern” as barriers to screening 

uptake and suggested cervical cancer education at the health facility would increase 

screening [7].

In addition to inadequate knowledge, another barrier to screening is not feeling at risk for 

cervical cancer. At two large hospitals in Kenya, 35–69% of women did not perceive 

themselves to be at risk for cervical cancer [8, 9]. Additionally, in the Limuru study, women 

frequently had misconceptions about cervical cancer risk factors and said that they did not 

feel the need for screening because they felt healthy [7]. Perceptions of risk are formed by 

information, emotional experiences, and cultural frameworks within a community; and 

studies have suggested that perception of personal risk for developing cancer can affect 

cancer screening behaviors [10].

Stigma is another potential barrier to screening. Due to cervical cancer’s sexual risk factors 

and association with HIV, stigma is being increasingly recognized as a potential deterrent to 

screening acceptance [6]. A study exploring the acceptability of different approaches to 

cervical cancer education in South Africa also highlighted the importance of providing a 

clear, non-stigmatizing message to increase screening uptake [11].

The Information Motivation and Behavior model purports that several factors influence 

motivation and behavior but that having information is an essential component of behavior 

change; this model has been used by HIV and family planning health education programs 

around the world, including programs in Kenya [12]. However, there are currently no widely 
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used, reproducible educational interventions to promote cervical cancer screening in rural 

Africa. In 2012, the Family AIDS Care and Education Services (FACES) began supporting a 

Cervical Cancer Screening and Prevention (CCSP) program in rural FACES-supported 

government health facilities in the Nyanza Province of western Kenya. As part of this 

program, screening and treatment for precancerous lesions were offered free of charge to all 

women (regardless of HIV status). The program developed a clinic-based health talk 

following principles of culturally-sensitive health education [13], including creating an 

educational design that is familiar to participants, training community members to deliver 

the health message in the local language, and tailoring the health information to the local 

context. In order to evaluate the effectiveness of this educational intervention, we conducted 

a randomized control trial among women who had not yet been screened. The primary 

outcomes measured were the change in knowledge scores and the final screening rates at 

follow-up. Secondary outcomes were changes in cervical cancer awareness, perception of 

personal risk for cervical cancer, stigma, and screening acceptability.

2. Materials and Methods

Setting & Sampling

This study took place in eleven CCSP-supported rural health facilities in Suba and Mbita, 

two of the poorest districts in rural Kenya with an estimated HIV-prevalence of 25% [14, 

15]. The health facilities included two district hospitals (highest level facility in a district 

offering inpatient, outpatient, and surgical services), five sub-district hospitals (middle level 

facility with inpatient and outpatient services), and four local dispensaries (local outpatient 

facility). Women attending these health facilities were directly approached while waiting for 

health services and invited to participate. Women qualified if they were eligible for cervical 

cancer screening according to FACES guidelines (i.e. non-pregnant women at least 23 years 

of age), had not previously been screened, could speak Kiswahili, Dholuo, or English, and 

were able and willing to provide informed consent. Participants were randomized to the 

control or intervention arm. Randomization was done in computer-generated blocks of eight.

Study Design

All participants completed a baseline survey on the day of enrollment. Participants in the 

intervention arm then participated in the health talk, followed by a post-education survey on 

the same day. All participants were invited to return to the health facility three months later 

to complete a follow-up survey; cell phone reminders were sent a few days prior to 

scheduled follow-up times. Participants who did not follow-up were called and those 

without functioning cell phone numbers were followed-up at their homes using the standard 

method of patient tracing used by the clinic’s community health workers based on locating 

information (ie nearby landmarks, local nicknames, etc) obtained at baseline. All 

participants were invited to seek free cervical cancer screening at the health facility either on 

a study day or another clinic day at their convenience. Screening verification was done 

through interview and clinic records.

Rosser et al. Page 3

Patient Educ Couns. Author manuscript; available in PMC 2016 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Educational Intervention

The intervention consisted of a 30-minute interactive talk about cervical cancer. The talk 

reviewed basic health facts about cervical cancer, risk factors, how screening is performed, 

what screening results mean, and treatment options. The talk also included a guided 

discussion about barriers to screening and fears or stigma associated with screening. For 

standardization, each session was guided by a flip-chart and corresponding script, with 

content derived from WHO guidelines and other studies of common misconceptions about 

cervical cancer [3, 5, 16]. Community health workers who administered the talk attended a 

one-day training to learn and practice the teaching materials. In order to minimize 

contamination between the intervention and control arms, the health talk was given to the 

group of women in the intervention arm (typically 4–6 women) in a private area of each 

health facility and sessions typically concluded after all participants had completed the 

baseline survey and most women in the control arm had left clinic.

Survey Tool / Measurements

The orally administered surveys lasted approximately 20 minutes. Questions were adapted 

from previously validated questionnaires [3, 11, 17] and piloted prior to administration. 

Surveys collected demographic data and included yes/no and true/false questions regarding 

cervical cancer awareness, knowledge, perception of personal risk, stigma, and screening 

acceptability. All survey tools were written in English and translated into Kiswahili and 

Dholuo. Trained interviewers administered the surveys in the participant’s preferred 

language and recorded responses at the time of the interview into tablets using the Open 

Data Kit database program.

Analysis

Awareness of cervical cancer was assessed by five yes/no questions asking participants if 

they had ever heard of cervical cancer, screening, Pap smears, visual inspection with acetic 

acid (VIA), and human papilloma virus (HPV). An Awareness Score (AS) was generated out 

of five possible points with one point given for a “yes” response. The Knowledge section 

consisted of 15 true/false statements that included both facts and common myths about 

cervical cancer, risk factors, and HPV. A Knowledge Score (KS) was then generated, with 

one point given for each correct answer and no points given for incorrect answers and “I 

don’t know.” Perception of Risk was assessed by asking participants to respond “yes,” “no,” 

or “I don’t know” to the statement “I think I am at risk for cervical cancer.” Stigma was 

evaluated in two steps. First, participants answered an HIV stigma questionnaire that had 

been previously validated in this region to measure HIV stigma [17]. Next, participants were 

asked these same stigma questions in relation to cervical cancer. A Cervical Cancer Stigma 

Score and an HIV Stigma Score were both created out of 9 possible points, with one point 

given for each “yes” response. Based on previous studies, a score > 1.8 points would suggest 

the presence of disease-related stigma [17, 18]. Finally, Screening Acceptability was 

measured by asking whether the participant would accept screening. Participants were 

offered screening and uptake was recorded. Women who did not get screened were asked 

their reasons for declining.
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The differences between mean survey scores from the initial survey to the three-month 

follow-up survey for the two study arms were compared using chi-square or t-tests where 

appropriate. The screening rates at three-month follow-up for the two arms were compared 

using a chi-square test. Outcome measures for the initial survey and the immediate post-

education survey were also compared using chi-square or t-tests to measure the immediate 

impact of the health talk for all women enrolled in the intervention group. Stigma Scores, 

which had a skewed distribution, were analyzed with the Wilcoxon-Mann-Whitney test. 

Randomization and data analysis were done using STATA version 12.0 (College Station, 

TX).

Ethics

All study participants were informed about the study design, objectives, and follow-up 

protocol and they signed a written consent in their preferred language. Ethical approval was 

obtained from the Kenya Medical Research Institute Ethical Review Committee and the 

University of California, San Francisco Committee on Human Research.

3. Results

Demographic Characteristics

Between March and April 2013, women were recruited from eleven facilities to participate 

in the study. 419 women met study criteria, consented, and were individually randomized to 

the intervention (N=207) or control (N=212) arm. (Figure 1) Demographic characteristics 

did not differ significantly between the intervention and control groups, with the exception 

that women in the control group had higher parity (p=0.02) and gravidity (p=0.03). (Table 1)

Three hundred and twenty-eight (78%) women completed the three-month follow-up survey, 

161 (78%) from the intervention and 167 (79%) from the control (p=0.81). Compared to 

women who did follow-up, women who did not follow-up were younger (31.6 yrs vs. 33.8 

yrs; p<0.05), more likely to be interviewed at a district hospital (36.3% vs 22.9%; p=0.04), 

and more likely to have never been tested for HIV (13.2% vs 5.2%; p<0.01). Of those who 

followed-up, there were no demographic differences between the intervention and control 

arm. Of those who followed-up, baseline scores across all outcome measures did not 

significantly differ between the two study arms.

Primary Outcomes: Effect of Educational Intervention on Knowledge and Screening

Knowledge Scores increased significantly after the educational intervention. At three 

months follow-up, Knowledge Scores in the intervention arm increased 26.4% (8.7 to 11.0 

points) compared to only a 17.6% increase (8.5 to 10.0 points) in the control arm, 

t(326)=2.64, p<0.01. (Table 2) Over half of all participants in both the intervention arm 

(N=122/207; 58.9%) and the control arm (N=129/212; 60.9%) got screened during the study 

period, with no significant difference in screening rates between the two groups, 

χ2 (1, N=419) = 0.16, p=0.69. Screening rates were significantly higher amongst women 

who followed-up (N=228/328; 69.5%) compared to women who did not follow-up 

(N=23/91; 25.3%), χ2 (1, N=419) = 58.04, p=<0.001). However, amongst only those women 
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who followed-up, there was again no significant difference in screening rates between the 

intervention (N=109/161; 67.7%) and control (N=119/167; 71.2%) arms (p=0.49), χ2 (1, 

N=328) = 0.49, p=0.48.

Secondary Outcomes: Effect of Educational Intervention on Awareness, Risk Perception, 
Stigma, and Screening Acceptability

Awareness Scores did increase significantly more in the intervention versus control arm at 

three months follow-up. Awareness Scores increased by 53.8% (2.6 to 4.0 points) in the 

intervention arm compared to only 37.5% (2.4 to 3.3 points) in the control arm, t(326)=2.6, 

p<0.01. (Table 2)

Perceived cervical cancer risk increased in both groups after three months with no 

significant difference between women who received education and those who did not, χ2 (2, 

N=328) = 0.73, p=0.69. Cervical Cancer Stigma Scores decreased in both groups with no 

difference between the intervention and control groups (Z = 0.49, p = 0.62). HIV Stigma 

Scores also decreased overall, and the decrease was significantly larger in the intervention 

group (Z = 2.0, p=0.05). Screening acceptability increased overall at follow-up but the 

change in acceptability did not differ significantly between women in the intervention and 

control arms, χ2 (2, N=328) = 1.19, p=0.55. Additionally, screening rates were not 

significantly associated with final measures of cervical cancer awareness, knowledge, risk, 

or stigma. (Table 2)

Immediately following the health talk, women in the intervention arm (n=207) had 

significantly increased cervical cancer knowledge (p<0.001), awareness (p<0.001), 

perception of personal risk (p=0.001), and had decreased cervical cancer stigma (p<0.001) 

and HIV stigma (p<0.001). Screening acceptability also increased but was not significantly 

different than the initial survey (p=0.26). These post-education measures were comparable 

to those seen at three-month follow-up and therefore are not reported.

Reported Reasons for Declining Screening

On the day of enrollment, the most common reasons for declining screening were “busy 

today/no time to wait” (N=92/168; 54.8%), “currently menstruating” (N=36/168; 21.4%), 

and “undecided/want more time to think about it” (N=34/168; 20.2%). At follow-up, in 

addition to “busy today/no time to wait” (N=15/79; 19.0%) and “currently menstruating” 

(N=14/79; 17.7%), two other reasons frequently given at this point were “do not understand 

enough about screening” (N=15/79; 19.0%) and “fear of pain with the speculum exam” 

(N=13/79; 16.5%). There was no significant difference between reasons given by women in 

the different study arms.

4. Discussion and Conclusion

4.1 Discussion

Our single brief health talk significantly increased cervical cancer knowledge and awareness 

at three months. Screening uptake was moderate at three-months follow-up in both groups 

and screening rates were no different between women who received the health talk and 
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women who were simply informed that screening was available. Cervical cancer risk 

perception, stigma, and screening acceptability also improved at follow-up. However, the 

intervention did not have a significant effect on these measures when compared to the 

control group.

Despite widespread recognition that cervical cancer knowledge is low in Sub-Saharan 

Africa, there are few prospective controlled studies evaluating educational interventions. 

Trials of cervical cancer education programs in Turkey and Nigeria have shown increased 

knowledge post-intervention [19, 20], but knowledge and attitudes are highly contextual and 

educational programs may not be readily transferable. Our study shows the positive impact 

of an educational intervention on knowledge in Eastern Africa, the region with the highest 

incidence of cervical cancer worldwide [1].

Data on how increased knowledge affects screening rates is even more limited. A 

retrospective study in East Africa showed a positive association between screening history 

and cervical cancer knowledge, raising the question of whether education can increase 

screening [21]. However, in our study, screening rates did not differ between women who 

attended the health talk and those who were simply informed that they were eligible for free 

screening. It is possible that information about screening availability may be just as effective 

as more in-depth education. A shorter message may in fact leave more time for screening, 

addressing the long wait times cited by many participants as their reason for declining 

screening.

This study is unique in creating and validating a cervical cancer educational intervention in 

this setting through a randomized trial. However, it has some limitations. Sampling was 

limited to clinic attendees and may not be representative of the wider community. 

Additionally, social desirability bias may have influenced responses to questions about 

general awareness, risk perception, and stigma. However, the fact-based cervical cancer 

knowledge questions should not have been subject to this type of bias.

Interestingly, all outcome measures improved significantly from baseline to follow-up in 

both arms. The changes in the control group could be attributed to several things including: 

1) contamination bias through peer to peer education after the educational intervention, 2) 

increased overall community awareness during the follow-up period from ongoing 

community health campaigns, and 3) an increased awareness and interest in cervical cancer 

as a result of simply being informed about screening availability. A strength of this study is 

that it compares the outcome measures to a control group, thereby minimizing the potential 

overestimation of the intervention’s impact.

4.2 Conclusion

The educational intervention increased knowledge and awareness about cervical cancer 

screening, but it did not result in higher screening rates. A minimum level of understanding 

may be necessary for a woman to accept screening but perhaps simply informing women 

about screening availability is sufficient. The lack of difference in screening rates between 

the two study arms also raises the question of what factors that remained unchanged by the 

health talk could still influence a woman’s screening behavior. Stigma and perception of 
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personal risk, which did not differ between the study arms at follow-up, may still be 

important barriers to screening but may require more than a health talk to change. Other 

important factors may include shorter wait times, repeated screening opportunities, and 

addressing women’s fears of the exam, as supported by this study and in prior literature [22, 

23].

4.3 Practice implications

This study validated the positive influence of an educational intervention on knowledge, a 

commonly cited barrier to screening. Increasing knowledge about cervical cancer and 

awareness about screening opportunities can be achieved with a brief clinic-based health 

talk, but this is just the first step to improving screening rates. Attitudes and motivations are 

shaped not only by individual knowledge but also cultural shifts within a community; and 

decisions are made based on these and other competing interests such as finances and time 

[24]. As health systems increase efforts to address the enormous burden of cervical cancer 

disease, educational programs will need to expand beyond the clinic and into the community 

and continue striving to provide services in a patient-centered manner.
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Highlights

• Patient education is a key component of cervical cancer screening programs.

• Even short messages about cervical cancer screening may improve screening 

uptake.

• A brief health talk increased patient knowledge about cervical cancer in rural 

Kenya.

• A health talk also increased perception of cervical cancer risk and decreased 

stigma.
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Figure 1. 
Participant Flow Chart
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Table 1

Demographic Characteristics

Intervention (n=207) Control (n=212) p-value

Age (mean +/− sd)a 32.6 +/− 8.9 34.0 +/− 9.6 0.13

Relationship Status 0.42

Single 24 (11.6%) 16 (7.6%)

Married 134 (64.7%) 148 (69.8%)

Widowed 46 (22.2%) 43 (20.3%)

Separated/Divorced 3 (1.5%) 5 (2.4%)

Highest Educational Level 0.68

Primary school incomplete or none 99 (47.8%) 101 (47.6%)

Primary school complete 57 (27.5%) 52 (24.5%)

Some secondary school or beyond 51 (24.6%) 59 (27.8%)

Occupation 0.32

Professional/technical/managerial 13 (6.3%) 20 (9.4%)

Housewife/farming 81 (39.1%) 89 (42.0%)

Non-professional work outside the home 113 (54.6%) 103 (48.6%)

Facility Typea 0.35

District Hospital (Level 1 Facility) 56 (27.1%) 52 (24.5%)

Sub-district Hospital (Level 2 Facility) 92 (44.4%) 97 (45.8%)

Dispensary (Level 3 Facility) 59 (28.5%) 63 (29.7%)

Transportation to clinic 0.23

Walking 112 (54.1%) 132 (62.3%)

Motorcycle 89 (43.0%) 74 (34.9%)

Other (bicycle, boat, bus) 6 (2.9%) 6 (2.8%)

Travel time to clinic (mean minutes +/− sd) 45.2 +/− 37.3 49.7 +/− 42.7 0.25

Primary source of health information 0.14

Health facility or healthcare worker 171 (82.6%) 186 (87.7%)

Outside Source (radio, church, school, etc) 36 (17.4%) 26 (12.3%)

Knows someone with cervical cancer 62 (30.1%) 59 (28.0%) 0.63

Prior Health seeking behavior

History of STD testing 36 (17.5%) 45 (21.2%) 0.33

History of breast exam 15 (7.3%) 10 (4.7%) 0.27

History of Mammogram 9 (4.4%) 8 (3.8%) 0.77

History of HIV testing* 192 (92.8%) 198 (93.4%) 0.80

Reproductive History

Gravida (mean +/− sd) 3.2 +/− 2.3 3.7 +/−2.5 0.03
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Intervention (n=207) Control (n=212) p-value

Parity (mean +/− sd) 2.9 +/− 2.1 3.4 +/− 2.3 0.02

Age of sexual debut (mean +/− sd) (n=105) 16.5 +/− 2.6 16.5 +/− 2.6 0.72

# of current sexual partners (mean +/− sd) 0.9 +/− 0.4 0.9 +/− 0.5 0.50

# of lifetime sexual partners (mean +/− sd) 2.2 +/− 1.3 2.3 +/− 1.2 0.30

Sex workera 3 (1.5%) 5 (2.4%) 0.50

Family Planning

None 122 (58.9%) 105 (49.5%) 0.08

Type of Family Planning (% of those using FP) 0.97

Depo-provera 40 (48.2%) 53 (49.5%)

Long-term (IUCD or Implant) 21 (25.3%) 23 (21.5%)

Condom 9 (10.8%) 12 (11.2%)

Permanent (Tubal Ligation or Vasectomy) 7 (8.4%) 9 (8.4%)

Other (patch, OCP’s, natural, multiple) 6 (7.2%) 10 (9.4%)

HIV Statusa 0.73

Positive 115 (55.6%) 118 (55.7%)

Negative 59 (28.5%) 55 (25.9%)

Unknownb 33 (15.9%) 39 (18.4%)

Average duration since tested positive (years) 3.4 +/− 2.8 3.1 +/− 2.7 0.46

Average duration since last negative HIV test 0.7 +/− 0.8 1.0 +/− 1.7 0.24

a
Characteristics that differed significantly (p<0.05) between participants who followed-up and those who did not follow-up. Women who did NOT 

follow-up were more likely to be younger, attend a district hospital, be a sex worker, have no history of HIV testing, and have an unknown HIV 
status.

b
”Unknown” = never screened for HIV or no negative test within the last year
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