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Abstract

Objectives: We sought to understand the beliefs, social norms and logistical factors that 

affect HPV-positive women’s uptake of cryotherapy treatment as part of a two-part 

cervical cancer screening strategy in rural Kenya.

Design: In-depth interviews within a parent cluster-randomized trial

Setting: Government-run county hospital in western Kenya.

Participants:  273 of 372 (73.4%) HPV-positive women who underwent cryotherapy

Results: Many women feared that an HPV infection meant they would develop cancer. 

Almost all women reported initial fear of the treatment procedure, followed by a more 

positive experience than anticipated. Lacking funds for transportation to the treatment 

site was the most common barrier. Women felt that decentralized treatment would be 

the most important facilitator of greater access. Spousal encouragement and financial 

support were key facilitators of treatment access, however many women felt that other 

husbands in the community would not be supportive. Women described successfully 

acquiring treatment as empowering, and almost all would recommend seeking 

cryotherapy to other women who test HPV positive. Most felt eager to share their own 

experiences with others to encourage treatment.

Conclusions: The main facilitators of treatment access were understanding of the health 

risks and sense of empowerment. A decentralized treatment model or transportation 

support may facilitate access, along with improved health messaging about HPV 

infection, cancer, and the treatment process.  Focusing on women’s personal feelings of 

empowerment may further improve uptake and satisfaction. This data will be used to 

design a strategy to improve linkage to treatment.

Trial Registration: NCT02124252
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Strengths and Limitations
 This study provides insight into women’s experience obtaining cryotherapy after 

a receiving positive HPV test result in western Kenya.
 The perspectives provided will allow for improved contextualization of cervical 

cancer prevention programs in similar settings.
 These qualitative findings are exploratory, and may not be reflective of larger 

patterns or associations. 
 Women were interviewed by trained study staff, so there may have been social 

desirability bias.
 We did not interview women who were lost-to-follow-up, and may have therefore 

have had even more barriers than those identified in this study

Article Summary

 This study used in-depth interviews and qualitative data analysis methods to 
understand the barriers and facilitators of treatment access among HPV-positive 
women seeking treatment in rural Kenya.

 Women were recruited for an IDI after undergoing cryotherapy at a county 
referral hospital.

 Researchers sought wide inclusion of women often underrepresented in research 
to understand potentially unique experiences with care.
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Introduction:

Cervical cancer, despite being one of the most preventable cancers through vaccination 

and screening, remains the fourth most common cancer among women worldwide.[1] 

Now rare in wealthier countries due to the success of cytology-based prevention 

programs, cervical cancer continues to be a major public health issue in low and middle-

income countries (LMICs). Effective population-based screening, coupled with linkage 

to treatment for screen-positive women, is critical to preventing the development of 

cervical cancer. In Kenya, where screening rates range between 3 and 14%, cervical 

cancer is the second most common cancer in women, and the leading cause of cancer 

related mortality.[2] 

Strategies to address the lack of screening programs in LMICs include simpler 

screening techniques coupled with cryotherapy for women who screen positive. 

Cryotherapy is relatively inexpensive, can be performed by non-physician providers and 

does not require electricity. It has been promoted along with Visual Inspection with 

Acetic Acid (VIA) as a part of a same day “see & treat” strategy, although the expense 

and logistical challenges of maintaining supplies, space, and personnel for cryotherapy 

in remote settings make single visit strategies impossible in most settings.[3, 4]

Another simple screening technique is low-cost human papillomavirus (HPV) testing.[5, 

6]   The World Health Organization incorporated the growing body of evidence 

supporting HPV testing into recommendations for screening programs in low resource 

settings.[7] The current guidelines include HPV primary screening as the preferred 

modality, followed by cryotherapy. As HPV testing has become more widely available 

and the evidence for its use more convincing, programs are starting to move from “see 

& treat” to “screen & treat,” referring women for treatment based on a positive HPV 

result. While this may be more effective at decreasing cervical precancer and cancer, 

there are no currently available HPV tests that allow for same-visit results. Therefore, 

programs must take into consideration how to deliver HPV test results and counseling in 

a way that fosters understanding and facilitates women’s uptake of the appropriate 

Page 4 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

5

follow-up. An effective HPV-based screening program must take into account the 

multitude of sociocultural factors such as stigma, fear, and misperceptions, along with 

the logistical and health systems factors that affect a woman’s decision-making and 

ability to seek screening, understand her results and obtain treatment if needed. 

While multiple studies have evaluated effective screening methods for women in 

western Kenya, there remains a gap in understanding effective strategies to link women 

who screen positive for HPV to appropriate follow-up and treatment.[8-12] 

Understanding the knowledge, beliefs, social norms, and logistical factors that affect 

women’s decision and ability to seek treatment are essential in the design of effective 

context- specific treatment strategies. We used the Consolidated Framework for 

Implementation Research (CFIR) to explore the contextual factors that may have 

facilitated HPV-positive women’s access to appropriate treatment within a community-

based screening program. [13]

Materials and Methods:

Study Design

We utilized qualitative data to explore the barriers and facilitators of treatment access 

for women who tested HPV positive as part of a two-phase cluster randomized trial in 

rural western Kenya.[14] In the first phase, 12 communities in Migori County were 

randomized to screening using self-collected HPV tests either through community 

health campaigns (CHCs) or in health facilities. In both the CHC and health facility 

arms, women who tested HPV positive were notified of their results and referred to the 

Migori County Hospital for treatment with cryotherapy. After treatment, women were 

invited to participant in an in-depth-interview (IDI) regarding their experience.

The distance between Migori County Hospital and the 12 study communities ranged 

from 11 to 94 kilometers. Transport around the county was available via motorcycles, 

public buses and private taxis.  In the hospital compound, treatment was provided by 
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nurses who had undergone additional training in both cryotherapy and study procedures 

prior to study initiation. The medical superintendent and an experienced nurse facilitator 

provided supervision as needed. Women underwent VIA prior to treatment, followed by 

cryotherapy unless the cervical anatomy was abnormal, the lesion was too large for the 

probe, or there was suspicion for cancer. In the first two cases, the woman would be 

referred for LEEP within the same hospital. If there was suspicion for cancer, she was 

offered a biopsy and referred for management of cancer. All costs associated with 

cryotherapy or LEEP were covered by the study. Women did not receive compensation 

for transport or monetary incentives for participation in the study.

Data Sources

IDI guides were developed using selected CFIR constructs to elicit responses about the 

client-sided experience and perceptions of treatment (Table 1). Selected constructs 

included adaptability, patient needs and resources and complexity of proposed 

intervention methods.  IDI guides were developed in English and translated and 

conducted in the most common local languages (Dholuo and Kiswahili) by researchers 

fluent in those languages. The first part of the IDIs consisted of closed-ended questions 

about sociodemographic characteristics, sexual behavior, gynecological history, HIV 

status, cervical cancer screening, and HPV. Interviewers entered this data directly into 

Open Data Kit installed onto study tablets.  The second part of the interviews consisted 

of open-ended questions that probed women on what they understood about HPV and 

treatment for HPV, their feelings and experience with treatment, barriers and facilitators 

to treatment, stigma and desire for privacy, and male and community leader roles in 

facilitating cervical cancer prevention. This data was recorded on the tablets, and then 

transcribed and translated. All translations were reviewed with the audio by the study 

coordinator for accuracy.

Data Analysis
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Using grounded thematic analysis, one member of the research team created the 

codebook using the IDI guide for structure and four sample interviews to identify 

additional themes. The codebook was then reviewed and revised by the entire team, 

followed by a round in which all four researchers sample coded ten interviews to test 

and revise the codebook. All analysis and codebook development was done using 

NVivo 11™ software (QSR International, London, United Kingdom). The team then met 

to discuss and make final revisions to the codebook. All interviews were coded twice by 

two separate members of the research team. Coding reports were then reviewed 

collaboratively to identify important themes and finalize mapping onto the modified CFIR 

framework.  We used the SRQR checklist when writing our report.[15]

Ethical Considerations

The Kenya Medical Research Institute Scientific and Ethics Review Unit, The Duke 

University Institutional Review Board and the University of California, San Francisco 

Human Research Protection Program Institutional Review Board reviewed and 

approved this study. All participants gave their written informed consent to participate in 

the study prior to data collection.

Results:

Between February and December 2016, 5898 women underwent cervical cancer 

screening in both CHC and health facilities and 1043 (17.4%) tested positive for HPV.  

Out of these women, 399 (38.3%) women presented for treatment at Migori County 

Hospital and 372 (35.6%) underwent cryotherapy. Three women were referred for LEEP 

and one for invasive cancer management. Among the 372 treated HPV-positive women, 

273 women (73.4%) completed an in-depth interview after their treatment.  There was 

no difference in the clinical or demographic characteristics in the participants from the 

original study arm, or between those who agreed to an interview and those who 

declined. Women traveled a mean of 37 kilometers to get to Migori for treatment, and 

almost all used a paid form of transportation (bus, taxi or motorbike). 

Page 7 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

8

Knowledge and perceptions of HPV positivity 

Women reported a generally high level of knowledge about the relationship between 

HPV and cervical cancer, and the role of treatment in protecting their health.  

Specifically, many understood that the recommended treatment was simpler and more 

effective than it would be if HPV developed into cervical cancer.

“I learnt that, having HPV doesn’t mean you have the disease, it is just a sign that 

it may develop in to a disease and when you have the virus and it is detected 

early enough it can be treated”

Although knowledge statements were common, women expressed fear, anxiety and 

misperceptions about their positive HPV results and the association with cancer. This 

was reflected in women’s feelings around the time they received their results and their 

concern that the treatment would not “cure” their cancer.

“I felt pain at heart, since I do hear that those with cancer do not survive, even 

now I still have no assurance of good health.”

Though some women reported worry or anxiety about their test result, many felt relief 

that they were now aware of their HPV status and could get treatment.

“What came into my mind after I was confirmed HPV positive was just on how I 

can access treatment my focus now is how I can be on treatment and that is my 

key challenge as at now.”

Many women were concerned about the futility of treatment in situations where they 

perceived little control over possible reinfection. Concerns were raised about safe 

relations with their husband, inability to negotiate condoms and concerns about 

[re]infection among co-wives.
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“It is said that men are the one who infects us, and us still being a young couple 

we are bound to have sexual relations, what can be done so to men so that they 

do not spread the disease?”

“Supposing I have a co-wife, how will I know that she has also been treated so 

that we can all be free and not use condoms?” 

Treatment Experience

Women were almost uniformly positive about provider respect, privacy, adequate 

explanation, and ability to ask and have their questions answered. Most women also 

reported minimal pain or cramping, with no reported complications with the procedure. 

Overall, women expressed relief that the procedure was not as difficult as they had 

feared, with responses similar to the comment below.

“When I came from home, people were saying that this treatment is painful but I 

have not felt any pain. I have found it to be good and the pain that people are 

talking about is not there.”

When asked how to improve the treatment experience, women had limited suggestions, 

or focused on access issues. This may not reflect satisfaction with the treatment model 

as much as a feeling that it was the role of “health care providers or “doctors” to 

“improve the experience”. “It is you as healthcare providers to find on ways of making it 

more comfortable.”

Despite reporting adequate explanation and overall treatment satisfaction, a number of 

unanswered questions or misperceptions regarding cervical cancer or follow-up arose 

throughout the interviews. Unanswered questions revealed underlying fears about 

extent of disease/outcomes of treatment (future fertility, death from cancer, etc). Many 

women were under the impression that they would be given drugs to treat HPV, like 

treatment for malaria or HIV management. “I have learnt that in case I will be given 

drugs then I will have to take them to help prevent the virus from advancing into cervical 
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cancer.” Women who mentioned drugs recounted that they were told they would be 

given drugs, although this was not an intended part of the health messaging during 

screening or treatment. 

Some women believed that if they were infected with HPV, they would not be able to 

give birth, or they should not get pregnant because the fetus would be infected with 

HPV. Related to the fear of infertility, women reported believing that family planning 

methods caused their positive HPV result or would cause cervical cancer.“I thought that 

I had cervical cancer because since I went for family planning [IUCD]. I have not been 

feeling okay in the uterus.”

Identifying Specific Barriers and Facilitators to Treatment Access

When women were asked whether they encountered any barriers or difficulty accessing 

treatment, and most answered no. However, when prompted, many confirmed that they 

had to miss work, struggled to find childcare or transportation funds, or traveled a long 

distance. Some women expressed the belief that if a woman is sick or valued her 

health, there were no barriers that could stop her from accessing treatment in 

statements like the following: “It can only be far for someone who is not sick but if you 

are sick, you cannot say that it is far. I’m here to save my life.”

Lack of access to means of transportation and/or funds to hire transport were the main 

barriers that resulted in delays in treatment. Women also worried about future transport 

costs if the disease progressed, explicitly stating that they anticipated missing future 

appointments. 

“I do not know what to tell you. If you have money you can access everywhere, 

but if you do not you cannot make it on foot. The poor will die of even diseases 

that can be treated unlike the rich.”

When asked about how to make treatment access easier, many women mentioned that 

telling their own story of treatment to women who tested positive for HPV would be 
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helpful, suggesting that peer education and social support may play a large role in 

decision to get treated. Women wanted to publicize that treatment was free, easy, quick 

and important for women’s long-term health.

“When the [positive] results came I was surprised. I then took time and went to 

my friends who also were HPV positive and shared with them, we encouraged 

each other and set dates for coming for treatment.”

Women suggested two changes in the treatment model that could facilitate treatment for 

women in the community, (1) a decentralized treatment model that provides treatment in 

more rural health facilities, closer to homes, or a mobile treatment unit that moves 

periodically through communities and (2) transportation provisions or reimbursements, 

echoing the main barrier to treatment access.   

Finally, a substantial number of women felt that greater awareness of or access to 

screening would increase uptake of treatment. Women suggested repeating screening 

in the communities for those who had missed earlier campaigns and increasing 

involvement of lay health workers, or community health volunteers, in outreach and 

education around screening.

Support from Peer Networks and Community Leaders

 

Women wanted to share their diagnosis with others in their community, both to be able 

to obtain psychological and financial support for treatment and to set an example.  Most 

reported that privacy around their HPV status was not important to them.

“I am comfortable with any other person knowing my status because, he or she 

might be able to support me if am sick or I might be able to encourage and 

support a person who is sick but is too scared to receive treatment.”
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A small minority of women who did not want to share their diagnosis with others, apart 

from their spouse or co-wives, gave reasons including a general desire for privacy about 

their own health, without specific mention of HPV or cervical cancer related stigma. 

“The reason why I did not want anyone else to know is because some people 

tend to exaggerate things, if one hears you have this disease, they may start 

telling you how you have a very bad disease and that you will die soon”

Women held contradictory opinions regarding the role of community leaders in 

facilitating treatment. Women who were in favor stated that leaders could “mobilize 

women to seek treatment”, while those opposed feared a loss of privacy, stating that 

“community leaders would spread rumors to the community members.”

 

Male Partner Involvement

Almost all women interviewed said the decision to seek treatment was theirs alone. 

However, they did feel like male support or opposition played a role in access of 

treatment services. Interestingly, most women stated that while men in general would 

likely not be supportive of their wives obtaining treatment, their own spouse had been. 

Reasons for other husbands’ perceived lack of support were related to a lack of 

understanding or belief that HPV is a real threat, and low prioritization of their wives’ 

health. Male support was generally described as financial support for transportation, 

with a minority naming encouragement or moral support for treatment. This could 

indicate either a false perception about a widespread lack of male support, or suggest 

that male support was a key factor in obtaining treatment (as all the women in this group 

had successfully obtained treatment).  

“My husband support[ed] screening so that should I be confirmed positive, I start 

the treatment in time before it worsens…he provided me with fare and asked me 

to leave early so I can get to the hospital in time. 
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“Some do not understand cervical cancer and some just care less about their 

wives and cervical cancer hence not becoming supportive. Other men are 

supportive when they value the lives of their female partners.”

A few women expressed concern about cultural and social beliefs regarding sexual 

activity that would prevent their husbands from supporting them through the 

recommended six week recovery period, or use of a condom afterwards. Some women 

even requested that a health provider speak with their husband. 

“I had a concern with the issue of not having sexual contact with my husband for 

a month. We built a new house, which we are supposed to enter into in the 

course of this week. As Luos, we have our customs that we must uphold, what 

will I do?”

Treatment and Empowerment

Many women expressed a sense of personal empowerment from either undergoing 

treatment or from gaining an understanding of the impact of HPV on their health as a 

key factor in overcoming barriers to treatment.

“I have come to seek treatment for a better future; I want a future so that I can 

continue taking care of [my children]”

Finally, almost all women said they would recommend treatment to other women who 

they knew tested HPV positive, stating that the treatment was easier than they thought, 

free, quick and almost painless. Importantly, many felt that they had an important role to 

play as peer educators or advocates to convince other women who tested HPV positive 

to get treatment. Often, women expressed that their treatment experience changed their 

minds about privacy and the importance of sharing their experience.
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“I never felt like letting anyone know about my treatment, now that I have, I can 

easily encourage my neighbor to seek for treatment in case she’s positive.”

“I would tell her my experience about the treatment. How easy and how painless 

it is. How the doctors are prepared and how they talk nicely to us. I would tell her 

she has nothing to fear and she should gather courage and come.”

Discussion:

Follow-up for HPV-positive women is a critical component in cervical cancer prevention; 

the success of programs in LMICs is often limited by attrition between screening and 

treatment. This study used the CFIR framework to explore the contextual factors 

surrounding women’s uptake of treatment after a positive HPV test in rural Kenya. We 

found that women were generally satisfied and even empowered by their treatment 

experience. The results also showed that the belief that the treatment they were seeking 

would have an important and positive impact on their health enabled women to 

overcome the barriers of fear, lack of transportation funds and distance to the treatment 

center.   

These findings add substantially to a body of work that has primarily focused on 

structural, financial, and policy-related barriers and facilitators to the implementation of 

cervical cancer screening and treatment programs by exploring the patient experience 

from receiving results to navigating treatment access.[16, 17]  The participant 

perspectives provide important insight into ways the treatment model can be improved. 

To our knowledge, this is the only study to assess patient-level factors impacting 

cryotherapy treatment in a low-resource setting using the CFIR framework. The use of a 

standardized framework is important to developing a sustainable and effective 

enhanced linkage to treatment strategy with the potential for replication in other settings. 

Page 14 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

15

The fact that empowerment associated with treatment emerged so strongly was 

encouraging and indicated a facilitating culture. However, substantial logistical and 

financial barriers remain in place for women in this model, despite free screening and 

treatment. Women traveled an average distance of over thirty kilometers and almost all 

women required some form of hired transportation. While the majority of women did not 

recall income loss, or reported a loss of less than 1000 Kenya Shillings ($10 US), the 

cost of transportation represented a significant burden, even among this group of 

women who were not lost-to-follow-up.  Partner support was significant, and most often 

appeared in the form of payment for transportation. While almost all women stated that 

the decision to seek treatment was their own, their reliance on partners for financial 

support was crucial and may have important implications for future cervical cancer 

prevention and treatment initiatives. The frequency at which the costs of transportation 

to a distant treatment site and the reliance on partners were reported indicates a need 

to explore the decentralization of treatment with or without a mobile treatment unit, the 

use of transportation vouchers, or assistance of some type that emphasized 

transportation.

The use of peer educators to help encourage and facilitate treatment access may also 

be a strategy to overcome the logistical hurdles using an empowerment framework. 

While other studies have not shown educational interventions to be as effective as other 

implementation strategies for cervical cancer prevention,[18] peer-led counseling has 

increased perceptions of screening benefits and engagement in screening activities.[19, 

20] Peer-to-peer education has played a large role in the success of HIV programs in 

this region, so participants were likely to have experience and comfort with this. 

Importantly, women saw themselves as potential peer educators, using their positive 

experiences with treatment to convince other women to get treated. In this way, the self-

efficacy they displayed in obtaining treatment would be transformed into a sense of 

personal empowerment through a reflection of their own success and influence on 

others.
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This qualitative data clearly elucidated points of clarification for the educational 

counseling provided throughout the outreach, screening and treatment activities.  

Although the current education modules stress that HPV is not cancer, some women 

continued to believe that a positive HPV result was synonymous with having cancer, 

which caused fears that sometimes resulted in inaction.  Educational content and the 

mechanisms by which women are notified of their results should be rigorously tested to 

ensure clarity, as fear of cancer or more invasive procedures may prevent women from 

seeking appropriate treatment.  In addition, these data highlight a need to address the 

misconceptions about family planning, infertility, and the need for medication as part of 

treatment both during outreach and at the time of screening and treatment.  The 

persistent expectation that treatment would involve long-term medications may reflect 

an interpretation of medication as synonymous with treatment, as is the case with the 

more common diseases in the area: HIV, TB, and malaria. Based on these findings we 

updated the educational material to include more precise descriptions of the 

cryotherapy procedure and clarify that treatment does not require medication.

While this data highlighted crucial information that allows us to further understand how 

and why women are able to access treatment when free treatment is offered, there are 

limitations inherent to the study design. The current study is missing the voices and 

experience of women who were unable to access treatment, who were the majority of 

women screened. For example, in this population of women who had successfully 

accessed treatment, almost all were in a relationship or married, which was possibly a 

key factor in their success with navigating treatment. While the qualitative data suggests 

partner financial support was key in reaching treatment sites, we must identify and work 

with women who were lost-to-follow-up to fully begin to understand and address 

insurmountable barriers.  In addition, as these interviews were done by the study team 

in proximity to treatment sites, there may have been some social desirability bias in 

responses related to treatment experience and provider respect.

Conclusions
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These data provide valuable insight on the implementation of a community-based 

cervical cancer screening program through the perspectives of HPV-positive women 

who were able to access free treatment through referral to a county government 

hospital.  While many women reported feelings of self-efficacy and empowerment, and 

were pleased with their experience deciding and accessing treatment, they represent 

the minority of patients. Despite multiple efforts to counsel women about the importance 

and availability of treatment, over half of the women who tested HPV-positive in the 

parent study did not access treatment. We have identified specific barriers and potential 

facilitators to treatment access that will inform new implementation strategies and ways 

to intensify efforts to reach the wider population of women who were lost-to-follow-up 

and work with health care teams to develop a linkage to treatment strategy that ensures 

greater follow-up with appropriate care.
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Table 1: Refined CFIR constructs and key findings regarding HPV-positive women’s experiences with a referral-based cryotherapy treatment strategy 
Construct Topics Covered Key Findings

Intervention Characteristics

Relative Advantage  What are the advantages of the proposed treatment model?  Offered free of charge, outpatient
Adaptability  What are other models of treatment that would facilitate increased access?

 What are factors of the current treatment model that could be improved?
 Decentralized treatment or transportation 

support would improve the model
Complexity  Perceptions of treatment feasibility and sustainability

 What is the participant’s understanding of the screening and treatment cascade?
 Women had unanswered questions after 

treatment, regarding follow-up, need for 
medication or potential impact on fertility

Outer Setting
Patient Needs and 
Resources

 What can the health facilities do to facilitate patient treatment acquisition?  Provider respect was high

Inner Setting
Culture  What is the level and impact of male support?

 How could community leader involvement facilitate treatment?
 Male financial and moral support were 

important to treatment acquisition
 Many were concerned about post-treatment 

abstinence or re-infection
 Ambivalence about community leader 

involvement 
Access to Knowledge & 
Information

 How can outreach and education strategies be improved?
 How does peer education and support impact treatment acquisition?

 Peer education noted in both educating 
about screening and encouraging treatment

Characteristics of Individuals
Knowledge & Beliefs about 
the Intervention

 Did women understand the meaning of a positive HPV result?
 Did women understand the process and availability of treatment?
 Do women understand the importance of treatment for their health?

 Role of HPV in development of cancer was 
well understood, however some women 
equated an HPV positive result with cancer

 Women knew that early treatment would be 
simpler than treatment for advanced disease

Self-efficacy  Do women prioritize accessing treatment for their health?
 How do health beliefs and self-efficacy impact women’s ability to overcome 

barriers to treatment?

 Women felt knowing HPV status allowed 
them to move on a health action (treatment)

 Treatment had an empowering influence
 Post-treatment, women felt that they 

could/should be role models
Individual Stage of Change  What role do peer networks or social support play in treatment access?

 What role do individual health beliefs play in reactions or decisions about 
treatment for a positive HPV test?

 Women felt relief at knowing HPV status
 Fear surrounding HPV result and 

association with cancer led to some inaction
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Final RO1 Treatment Codebook 
 

Nodes 
Name Description Files References 

Barriers to Accessing Treatment  50 56 
Cost & Money  168 199 

Distance  104 111 
Fear or Anxiety about scope of 
Procedure 

 54 58 

Health Beliefs  7 7 
Logistical barriers  39 41 
Social Opposition  0 0 

Friends-Relatives-Peer 
Opposition 

 5 5 

Partner Opposition  28 30 
Transport  128 143 

Community Leader Involvement  213 218 
Facilitators to Treatment Access  26 27 

Financial Empowerment  18 18 

Increase CHV Involvement  17 17 
Increase CHV Involvement  18 18 
Logistical Changes  3 3 

Additional Treatment Staff  5 5 
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Name Description Files References 

Appointment Reminders  10 10 
Financial Incentive  49 53 
Phone Call or SMS  64 65 
Transportation  146 162 
Treatment Center Proximity- 
Make it closer- Change in 
Treatment Center (2) 

 275 341 

Mobilization and Awareness- 
Sensitization 

 168 190 

Peer Education  120 142 
Social Support  5 5 

Friend-relative-peer support  26 27 
Partner Support  97 110 

Knowledge Gained from Positive HPV 
Test and Treatment 

 105 114 

Health Outcomes & HPV Specific 
Facts 

 285 379 

Male Involvement  31 32 
Male Opposition  95 109 

Difficulty Maintaining Abstinence 
for One Month 

 26 26 

Stigma  15 15 
Male Support  408 481 

Memorable Quotes  36 40 
Myths and Misconceptions  67 79 
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Name Description Files References 

Perceptions on Receiving an HPV 
Positive Test 

 31 32 

Negative  278 322 
Positive  301 341 

Privacy  39 39 

Important  105 109 
Not Important  159 162 

Recommendation for Treatment After 
HPV Test 

 1 1 

No  1 1 
Yes  511 556 

Strategies to Improve Treatment 
Experience 

 44 47 

Improve Communication between 
Study Team and Participants 

 40 41 

Provider Attitude  51 52 
Treatment Experience  4 4 

Negative Experiences  22 23 
Embarrassment  3 3 
Privacy  8 8 

Positive Experiences  109 124 
Provider Attitude  85 89 
Treatment Explanation  0 0 

Adequate  94 98 

Inadequate  72 77 
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Name Description Files References 

Unanswered Questions  377 687 
Uncategorized Themes  113 139 
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based cervical cancer screening in
community-health campaigns versus health
facilities in western Kenya
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Abstract

Background: Despite guidelines for cervical cancer prevention in low-resource countries, a very small proportion of
women in these settings undergo screening, and even fewer women are successfully treated. Using pilot data from
western Kenya and World Health Organization recommendations, we developed a protocol to implement
evidence-based cervical cancer screening and linkage to treatment strategies to the rural communities. We describe
the protocol for a cluster-randomized trial to compare two implementation strategies for human-papillomavirus
(HPV)-based cervical cancer screening program using metrics described in the RE-AIM (reach, efficacy, adaption,
implementation and maintenance) framework.

Methods: The study is a three-year, two-phase cluster-randomized trial in 18 communities in western Kenya. During
Phase 1, six control communities were offered screening in health facilities; and six intervention communities were
offered screening in community health campaigns. Screening was done with human-papillomavirus testing
through self-collected specimens. Phase 1 ended and we are working in partnership with communities to further
contextualize the implementation strategy for screening, and develop an enhanced linkage to treatment plan. This
plan will be tested in an additional six communities in Phase 2 (enhanced intervention). We will compare the reach,
efficacy, cost-effectiveness and adaptability of the implementation strategies.

Discussion: Effective low-cost cervical cancer prevention technologies are becoming more widely available in low- and
middle-income countries. Despite increasing government support for cervical cancer prevention, there remains a sizeable
gap in service availability. We will use implementation science to identify the most effective strategies to fill this gap
through development of context-specific evidence-based solutions. This protocol design and results can help guide
implementation of cervical cancer screening in similar settings, where women are most underserved and at highest risk
for disease.

Trial registration: This trial is registered at ClinicalTrials.gov, NCT02124252.

Keywords: Cervical cancer screening, Community health campaigns, Kenya, HPV self-collection, Implementation science
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Background
Despite the fact that cervical cancer is highly preventable
through vaccination and organized screening programs,
over 500,000 women worldwide are diagnosed with the
disease every year [1]. About 9 out of 10 cervical cancer
deaths occur in low-resource countries, with a particularly
high burden in sub-Saharan Africa, where the mortality
rate is 85% [2, 3]. The inequality between high and low-
resource countries is mainly due to lack of screening in
low-resource countries, which lack the health care infra-
structure required for the cytology-based screening pro-
grams that have dramatically reduced the disease burden
in wealthier countries. The World Health Organization
(WHO) recommends alternative cervical cancer preven-
tion techniques and protocols for low-resource countries
that employ low-cost or simple-to-use screening technolo-
gies [4]. One such strategy – high-risk human papilloma-
virus (HPV) testing– has been shown to reduce the
incidence and mortality from cervical cancer when
coupled with outpatient treatment for women with HPV-
positive results [5].
In addition to effective screening tools, the impact of

cervical cancer prevention programs depends on two
main context-specific factors: (1) women’s access to
screening and (2) successful acquisition of treatment for
women who screen positive. Access to both screening
and treatment is most challenging in poor rural areas,
due to geographic and infrastructure constraints [6, 7].
Most health care in rural areas takes place in small
health facilities with limited space, staffing, and equip-
ment, making it challenging to implement same-day
“screen & treat” strategies that have been proposed to
overcome barriers to treatment access [8]. So, despite
the development of guidelines for cervical cancer screen-
ing that employed evidence-based technologies and
lower resource protocols, the lack of rigorously tested,
context-specific implementation strategies has left a gap
between policy and practice.
In order to develop a context-specific, sustainable im-

plementation strategy, we undertook formative work to
identify local barriers and facilitators for cervical cancer
screening in government-supported health facilities in
rural western Kenya, an area of East Africa with a high
cervical cancer burden and screening rates as low as 3%
[9, 10]. We found that access to screening was limited
by lapses in service availability and lack of clinic attend-
ance for preventive care [11]. When services were avail-
able, both providers and patients found the need for a
pelvic exam limited the acceptability of cervical cancer
screening. Based on the facility-based barriers, we devel-
oped and piloted a highly successful community health
campaign model for screening, consisting of outreach
followed by a brief campaign held in a central site in the
community, offering on-site screening and referrals for

treatment [12]. An advantage of community-based
screening is that only screen-positive women need to
visit health facilities for follow-up care, reducing the visit
burden for both woman and facilities, and allowing
resources to be directed toward strategies to increase
treatment uptake, such as intensified follow-up, trans-
portation assistance or mobile units that bring treatment
to remote villages. Thus, as has been seen in other
health services [13–15], by combining community-
screening with enhanced linkage strategies, our approach
could maximize the health impact by increasing the
number of women screening and the proportion
successfully accessing treatment.
To address the reluctance around pelvic exams, we

chose to offer screening with self-collected specimens
for HPV testing, an evidence-based strategy that would
eliminate pelvic exams for initial screening, further
increasing screening acceptance and efficiency. We
developed a study protocol that will allow us to compare
two context-specific implementation strategies for an
HPV-based cervical cancer prevention program through
a cluster-randomized trial of HPV-based cervical cancer
screening in community-health campaigns versus health
facilities using the RE-AIM framework [16, 17]. This
paper describes the study protocol (V 3.0, 20 July 2017)
and the plan to evaluate the adaptability, comparative ef-
fectiveness and cost-effectiveness of these two strategies.

Methods
Study design and setting
The study is a two-phase cluster randomized trial in
western Kenya to evaluate reach, effectiveness, cost-
effectiveness and maintenance of two implementation
strategies for a cervical cancer prevention protocol that
consists of four critical, evidence-based components:

(1).HPV and cervical cancer outreach and
education. In western Kenya, we found that women’s
baseline knowledge and perception of cervical cancer
risk is low; a brief educational intervention provided
by community health workers in primary care clinics
improved these baseline factors and increased
women’s intention to screen [18].

(2).HPV-testing using self-collected specimens with
referral for treatment based on a single positive
result. An HPV-based screening strategy is effective at
reducing incidence of cervical pre-cancer and invasive
cancer when women with screen-positive results
undergo cryotherapy [5, 19, 20]. Self-collected
specimens are highly accurate, with comparable results
to provider-collection for the detection of high-grade
cervical precancer [21–23] Women have consistently
found self-sampling acceptable and preferable to
provider-testing [24–26]; this finding has been

Huchko et al. BMC Cancer  (2017) 17:826 Page 2 of 12

Page 27 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

supported in studies from sub-Saharan Africa [27, 28].
Studies in various countries have shown that a self-
collection strategy increases screening uptake by
women not attending clinics [29–34].

(3).Notification of screening results using text
messaging. Based on our prior experience with
mobile health interventions [35, 36] and the high
rates of cell phone use in western Kenya [37], HPV
test results were sent to all women via text message
with instructions about appropriate follow-up as
recommended by the Kenya Ministry of Health
guidelines.

(4).Treatment with cryotherapy unless
contraindicated by cervical exam. Cryotherapy is a
low-cost, effective treatment method that can be safely
carried out by mid-level providers in low-resource
settings [38, 39]. Women who are not candidates for
cryotherapy (i.e. lesions too large or abnormal cervical
anatomy) were offered Loop Electrosurgical Excision
Procedure carried out in the County Hospital.
Together, HPV testing followed by cryotherapy for
women who test positive reflect the current WHO
recommendations [40].

In Phase 1 of this study, we compared two implemen-
tation strategies that incorporated these four evidence-
based elements of screening. Based on our preliminary
data, we found that reaching and attending a health
facility for preventive care was a significant barrier to
screening for many women. Therefore, the main object-
ive was to compare a model offering screening in brief,
high throughput community health campaigns to that of
a standard of care in which screening was offered in
local health facilities using the metrics defined in the
modified RE-AIM framework.
In Fig. 1, we present an overall schema of the cluster-

randomized trial. In Phase 1, six communities were ran-
domized to the intervention: HPV screening carried out
in community health campaigns. The remaining six

were comparison communities: HPV testing offered in
government health facilities. HPV-test positive women
in all communities were referred to the County hospital
for immediate treatment, which is considered standard
linkage to treatment.
Development of an enhanced strategy for linkage to

treatment: After Phase 1, we have an “inter-phase inter-
vention development” period in which we are evaluating
the results from the trial. The outcomes from the quali-
tative and quantitative measures will be used to refine
the screening intervention using context-specific details
and develop an enhanced strategy for linkage to treat-
ment. Although we have identified factors that enable
and inhibit women’s access to treatment, we chose to
wait until after Phase 1 for the development of the
enhanced strategy for linkage to treatment in order to
truly work in partnership with the community. The de-
layed development of the linkage to treatment strategy
has allowed us obtain a baseline measure of the efficacy
of standard referrals and identify factors that would in-
fluence women’s access to care in this setting.
After developing the strategy for enhanced linkage, we

will pilot and then test the linkage to treatment strategy
as part of an “enhanced intervention” in the six commu-
nities that served as controls in Phase 1. Using these
communities for the enhanced intervention increases
the efficiency of the study in two ways: i. we will have
done community enumeration and engagement, and ii.
we will compare linkage to treatment outcomes from
these “enhanced intervention” communities to the inter-
vention communities from Phase 1.

Study activities
Study preparation

� Community enumeration and randomization:
Prior to the initiation of the cluster randomized
trial, we characterized the study communities using
a combination of census data, health facility

Fig. 1 Two-phase cluster-randomized trial design
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information, mapping and prospective demographic
data. We identified communities of approximately
7500 people in three sub-counties of Migori County
in western Kenya (population: 350,000, 65 govern-
ment health facilities). Population estimates were
calculated using the 2009 Kenyan census data with
population growth estimates for 2015 and 2014, a
method that was validated through door-to-door
enumeration for a recent large-scale community
randomized trial in rural western Kenya [41].
Eligible communities had at least one government
health facility with capacity to provide HPV testing,
support from community leaders for the community
outreach and/or health campaigns, accessibility to
health centers via a maintained transportation route
and sufficient distance from other potential study
sites to limit contamination between arms (buffer
zones). As our target group is women in rural
communities, we excluded urban settings or
communities in which the nearest health center is
Migori County Hospital and those that were taking
part in a cluster-randomized trial of large-scale
community-health campaigns for HIV-testing [41].
We conducted unmatched randomization using a
random number generator on Stata 10. The
unmatched design will allow us to consider the
relationship between community-level factors and
our outcomes of interest. After communities were
chosen, population estimates were refined through
household enumeration done by community health
workers assigned to villages and sub-locations within
the communities.

� Provider and key stakeholder focus groups:
Clinicians and community health workers
(“providers”) within the community health
campaigns and health facilities participated in focus
group discussions to provide baseline data about
perceived barriers and strategies to facilitate HPV
screening uptake during the planning and
implementation adaptation period of the study.
Although we sought key stakeholder input
throughout the development of the implementation
strategies, we held three focus group discussions
with key stakeholders in the intervention and
control communities for Phase 1 (community chiefs,
leaders of women’s groups, reproductive health
coordinator, medical superintendent and Charge
Nurse of Migori District Hospital). The goals of
these focus groups were to obtain a group
perspective on the intervention as planned for their
communities, any anticipated challenges and
strategies to optimize the screening strategy in both
arms. Focus group discussions were analyzed using
the theoretical domains framework, which mapped

behaviors to intervention strategies, using evidence-
based principles of behavior change [42].

� Training and finalization of the screening
protocol.We used educational modules piloted in
western Kenya to provide standardized training in
cervical cancer counseling and HPV-self testing to
community health workers and clinicians [43]. The
community health workers received training in
community outreach messaging, delivery of the
educational module in the community health
campaign setting, and teaching women how to
perform self-collection of HPV specimens. In
addition to the general training, clinicians had
undergone Ministry of Health-supported training to
learn the cervical cancer screening protocol,
including follow-up and pre-treatment exams. Two
nurses who had undergone cryotherapy training
were identified and supervised for ten cryotherapies
at the County Hospital prior to study initiation.

Cluster randomized trial: Phase 1
After community enumeration, training and protocol
finalization, we launched the cluster-randomized trial in
the six control and six intervention communities in
Migori County. (Figure 2) Phase 1 of the trial, consisting
of the activities listed below, took place over the course
of 1 year.

� Outreach and education: In all communities,
information about cervical cancer screening and the
opportunity to learn more about HPV-based testing
were provided through community outreach,
including fliers, posters and brief informational
sessions in markets, churches and women’s group
meetings. Women and community leaders were
provided with information on how to access cervical
cancer screening in their community, e.g. location of
clinic or timing and location of community health
campaign. In all communities, women were invited
to participate in a brief, standardized cervical cancer
education module, either at the health campaign or
in the health facility. The module is approximately
15 min and covers topics ranging from simple
anatomy, definition of cervical cancer and HPV, how
screening works, what treatment is available for
precancerous lesions, and how to perform HPV
self-testing.

� Community-based testing (intervention group):
In six communities randomized to community-based
HPV testing, community outreach teams carried out
two-week community health campaigns in which
HPV-testing was offered through self-collection. In
order to reach the entire community, the campaign
moved to multiple sites over the two-week period,

Huchko et al. BMC Cancer  (2017) 17:826 Page 4 of 12

Page 29 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

with approximately one to 2 days at each site. The
campaigns consisted of health education and informed
consent, after which a health worker provided
additional instructions about self-collection and
recorded a mobile phone number before dispensing
the HPV testing kit. The woman then would go to a
private area in the campaign tent to self-collect the
specimen and returned the completed collection kit to
the health worker prior to leaving.

� Clinic-based testing (comparison group): In the
six communities randomized to the control arm
(clinic-based testing), women were directed through
community outreach to go to their local health facility
during regular clinic hours to carry out screening. At
the clinic, a health worker offered the educational
module, obtained informed consent and provided
additional information about self-collection, and
recorded a mobile phone number before dispensing
the HPV testing kit and instructions.

� HPV testing: While HPV test results are not the
primary outcome for this study, the accuracy and
reproducibility of measurements are essential for

outcomes in both arms and for modeling the impact
of the implementation strategies in larger
populations. We tested the DNA for 14 HPV types
(16, 18, 32, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68)
using CareHPV™ testing system. Collected
specimens were transported daily from the CHCs
and weekly from the health facilities to the study lab
at Migori County Hospital. Tests were run in
batches of 90, with a turnover time of approximately
1–2 weeks for results.

� Notification of HPV results: HPV test results were
preferentially sent to women via text message with
instructions about appropriate follow-up as
recommended by the Kenya Ministry of Health
guidelines. Messages were developed by key
stakeholders and women from the target population
during the focus group discussions. Women who did
not have access to a phone, or did not wish to
receive their results by SMS could opt for a return
visit to the clinic, or a home visit.

� Standard referral for treatment (both arms,
Phase 1): Women who were HPV-positive were

Fig. 2 Map of communities randomized to control and intervention activities in Migori, County Kenya. This map was developed by Easter Olwanda,
who has provided written permission for use in this publication
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referred to Migori County Hospital for a visual exam
with acetic acid and treatment with cryotherapy per
the WHO guidelines [44].

� In-depth participant interviews and focus
groups: We conducted semi-structured interviews
with randomly selected participants in both arms at
three key points in the cervical cancer prevention
cascade: screening delivery (n = 30), notification of
results (n = 30) and treatment access (all). Participants
were contacted either in person or by phone, and
interviews conducted in person by experienced
qualitative interviewers in the local language using
interview guides developed by the research team.
Topics explored in these interviews will elucidate ways
to make cervical cancer screening more acceptable and
accessible to women. Interviews captured quantitative
data about women’s participation in various aspects of
the prevention cascade. Interviewers then explored
women’s perspectives of their experience with the
intervention and explanatory factors related to the
decisions to access screening and treatment through
open-ended questions. Among women who did not
access treatment, we probed for factors or strategies
that would allow them to link to care in the future.

� Provider and key stakeholder interviews and
focus groups: During the cluster- randomized trial,
providers in the community health campaigns
underwent brief interviews at two time points: after
three and six campaigns had been completed. In the
clinic-arm, providers underwent interviews at three,
6 and 12 months into the intervention. These
interviews will help to understand explanatory
factors for the success or failure of the intervention
from a health system perspective. Interview topics
included personal attitudes and beliefs around
screening importance and feasibility, perceived and
actual barriers to implementation and potential
strategies to overcome provider, health delivery and
patient-level barriers to screening and treatment.

Intervention development and cluster randomized trial:
Phase 2

� Enhanced linkage to treatment: We will work
with health care providers, community members
and other stakeholders to review outcomes from the
quantitative, qualitative and process measures in
Phase 1, critically examine and modify the cervical
cancer screening strategy to develop and pilot the
enhanced linkage to treatment intervention over a
6–9 month period between Phase 1 and 2. We will
do this through a series of key stakeholder meetings,
followed by the establishment of smaller working
groups for the creation of the specific intervention

components. In the first set of meetings, we will
present the findings from Phase 1 and seek feedback
on representativeness and discuss implications for
culturally relevant intervention strategies. Options
for the most feasible and acceptable strategies to
increase the number of women linking to treatment
will be explored in the light of that data.

Criteria for potential strategies include: community-
developed, low-cost, feasible in all study communities,
and able to ensure treatment for HPV-positive women
in a timely manner in accordance with Ministry of
Health guidelines. In a second, small stakeholder meet-
ing, we will review potential strategies discussed and
developed in the first meeting, and discuss solutions
proposed in other settings, including the use of mobile
treatment units, transportation vouchers, and treatment
“navigators” to help women understand and travel to
treatment sites. Once the linkage intervention has been
defined, we will hold another working group with stake-
holders to create a standardized protocol, training man-
ual, standard operating procedures and data collection
instruments. After equipment procurement, provider
training and further outreach messaging, the enhanced
linkage strategy will be piloted in two to three Phase 1
intervention communities prior to launch of Phase 2.

Implementation framework
The study design, and outcome measures are centered
in the essential implementation metrics as defined by
the RE-AIM framework, which modified to the context
of our study (Table 1) [17]. Outcomes will be evaluated
through quantitative, qualitative and process measures.
This design will allow us to test the following
hypotheses:

� Community-based cervical cancer screening will
reach a larger portion of eligible women and be
more acceptable to patients and providers than
clinic-based testing. (REACH)

� A community-driven intervention will improve
linkage to treatment among women who need
treatment after an HPV-positive screening test
compared to standard referral. (EFFICACY)

� We will identify modifiable patient and health
system challenges that can be addressed to make
health campaign based HPV testing and enhanced
linkage to treatment succeed and be sustainable.
(ADOPTION & MAINTENANCE)

� Community-based cervical cancer screening with
enhanced linkage to treatment will have a greater
population-level health impact as measured in
women reached with screening and any necessary
treatment, and favorable cost-effectiveness profile
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compared to clinic-based strategies and standard
referral for treatment. (IMPLEMENTATION)

Participants
Our target population is women living in rural Kenya
who are eligible for and would benefit from cervical can-
cer screening per the Kenya Ministry of Health Guide-
lines (25–65 years old with an intact uterus and cervix).
The study population is women 25–65 years in the
twelve communities in the Nyanza Province who access
screening during both phases of the trial.

Recruitment and consent
Communities participating in the trial provided verbal
assent in the planning process with written consent ob-
tained from individuals for screening. Participants were
recruited through the community health campaigns and
in the clinics. Women within the target age range were
invited to attend the cervical cancer educational module.
After the health talk, women were asked to provide in-
formed consent by research assistants for a post-module
questionnaire and follow-up after screening completion.
Women who were not willing to provide informed con-
sent were still able to attend the health talk and have ac-
cess to the HPV screening strategy assigned to her arm,
but were not contacted for the follow-up in-depth inter-
views or participation in focus group discussions.

Primary and secondary endpoints
To determine the reach of cervical cancer screening
using HPV-testing in community health campaigns

compared to clinics, we are using the following metrics:
i) the absolute number of women who completed
screening in each arm and ii) the proportion of women
in each arm who completed screening. The total number
of women in each arm is the number of women 25–65
in each community as determined by census data.
Secondary outcomes will include iii) the proportion of
women who accept screening among women offered at
each site and iv) the proportion of women in the clinic-
based arm who request clinician-collected specimens.
To determine the efficacy of a community-developed

strategy to increase treatment access, we will compare
the efficacy of the community-based HPV testing with
standard versus enhanced linkage to treatment using the
following metrics: i) the number of women who receive
treatment after screening HPV + in the intervention
(Phase 1) compared to the enhanced intervention (Phase
2) and ii) the proportion of HPV-positive women in each
arm who complete treatment. Secondary outcomes that
address quality of care concerns for the models will
include iii) the proportion of women who receive the
correct treatment (per Ministry of Health protocol)
during a single treatment visit and iv) the average time
between HPV testing and access of treatment by arm.

Data collection
We collected data on both screening and linkage to
treatment from both control and intervention communi-
ties in Phase 1. Data was collected by members of the
research team and entered into pre-programmed tablet
computers using OpenDataKit software (ODK™),(https://

Table 1 A modified RE-AIM framework to evaluate community health campaign-based cervical cancer screening compared to
health-facility based screening

Dimension Goal Implementation Question Hypothesis

Reach Who is intended to benefit? How do we reach reproductive-aged
women in rural kenya?

A screening strategy offered through community
health campaigns in a central location will reach a
large proportion of reproductive-aged women.How do we reach them?

Effectiveness Is the program effective? Are women getting screened for
cervical cancer with HPV?

A community-based strategy allowing for
self-testing will be highly acceptable.

How do we ensure effectiveness? Are HPV + women successfully
linking to treatment?

Innovative, patient and provider-designed
strategies will increase the number of women
linking to care.

Adoption and
Maintenance

How can strategy be maintained
after initial implementation and
adopted in similar communities?

What are the patient, provider and
delivery system processes necessary to
ensure consistent service provision?

A screening protocol with a simple,
patient-performed test offered as part
of a health fair will minimize the costs to
the health care system to introduce screening.

What are the short and long-term
health effects in the community?

What is the population-level health impact
of screening using HPV self-testing in the
CHCs with enhanced linkage to care?

The high number of at -risk women reached
through the CHC-base strategy with enhanced
linkage to care would produce a greater
population-level health impact.

Implementation What is adherence to the
implementation strategy at
the delivery level?

Is HPV testing being offered and delivered
consistently at the CHC and clinic sites?

Providing testing in a high-volume CHC will reach
a large number of women with low staffing and
infrastructure needs, and will therefore have a
lower cost per woman treated than a
standard strategy.What are the costs of

implementation?
What is the cost per lesion treated?
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opendatakit.org) which had been used by this research
team for the past several years. Programming included
checks for range, structure, and internal consistency.
During the community-health campaigns, data was col-
lected directly from providers and participants into the
tablets and was transferred daily via a secure electronic
transfer to our data center facility in Kisumu, Kenya and
stored on a secure server. To capture visits and out-
comes from clinic-based screening and facility treat-
ment, a member of the research team visited each
clinical facility on a weekly basis to enter data from Min-
istry of Health registers and study-specific forms into
the tablets. Data transfer from clinical-sites took place
weekly. The same data collection procedures will be ap-
plied in Phase 2.

Implementation consistency
All four basic components of the intervention (outreach/
education, HPV-testing, notification of results and
linkage to treatment) were monitored throughout Phase
I of the trial to ensure maintained fidelity to the protocol
and quality of service and message delivery. Quantitative
outcome measures, as well as the process measures
listed below assessed continued fidelity of the interven-
tion as offered. Qualitative data from in-depth inter-
views, focus-group discussions and process measures
will provide a more complete picture about subtle but
important factors that may influence the actual service
delivery and uptake.

Sample size
Using estimates from the 2009 Kenya census [45] with
projected population growth for 2015 and results from
recent community-wide census enumeration carried out
by a cluster randomized trial in an adjacent district [46],
we have estimated the total available population of
women to be approximately 1000 per community of
5000. The estimates for attendance at community health
campaigns (60% or 600 women) and clinics (30% or 300
women) and screening uptake were based on our forma-
tive work, community health campaign attendance in
adjacent districts, and prior studies of self-collected
HPV testing [27, 28, 47]. Our assumptions were that (1)
attendance would be higher at community health cam-
paigns and (2) screening uptake would be higher among
women attending community health campaigns because
most women attend based on outreach messaging
around cervical cancer. These assumptions suggested a
study population of 510 women per community acces-
sing testing through community health campaigns and
210 accessing screening through clinics. For Phase 1, the
total number of women accessing screening in the six
communities randomized to community health
campaigns would be 3060 and 1260 in communities

randomized to clinic-based testing. We used these
conservative estimates for sample size calculations (see
below), but allocated resources for up to 4500 women in
the community-testing arm and 2000 women in the
clinic-based screening arm to ensure continuity of study
activities. We also enrolled all providers and targeted
key ministry of health stakeholders for quantitative and
qualitative assessments of barriers and facilitators to
care. A representative subset of this group were invited
to participate in meetings to develop the enhanced
linkage intervention.

Statistical analysis

� Preliminary Analysis: For each outcome, we will
produce descriptive statistics (frequencies,
proportions, etc.) overall, across clusters of interest
(community, clinic, provider, etc.), and over time.
We will also graph these data to identify visual
trends.

� Primary and Secondary Analysis: Although this is a
community-level intervention, the main outcomes
will be analyzed at the individual level. We will
compare the number and proportion of women who
screen for HPV (reach) and who get treated for a
positive HPV test (efficacy) in communities assigned
to community vs. clinic-based testing using
generalized estimating equations to account for the
correlation among observations within communities.
Efficacy: We will employ a log link and Poisson
distribution with an offset term to represent the size
of each community.

� Power calculations: We anticipate being able to
observe a 30% difference in overall screening uptake
between the control and intervention arms, a
conservative estimate relative to previous cluster
randomized trials. The power calculations assume an
alpha of 0.05, a beta of 0.20, and an intracluster
correlation coefficient of 0.072 for screening and
0.11 for treatment, based on calculations from a
cluster-randomized trial of HPV efficacy [5].

Cost-effectiveness analysis (maintenance)
We assessed the costs, population health impact, and
incremental cost effectiveness of three intervention strat-
egies (clinic-based screening with standard linkage to
treatment; community screening with standard linkage;
and will assess community screening with enhanced
linkage). To do this, we undertook a micro-costing of
the resources needed to carry out the activities in both
arms in Phase 1 and 2. Costing included 1) personnel
(including fringe benefits); 2) recurring supplies and
services; 3) capital and equipment; and 4) facility space.
Intervention costs were assessed using a uniform cost
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data collection protocol to quantify resources used and
associated costs in each of the study sites (community-
health campaigns, clinics, laboratories and district hospi-
tals). Data was obtained through administrative record
review and interviews with administrative, finance and
human resources staff, supplemented by direct observa-
tion in a limited number of staff “time and motion”
studies in order to distinguish cervical cancer-related
activities from other health services delivered by the
same personnel. Costs were summarized as total
program costs as well as costs per woman screened and
per HPV positive women treated.
We observed study outcomes to estimate the health

outcomes associated with each screening and linkage
strategy. Observed data include will include the number
of women screened and treated for high-risk HPV, the
proportion of women undergoing cryotherapy vs. LEEP,
and the side effects associated with each treatment. We
will find the best possible available data to estimate the
prevalence of various HPV-subtypes in the region, and
the associated risks of cervical intraepithelial neoplasia
(CIN), recurrence rates of CIN after treatment, and inva-
sive cancer in women with and without treatment. We
will translate each health event into a standard metric of
burden of disease, Disability-Adjusted Life Years
(DALYs), which combines morbidity (and associated
disability) with premature mortality (lost “life years”).
We will use the micro-costing described above to esti-

mate several indices comparing costs to desired program
outcomes: cost per case of HPV detected; cost per case
of CIN detected; cost per woman successfully linked to
facilities for treatment; and cost per woman treated. We
will construct a decision model to estimate the health
impact of HPV screening and linkage to treatment in a
population cohort of 1000 women. This model will
explicitly portray the paths from HPV to detection (by
clinical presentation or screening), the risks of clinical
progression, and outcomes with and without treatment
(early or late). It will incorporate data on local epidemi-
ology (HPV prevalence and cervical cancer, from Phase
1 and existing surveillance data); the clinical course of
HPV and cervical cancer (from scientific literature); and
the effectiveness of treatment (with cryotherapy and LEEP,
as well as for more advanced disease, from scientific
literature). Model outcomes will include deaths from
cervical cancer, lost years of life, and morbidity (short and
long-term), and DALYs (disability adjusted life years).
We will use the decision-analysis model to assess the

incremental cost-effectiveness ratio (ICER), defined as
the added cost per DALY averted, when comparing
intervention strategies. We will also calculate the ICER
compared to the current standard, which is no organized
available screening, using baseline data of screening
availability and use to calculate this. We will also

estimate the costs for scaled-up replication, which will
include variations in the number of and costs for
personnel, community-health campaign structure and
duration, HPV screening test costs laboratory costs and
different linkage strategies.

Process measures
We will use quantitative process analyses to evaluate the
strategy implemented in both arms at four levels of the
intervention delivery process (Fig. 3). These include a)
the proportion of women from each community health
campaign offered HPV testing or referral (community
health campaign-level processes); b) the proportion of
HPV tests for which valid results are available (specimen
transport and laboratory processes); c) the proportion of
women who receive their test results (community health
worker processes); and c) the proportion of HPV+
women attending a treatment visit who receive the
appropriate treatment per Kenya Ministry of Health
guidelines (health delivery center processes). We will use
data from the provider and participant interviews and
focus groups to explore the factors impacting the
relevant service delivery processes that affect the overall
result though quantitative and qualitative measures as
well as explore additional key barriers and facilitators to
both screening and treatment. Focus group data will
enrich these conclusions and be used to develop an
enhanced linkage intervention.

Ethical review
The trial was reviewed by an implementation and
dissemination science section at the National Cancer
Institute prior to funding. Ethical approval was obtained
by the Committee for Human Research at the University
of California, San Francisco (#14–13,698), Duke University
Institutional Review Board (Pro0007742), and the Scientific
and Ethical Review Unit at the Kenya Medical Research
Institute (SERU 2918). Any major protocol changes will be
communicated to all three review boards and to the trial
registry at ClinicalTrials.gov. Complete trial registry data is
available in a Additional file 1.

Trial status
Focus Group Discussions and in-depth interviews with
key informants took place in August and September
2015. A pilot campaign took place in December 2015.
Screening activities and enrollment in Phase I of the
cluster-randomized trial were carried out between
January and September 2016. We are now sharing feedback
of Phase I results and observations with various stake-
holders (community members, health care providers, and
health management teams) in preparation for FGDs and
working groups, which are aimed at enabling us design a
strategy for enhanced linkage to treatment.
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Discussion
Substantial progress toward cervical cancer prevention
has been made through research validating low-cost
screening strategies that have been included in national
and international protocols and guidelines. However, like
many international guidelines, the WHO cervical cancer
guidelines lacks advice on active implementation strat-
egies [48]. While this is partly due to an emphasis on
the clinical portion of the guidelines, some of this can be
attributed to the lack of effective implementation strat-
egies. Our goal with this novel study is to work with the
community using a rigorous implementation framework
to develop a strategy that could be scaled to improve
the reach and efficacy of cervical cancer prevention
programs in rural Africa, where the lack of health
care infrastructure and services has lead to poor
health outcomes. We are also hoping that the meth-
odology of this project can be expanded to develop
implementation strategies that would help address
other health care needs.
Based on our formative work, we expect that

community-based cervical cancer screening will reach a
substantially larger portion of eligible women than
clinic-based testing. Our findings will help guide imple-
mentation and optimization of a community-based HPV
testing model. While we anticipate that the community-
driven enhanced intervention will be more effective at link-
ing women to facilities for treatment than the standard re-
ferral system, this study will allow us to test both models
and look at various aspects of implementation, including
cost-effectiveness. In addition to these findings, we will
provide a model for a successful strategy to link women to
treatment within cervical cancer screening program and to
provide program leaders and policymakers with a tool kit
to design and evaluate a context-specific enhanced linkage
strategy that could be implemented in their own settings.

We expect that community-based HPV screening will have
a greater cost effectiveness and public health impact than
clinic-based testing, and that enhanced linkage strategies
will amplify these differences. Overall, our findings will
provide evidence to inform clinical protocols and govern-
ment policy regarding the provision of cervical cancer pre-
vention strategies and provide a guide for adaptation and
evaluation of similar programs in other settings. Ultimately
programs that both use evidence-based techniques and
reach a large proportion of the population will impact the
millions of women at risk for cervical cancer in low re-
source countries worldwide.

Conclusions
This project will have broad implications at both local
and national policy and planning levels, given the
enthusiasm of the Kenya Ministry of Health and
Division of Reproductive Health to implement na-
tional cervical cancer prevention strategies and their
partnership in this project. When the analyses are
complete, we will have produced a comprehensive de-
scription of barriers and facilitators to providing clinic
and community-based cervical cancer screening through
HPV testing, determined which strategy has greater reach
and a better cost-effectiveness profile, and developed a
strategy to improve linkage to treatment in partnership
with the community. If a community-based screening
strategy is shown to have more reach with a favorable
cost-effectiveness profile, this could be a viable strategy for
roll-out in similar settings in Kenya and possibly for adap-
tation to other East African countries with a high cervical
cancer burdens. Just as importantly, if community-based
testing is more effective and scalable than clinic-based
testing, we will explore factors necessary to improve
access to clinic for cervical cancer screening and other
preventive care services.

Fig. 3 Quantitative process measures for four aspects of cervical cancer prevention program delivery
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Additional file

Additional file 1: WHO Trial Registry Data. (PDF 86 kb)

Abbreviations
CHC: Community health campaign; CIN: Cervical intraepithelial neoplasia;
DALY: Disability adjusted life year; FGD: Focus group discussion; HPV: Human
papillomavirus; ICER: Incremental cost-effectiveness ratio; LEEP: Loop
electrosurgical excision procedure; RE-AIM: Reach, effectiveness, adoption,
implementation and maintenance (Implementation Framework); WHO: World
health organization

Acknowledgements
We would like to acknowledge Easter Olwanda for developing the map of
the study area, Starley Shade, PhD for her assistance with the statistical plan
for the study and Nelly Yatich to her comments on the finalized protocol.

Funding
This study was funded by the National Cancer Institute (R01-CA188428). The
NIH/NCI had no role in study design or data analysis and no final approval of
any reports or publications.

Availability of data and materials
Data sharing is not applicable to this article as no datasets were generated
or analyzed during the current study.

Authors’ contributions
MJH conceived the study, led the study design, wrote the protocol and is
the overall study PI. RH provided assistance with the conceptualization of
the Implementation Framework. JK led the costing and cost-effectiveness
analysis design. JS assisted with the HPV testing component of the study. EB
and CRC assisted with the writing and contextualization of the study design
to the local environment and EB acts as the site PI. All authors have read
and approved the final version of the protocol.

Ethics approval and consent to participate
The KEMRI Scientific and Ethics Review Unit (SERU; #2918), the Duke
University Institutional Review Board (Pro0007742) and and the University of
California San Francisco (UCSF) Human Research Protection Program
Institutional Review Board (14–13,698) reviewed and approved the study. All
participants gave their written informed consent to participate in the study
prior to data or specimen collection.

Consent for publication
Not Applicable

Competing interests
The authors declare that they have no competing interests.

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

Author details
1Duke University, Global Health Institute and Department of Obstetrics and
Gynecology, 310 Trent Drive, Room 204, Durham, NC 27708, USA.
2Department of Epidemiology and Biostatistics, University of California San
Francisco, Box 0560, San Francisco, CA 94143-0560, USA. 3Department of
Epidemiology, University of North Carolina, 2103 McGavran-Greenberg Hall
Campus, Box# 7435, Chapel Hill, NC 27599-7435, USA. 4Department of
Obstetrics, Gynecology and Reproductive Sciences, University of California,
Box 1280, 560 Mission Street, 3rd Floor, San Francisco, CA 94143, USA. 5Kenya
Medical Research Institute, Center for Microbiology Research, P.O. Box 54840
00200, Mbagathi Road, Nairobi, Kenya. 6Department of Obstetrics and
Gynecology, University of Nairobi, P.O. Box 54840 00200, Mbagathi Road,
Nairobi, Kenya.

Received: 13 April 2017 Accepted: 22 November 2017

References
1. Ferlay J, Shin HR, Bray F, Forman D, Mathers C, Parkin DM. Estimates of

worldwide burden of cancer in 2008: GLOBOCAN 2008. International journal
of cancer Journal international du cancer. 2010;127(12):2893–917.

2. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer
statistics. CA Cancer J Clin. 2011;61(2):69–90.

3. Sankaranarayanan R, Swaminathan R, Jayant K, Brenner H. An overview of
cancer survival in Africa, Asia, the Caribbean and central America: the case
for investment in cancer health services. IARC Sci Publ. 2011;162:257–91.

4. World Health Organization. Comprehensive cervical cancer prevention and
control: a healthier future for girls and women. In: WHO Guidance Note.
Geneva: World Health Organization; 2013.

5. Sankaranarayanan R, Nene BM, Shastri SS, Jayant K, Muwonge R, Budukh
AM, Hingmire S, Malvi SG, Thorat R, Kothari A, et al. HPV screening for
cervical cancer in rural India. N Engl J Med. 2009;360(14):1385–94.

6. Akinyemiju TF. Socio-economic and health access determinants of breast
and cervical cancer screening in low-income countries: analysis of the world
health survey. PLoS One. 2012;7(11):e48834.

7. Anorlu RI. Cervical cancer: the sub-Saharan African perspective. Reprod
Health Matters. 2008;16(32):41–9.

8. Sankaranarayanan R, Rajkumar R, Esmy PO, Fayette JM, Shanthakumary S,
Frappart L, Thara S, Cherian J. Effectiveness, safety and acceptability of ‘see
and treat’ with cryotherapy by nurses in a cervical screening study in India.
Br J Cancer. 2007;96(5):738–43.

9. World Health Organization. WHO/ICO Information Centre on HPV and
Cervical Cancer (HPV Information Centre). Human Papillomavirus and
Related Cancers in Kenya, Summary Report 2010. http://www.hpvcentre.net/
statistics/reports/KEN.pdf. Accessed 30 Nov 2017. In.; 2010.

10. Kenya–World Health Survey. In.: World Health Institution; 2003.
11. Rosser JI, Hamisi S, Njoroge B, Huchko MJ. Barriers to cervical cancer screening

in rural Kenya: perspectives from a provider survey. J Community Health. 2015;
12. Huchko M, Maloba M. Increasing access to cervical cancer screening: mobile

screening on Mfangano Island, suba, Kenya. In: Cervical cancer screening and
prevention quarterly report. Kisumu: Kenya Medical Research Institute; 2013.

13. Chamie G, Kwarisiima D, Clark TD, Kabami J, Jain V, Geng E, Petersen ML,
Thirumurthy H, Kamya MR, Havlir DV, et al. Leveraging rapid community-
based HIV testing campaigns for non-communicable diseases in rural
Uganda. PLoS One. 2012;7(8):e43400.

14. Lassi ZS, Haider BA, Bhutta ZA. Community-based intervention packages for
reducing maternal and neonatal morbidity and mortality and improving
neonatal outcomes. Cochrane Database Syst Rev. 2010;11:CD007754.

15. Granich R, Kahn JG, Bennett R, Holmes CB, Garg N, Serenata C, Sabin ML,
Makhlouf-Obermeyer C, De Filippo Mack C, Williams P, et al. Expanding ART
for treatment and prevention of HIV in South Africa: estimated cost and
cost-effectiveness 2011-2050. PLoS One. 2012;7(2):e30216.

16. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of
health promotion interventions: the RE-AIM framework. Am J Public Health.
1999;89(9):1322–7.

17. Virginia Tech. Reach, Effectiveness, Adoption, Implementation, Maintenance
(RE-AIM) [http://www.re-aim.org]. Accessed 12 Jul 2015.

18. Sudenga SL, Rositch AF, Otieno WA, Smith JS. Knowledge, attitudes,
practices, and perceived risk of cervical cancer among Kenyan women: brief
report. Int J Gynecol Cancer. 2013;23(5):895–9.

19. Denny L, Kuhn L, De Souza M, Pollack AE, Dupree W, Wright TC Jr. Screen-
and-treat approaches for cervical cancer prevention in low-resource
settings: a randomized controlled trial. JAMA, J. Am. Med. Assoc. 2005;
294(17):2173–81.

20. Denny L, Kuhn L, CC H, Tsai WY, Wright TC Jr. Human papillomavirus-based
cervical cancer prevention: long-term results of a randomized screening
trial. J Natl Cancer Inst. 2010;102(20):1557–67.

21. Stewart DE, Gagliardi A, Johnston M, Howlett R, Barata P, Lewis N, Oliver T, Mai
V. Self-collected samples for testing of oncogenic human papillomavirus: a
systematic review. J Obstet Gynaecol Can. 2007;29(10):817–28.

22. Zhao FH, Lewkowitz AK, Chen F, Lin MJ, SY H, Zhang X, Pan QJ, Ma JF, Niyazi M,
Li CQ, et al. Pooled analysis of a self-sampling HPV DNA test as a cervical cancer
primary screening method. J Natl Cancer Inst. 2012;104(3):178–88.

23. Petignat P, Faltin DL, Bruchim I, Tramer MR, Franco EL, Coutlee F. Are self-
collected samples comparable to physician-collected cervical specimens for

Huchko et al. BMC Cancer  (2017) 17:826 Page 11 of 12

Page 36 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

dx.doi.org/10.1186/s12885-017-3818-z
http://www.hpvcentre.net/statistics/reports/KEN.pdf
http://www.hpvcentre.net/statistics/reports/KEN.pdf
http://www.re-aim.org


For peer review only

human papillomavirus DNA testing? A systematic review and meta-analysis.
Gynecol Oncol. 2007;105(2):530–5.

24. Trope LA, Chumworathayi B, Blumenthal PD. Feasibility of community-based
careHPV for cervical cancer prevention in rural Thailand. J Low Genit Tract
Dis. 2013;17(3):315–9.

25. Ortiz AP, Alejandro N, Perez CM, Otero Y, Soto-Salgado M, Palefsky JM,
Tortolero-Luna G, Romaguera J. Acceptability of cervical and anal HPV self-
sampling in a sample of Hispanic women in Puerto Rico. P R Health Sci J.
2012;31(4):205–12.

26. Igidbashian S, Boveri S, Spolti N, Radice D, Sandri MT, Sideri M. Self-collected
human papillomavirus testing acceptability: comparison of two self-
sampling modalities. J Women's Health (Larchmt). 2011;20(3):397–402.

27. Ogilvie GS, Mitchell S, Sekikubo M, Biryabarema C, Byamugisha J, Jeronimo
J, Miller D, Steinberg M, Money DM. Results of a community-based cervical
cancer screening pilot project using human papillomavirus self-sampling in
Kampala, Uganda. Int. J. Gynaecol. Obstet. :J. Int. Fed. Gynaecol. Obstet.
2013;122(2):118–23.

28. Rositch AF, Gatuguta A, Choi RY, Guthrie BL, Mackelprang RD, Bosire R,
Manyara L, Kiarie JN, Smith JS, Farquhar C. Knowledge and acceptability of
pap smears, self-sampling and HPV vaccination among adult women in
Kenya. PLoS One. 2012;7(7):e40766.

29. Darlin L, Borgfeldt C, Forslund O, Henic E, Hortlund M, Dillner J, Kannisto P.
Comparison of use of vaginal HPV self-sampling and offering flexible
appointments as strategies to reach long-term non-attending women in
organized cervical screening. J Clin Virology. 2013;58(1):155–60.

30. Sancho-Garnier H, Tamalet C, Halfon P, Leandri FX, Retraite LL, Djoufelkit K,
Heid P, Davies P, Piana L. HPV self-sampling or the Pap-smear: A
randomized study among cervical screening nonattenders from lower
socioeconomic groups in France. Int J Cancer. 2013;133(11):2681–7.

31. Leniz J, Barriga MI, Lagos M, Ibanez C, Puschel K, Ferreccio C. HPV vaginal
self-sampling among women non-adherent to Papanicolaou screening in
Chile. Salud Publica Mex. 2013;55(2):162–9.

32. Levinson KL, Abuelo C, Salmeron J, Chyung E, Zou J, Belinson SE, Wang G,
Ortiz CS, Vallejos CS, Belinson JL. The Peru cervical cancer prevention study
(PERCAPS): the technology to make screening accessible. Gynecol Oncol.
2013;129(2):318–23.

33. Snijders PJ, Verhoef VM, Arbyn M, Ogilvie G, Minozzi S, Banzi R, van
Kemenade FJ, Heideman DA, Meijer CJ. High-risk HPV testing on self-
sampled versus clinician-collected specimens: a review on the clinical
accuracy and impact on population attendance in cervical cancer screening.
Int. J. Cancer J Int cancer. 2013;132(10):2223–36.

34. Virtanen A, Nieminen P, Luostarinen T, Anttila A. Self-sample HPV tests as an
intervention for nonattendees of cervical cancer screening in Finland: a
randomized trial. Cancer Epidemiol. Biomark. Prev. : Publ. Am. Assoc. Cancer
Res, Am. Soc. Prev. Oncol. 2011;20(9):1960–9.

35. Odeny TA, Bailey RC, Bukusi EA, Simoni JM, Tapia KA, Yuhas K, Holmes KK,
McClelland RS. Text messaging to improve attendance at post-operative
clinic visits after adult male circumcision for HIV prevention: a randomized
controlled trial. PLoS One. 2012;7(9):e43832.

36. Odeny TA, Bailey RC, Bukusi EA, Simoni JM, Tapia KA, Yuhas K, Holmes KK,
McClelland RS. Effect of text messaging to deter early resumption of sexual
activity after male circumcision for HIV prevention: a randomized controlled
trial. J Acquir Immune Defic Syndr. 2014;65(2):e50–7.

37. Wesolowski A, Eagle N, Noor AM, Snow RW, Buckee CO. Heterogeneous mobile
phone ownership and usage patterns in Kenya. PLoS One. 2012;7(4):e35319.

38. Santesso N, Schunemann H, Blumenthal P, De Vuyst H, Gage J, Garcia F,
Jeronimo J, Lu R, Luciani S, Quek SC, et al. World Health Organization
guidelines: use of cryotherapy for cervical intraepithelial neoplasia. Int. J.
Gynaecol. Obstet. 2012;118(2):97–102.

39. Sauvaget C, Muwonge R, Sankaranarayanan R. Meta-analysis of the
effectiveness of cryotherapy in the treatment of cervical intraepithelial
neoplasia. Int J Gynaecol Obstet. 2013;120(3):218–23.

40. World Health Organization. WHO guidelines for screening and treatment of
precancerous lesions for cervical cancer prevention. In: Organization WH,
editor. . Geneva: World Health Organization; 2013.

41. Chamie G, Clark TD, Kabami J, Kadede K, Ssemmondo E, Steinfeld R, Lavoy
G, Kwarisiima D, Sang N, Jain V, et al. A hybrid mobile approach for
population-wide HIV testing in rural east Africa: an observational study.
Lancet HIV. 2016;3(3):e111–9.

42. Cane J, O'Connor D, Michie S. Validation of the theoretical domains
framework for use in behaviour change and implementation research.
Implement Sci. 2012;7:37.

43. Rosser JI, Njoroge B, Huchko MJ. Changing knowledge, attitudes, and
behaviors regarding cervical cancer screening: The effects of an educational
intervention in rural Kenya. Patient Educ Couns. 2015;98(7):884–9.

44. WHO. Comprehensive cervical cancer prevention and control: a healthier
future for girls and women. WHO guidance note. Geneva, Switzerland:
World Health Organization; 2013.

45. Population and Housing Census 2009 [https://www.knbs.or.ke/category/
census-2009-summary-of-results/]. Accessed 12 Jul 2015.

46. Sustainable East Africa Research in Community Health (SEARCH); baseline
census data. PI: Diane Havlir. Source: Personal communication with study
coordinator, R. Steinfeld. In.; 2013.

47. Kotwani P, Balzer L, Kwarisiima D, Clark TD, Kabami J, Byonanebye D,
Bainomujuni B, Black D, Chamie G, Jain V, et al. Evaluating linkage to care
for hypertension after community-based screening in rural Uganda. Tropical
Med Int Health. 2014;19(4):459–68.

48. Wang Z, Norris SL, Bero L. Implementation plans included in World Health
Organisation guidelines. Implement Sci. 2016;11(1):76.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Huchko et al. BMC Cancer  (2017) 17:826 Page 12 of 12

Page 37 of 40

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

https://www.knbs.or.ke/category/census-2009-summary-of-results/
https://www.knbs.or.ke/category/census-2009-summary-of-results/


For peer review only

Reporting checklist for qualitative study.
Based on the SRQR guidelines.

Instructions to authors
Complete this checklist by entering the page numbers from your manuscript where readers will find each of the 
items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the 
missing information. If you are certain that an item does not apply, please write "n/a" and provide a short 
explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the SRQR reporting guidelines, and cite them as:

O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a 
synthesis of recommendations. Acad Med. 2014;89(9):1245-1251.

Reporting Item
Page 

Number

#1 Concise description of the nature and topic of the study 
identifying the study as qualitative or indicating the approach 
(e.g. ethnography, grounded theory) or data collection methods 
(e.g. interview, focus group) is recommended

1

#2 Summary of the key elements of the study using the abstract 
format of the intended publication; typically includes 
background, purpose, methods, results and conclusions

2

Problem formulation #3 Description and signifcance of the problem / phenomenon 
studied: review of relevant theory and empirical work; problem 
statement

4, 5

Purpose or research 
question

#4 Purpose of the study and specific objectives or questions 5

Qualitative approach and 
research paradigm

#5 Qualitative approach (e.g. ethnography, grounded theory, case 
study, phenomenolgy, narrative research) and guiding theory if 
appropriate; identifying the research paradigm (e.g. postpositivist, 
constructivist / interpretivist) is also recommended; rationale. The 

6
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rationale should briefly discuss the justification for choosing that 
theory, approach, method or technique rather than other options 
available; the assumptions and limitations implicit in those 
choices and how those choices influence study conclusions and 
transferability. As appropriate the rationale for several items 
might be discussed together.

Researcher characteristics 
and reflexivity

#6 Researchers' characteristics that may influence the research, 
including personal attributes, qualifications / experience, 
relationship with participants, assumptions and / or 
presuppositions; potential or actual interaction between 
researchers' characteristics and the research questions, approach, 
methods, results and / or transferability

6

Context #7 Setting / site and salient contextual factors; rationale 5

Sampling strategy #8 How and why research participants, documents, or events were 
selected; criteria for deciding when no further sampling was 
necessary (e.g. sampling saturation); rationale

5

Ethical issues pertaining 
to human subjects

#9 Documentation of approval by an appropriate ethics review board 
and participant consent, or explanation for lack thereof; other 
confidentiality and data security issues

7

Data collection methods #10 Types of data collected; details of data collection procedures 
including (as appropriate) start and stop dates of data collection 
and analysis, iterative process, triangulation of sources / methods, 
and modification of procedures in response to evolving study 
findings; rationale

6

Data collection 
instruments and 
technologies

#11 Description of instruments (e.g. interview guides, questionnaires) 
and devices (e.g. audio recorders) used for data collection; if / 
how the instruments(s) changed over the course of the study

6

Units of study #12 Number and relevant characteristics of participants, documents, 
or events included in the study; level of participation (could be 
reported in results)

7

Data processing #13 Methods for processing data prior to and during analysis, 
including transcription, data entry, data management and 
security, verification of data integrity, data coding, and 
anonymisation / deidentification of excerpts

6

Data analysis #14 Process by which inferences, themes, etc. were identified and 6
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developed, including the researchers involved in data analysis; 
usually references a specific paradigm or approach; rationale

Techniques to enhance 
trustworthiness

#15 Techniques to enhance trustworthiness and credibility of data 
analysis (e.g. member checking, audit trail, triangulation); 
rationale

6

Syntheses and 
interpretation

#16 Main findings (e.g. interpretations, inferences, and themes); 
might include development of a theory or model, or integration 
with prior research or theory

7-13

Links to empirical data #17 Evidence (e.g. quotes, field notes, text excerpts, photographs) to 
substantiate analytic findings

7-13

Intergration with prior 
work, implications, 
transferability and 
contribution(s) to the field

#18 Short summary of main findings; explanation of how findings 
and conclusions connect to, support, elaborate on, or challenge 
conclusions of earlier scholarship; discussion of scope of 
application / generalizability; identification of unique 
contributions(s) to scholarship in a discipline or field

13

Limitations #19 Trustworthiness and limitations of findings 15

Conflicts of interest #20 Potential sources of influence of perceived influence on study 
conduct and conclusions; how these were managed

17

Funding #21 Sources of funding and other support; role of funders in data 
collection, interpretation and reporting

17

The SRQR checklist is distributed with permission of Wolters Kluwer © 2014 by the Association of American 
Medical Colleges. This checklist was completed on 18. December 2018 using http://www.goodreports.org/, a 
tool made by the EQUATOR Network in collaboration with Penelope.ai
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Abstract

Background: We sought to understand the beliefs, social norms and logistical factors that affect 

HPV-positive women’s uptake of cryotherapy treatment as part of a two-part cervical cancer 

screening strategy in rural Kenya.

Methods: In-depth interviews within a parent cluster-randomized trial

Setting: Government-run county hospital in western Kenya.

Participants:  273 of 372 (73.4%) HPV-positive women who underwent cryotherapy

Results: Many women feared that an HPV infection meant they would develop cancer. Almost 

all women reported initial fear of the treatment procedure, followed by a more positive 

experience than anticipated. Lacking funds for transportation to the treatment site was the most 

common barrier. Women felt that decentralized treatment would be the most important facilitator 

of greater access. Spousal encouragement and financial support were key facilitators of treatment 

access, however many women felt that other husbands in the community would not be 

supportive. Women described successfully acquiring treatment as empowering, and almost all 

would recommend seeking cryotherapy to other women who test HPV positive. Most felt eager 

to share their own experiences with others to encourage treatment.

Conclusions: The main facilitators of treatment access were understanding of the health risks and 

sense of empowerment. A decentralized treatment model or transportation support may facilitate 

access, along with improved health messaging about HPV infection, cancer, and the treatment 

process.  Focusing on women’s personal feelings of empowerment may further improve uptake 

and satisfaction. This data will be used to design a strategy to improve linkage to treatment.

Trial Registration: NCT02124252
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Article Summary

Strengths and Limitations of the study
 This study provides insight into women’s experience obtaining cryotherapy after a 

receiving positive HPV test result in western Kenya.
 The perspectives provided will allow for improved contextualization of cervical cancer 

prevention programs in similar settings.
 These qualitative findings are exploratory, and may not be reflective of larger patterns or 

associations. 
 Women were interviewed by trained study staff, so there may have been social 

desirability bias.
 We did not interview women who were lost-to-follow-up, and may have therefore have 

had even more barriers than those identified in this study
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Introduction:

Cervical cancer, despite being one of the most preventable cancers through vaccination and 

screening, remains the fourth most common cancer among women worldwide.[1] Now rare in 

wealthier countries due to the success of cytology-based prevention programs, cervical cancer 

continues to be a major public health issue in low and middle-income countries (LMICs). 

Effective population-based screening, coupled with linkage to treatment for screen-positive 

women, is critical to preventing the development of cervical cancer. In Kenya, where screening 

rates range between 3 and 14%, cervical cancer is the second most common cancer in women, 

and the leading cause of cancer related mortality.[2] 

Strategies to address the lack of screening programs in LMICs include simpler screening 

techniques coupled with cryotherapy for women who screen positive. Cryotherapy is relatively 

inexpensive, can be performed by non-physician providers and does not require electricity. It has 

been promoted along with Visual Inspection with Acetic Acid (VIA) as a part of a same day “see 

& treat” strategy, although the expense and logistical challenges of maintaining supplies, space, 

and personnel for cryotherapy in remote settings make single visit strategies impossible in most 

settings.[3, 4]

Another simple screening technique is low-cost human papillomavirus (HPV) testing.[5, 6]   The 

World Health Organization incorporated the growing body of evidence supporting HPV testing 

into recommendations for screening programs in low resource settings.[7] The current guidelines 

include HPV primary screening as the preferred modality, followed by cryotherapy. As HPV 

testing has become more widely available and the evidence for its use more convincing, 

programs are starting to move from “see & treat” to “screen & treat,” referring women for 

treatment based on a positive HPV result. While this may be more effective at decreasing 

cervical precancer and cancer, there are no currently available HPV tests that allow for same-

visit results. Therefore, programs must take into consideration how to deliver HPV test results 

and counseling in a way that fosters understanding and facilitates women’s uptake of the 

appropriate follow-up. An effective HPV-based screening program must take into account the 

multitude of sociocultural factors such as stigma, fear, and misperceptions, along with the 
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logistical and health systems factors that affect a woman’s decision-making and ability to seek 

screening, understand her results and obtain treatment if needed. 

While multiple studies have evaluated effective screening methods for women in western Kenya, 

there remains a gap in understanding effective strategies to link women who screen positive for 

HPV to appropriate follow-up and treatment.[8-12] Given that HPV-based strategies are 

relatively new to LMICs, there is very little qualitative data exploring women’s experience with 

treatment. Understanding the knowledge, beliefs, social norms, and logistical factors that affect 

women’s decision and ability to seek treatment are essential in the design of effective context- 

specific treatment strategies. We used the Consolidated Framework for Implementation Research 

(CFIR) to explore the contextual factors that may have facilitated HPV-positive women’s access 

to appropriate treatment within a community-based screening program. [13]

Materials and Methods:

Study Design

We utilized qualitative data to explore the barriers and facilitators of treatment access for women 

who tested HPV positive as part of a two-phase cluster randomized trial in rural western 

Kenya.[14] In the first phase, 12 communities in Migori County were randomized to screening 

using self-collected HPV tests either through community health campaigns (CHCs) or in health 

facilities. In both the CHC and health facility arms, women who tested HPV positive were 

notified of their results and referred to the Migori County Hospital for treatment with 

cryotherapy. After treatment, women were invited to participant in an in-depth-interview (IDI) 

regarding their experience.

The distance between Migori County Hospital and the 12 study communities ranged from 11 to 

94 kilometers. Transport around the county was available via motorcycles, public buses and 

private taxis.  In the hospital compound, treatment was provided by nurses who had undergone 

additional training in both cryotherapy and study procedures prior to study initiation. The 

medical superintendent and an experienced nurse facilitator provided supervision as needed. 
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Women underwent VIA prior to treatment, followed by cryotherapy unless the cervical anatomy 

was abnormal, the lesion was too large for the probe, or there was suspicion for cancer. In the 

first two cases, the woman would be referred for LEEP within the same hospital. If there was 

suspicion for cancer, she was offered a biopsy and referred for management of cancer. All costs 

associated with cryotherapy or LEEP were covered by the study. Women did not receive 

compensation for transport or monetary incentives for participation in the study.

Data Sources

IDI guides were developed using selected CFIR constructs to elicit responses about the client-

sided experience and perceptions of treatment (Table 1). Selected constructs included 

adaptability, patient needs and resources and complexity of proposed intervention methods.

IDI guides were developed in English and translated and conducted in the most common local 

languages (Dholuo and Kiswahili) by researchers fluent in those languages. The first part of the 

IDIs consisted of closed-ended questions about sociodemographic characteristics, sexual 

behavior, gynecological history, HIV status, cervical cancer screening, and HPV. Interviewers 

entered this data directly into Open Data Kit installed onto study tablets.  The second part of the 

interviews consisted of open-ended questions that probed women on what they understood about 

HPV and treatment for HPV, their feelings and experience with treatment, barriers and 

facilitators to treatment, stigma and desire for privacy, and male and community leader roles in 

facilitating cervical cancer prevention. Interviews lasted between 15 and 25 minutes. This data 

was recorded on the tablets, and then transcribed and translated. All translations were reviewed 

with the audio by the study coordinator for accuracy.

Data Analysis

Using thematic analysis, one member of the research team created the codebook using the IDI 

guide for structure and four sample interviews to identify additional themes. The codebook was 

then reviewed and revised by the entire team, followed by a round in which all four researchers 

sample coded ten interviews to test and revise the codebook. All analysis and codebook 

development was done using NVivo 11™ software (QSR International, London, United

Page 6 of 25

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For peer review only

Table 1: Refined CFIR constructs and key findings regarding HPV-positive women’s experiences with a referral-based cryotherapy treatment strategy 
Construct Topics Covered Key Findings

Intervention Characteristics

Relative Advantage  What are the advantages of the proposed treatment model?  Offered free of charge, outpatient
Adaptability  What are other models of treatment that would facilitate increased access?

 What are factors of the current treatment model that could be improved?
 Decentralized treatment or transportation 

support would improve the model
Complexity  Perceptions of treatment feasibility and sustainability

 What is the participant’s understanding of the screening and treatment cascade?
 Women had unanswered questions after 

treatment, regarding follow-up, need for 
medication or potential impact on fertility

Outer Setting
Patient Needs and 
Resources

 What can the health facilities do to facilitate patient treatment acquisition?  Provider respect was high

Inner Setting
Culture  What is the level and impact of male support?

 How could community leader involvement facilitate treatment?
 Male financial and moral support were 

important to treatment acquisition
 Many were concerned about post-treatment 

abstinence or re-infection
 Ambivalence about community leader 

involvement 
Access to Knowledge & 
Information

 How can outreach and education strategies be improved?
 How does peer education and support impact treatment acquisition?

 Peer education noted in both educating 
about screening and encouraging treatment

Characteristics of Individuals
Knowledge & Beliefs about 
the Intervention

 Did women understand the meaning of a positive HPV result?
 Did women understand the process and availability of treatment?
 Do women understand the importance of treatment for their health?

 Role of HPV in development of cancer was 
well understood, however some women 
equated an HPV positive result with cancer

 Women knew that early treatment would be 
simpler than treatment for advanced 
disease

Self-efficacy  Do women prioritize accessing treatment for their health?
 How do health beliefs and self-efficacy impact women’s ability to overcome 

barriers to treatment?

 Women felt knowing HPV status allowed 
them to move on a health action (treatment)

 Treatment had an empowering influence
 Post-treatment, women felt that they 

could/should be role models
Individual Stage of Change  What role do peer networks or social support play in treatment access?

 What role do individual health beliefs play in reactions or decisions about 
treatment for a positive HPV test?

 Women felt relief at knowing HPV status
 Fear surrounding HPV result and 

association with cancer led to some inaction
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Kingdom). The team then met to discuss and make final revisions to the codebook. All 

interviews were coded twice by two separate members of the research team. Coding reports were 

then reviewed collaboratively to identify important themes and finalize mapping onto the 

modified CFIR framework.  

Patient and Public Involvement

The research question and measures were informed by preliminary work done in partnership 

with the Ministry of Health to evaluate barriers and facilitators of cervical cancer screening and 

treatment. We also carried out focus group discussions with women living in Migori to plan and 

implement Phase 1 of the study (manuscript submitted). Patients were not involved in 

recruitment, as all women undergoing treatment were asked by a research assistant to participate 

in an interview. Results have already been disseminated to the participants through two key 

stakeholder meetings. In addition, selected participants were invited to participate in a working 

group to amend the treatment implementation strategy for Phase 2.

Results:

Between February and December 2016, 5898 women underwent cervical cancer screening in 

both CHC and health facilities and 1043 (17.4%) tested positive for HPV.  Out of these women, 

399 (38.3%) women presented for treatment at Migori County Hospital and 372 (35.6%) 

underwent cryotherapy. Three women were referred for LEEP and one for invasive cancer 

management. Among the 372 treated HPV-positive women, 273 women (73.4%) completed an 

in-depth interview after their treatment.  There was no difference in the clinical or demographic 

characteristics in the participants from the original study arm, or between those who agreed to an 

interview and those who declined. Women traveled a mean of 37 kilometers to get to Migori for 

treatment, and almost all used a paid form of transportation (bus, taxi or motorbike). 

Knowledge and perceptions of HPV positivity and treatment value 

Many women expressed confidence in their level of knowledge about the relationship between 

HPV and cervical cancer, and the role of treatment in protecting their health.  Specifically, many 
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understood that the recommended treatment was simpler and more effective than it would be if 

HPV developed into cervical cancer.

“I learnt that, having HPV doesn’t mean you have the disease, it is just a sign that it may 

develop in to a disease and when you have the virus and it is detected early enough it can 

be treated”

Although many women were able to make fact-based statements about HPV, and professed 

confidence in their knowledge, some expressed fear, anxiety and misperceptions about their 

positive HPV results and the association with cancer. This was reflected in women’s feelings 

around the time they received their results and their concern that the treatment would not “cure” 

their cancer.

“I felt pain at heart, since I do hear that those with cancer do not survive, even now I still 

have no assurance of good health.”

Though some women reported worry or anxiety about their test result, many felt relief that they 

were now aware of their HPV status and could get treatment.

“What came into my mind after I was confirmed HPV positive was just on how I can 

access treatment my focus now is how I can be on treatment and that is my key challenge 

as at now.”

Treatment Experience

Women were almost uniformly positive about provider respect, privacy, adequate explanation, 

and ability to ask and have their questions answered. Most women also reported minimal pain or 

cramping, with no reported complications with the procedure. Overall, women expressed relief 

that the procedure was not as difficult as they had feared, with responses similar to the comment 

below.
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“When I came from home, people were saying that this treatment is painful but I have not 

felt any pain. I have found it to be good and the pain that people are talking about is not 

there.”

When asked how to improve the treatment experience, women had limited suggestions, or 

focused on access issues. This may not reflect satisfaction with the treatment model as much as a 

feeling that it was the role of “health care providers or “doctors” to “improve the experience”. “It 

is you as healthcare providers to find on ways of making it more comfortable.”

Unanswered Questions 

Despite reporting adequate explanation and overall treatment satisfaction, a number of 

unanswered questions or misperceptions regarding cervical cancer or follow-up arose throughout 

the interviews. When asked whether women had unanswered questions at the end of the 

screening/notification and treatment process, they revealed underlying fears about extent of 

disease/outcomes of treatment (future fertility, death from cancer, etc). Many women were under 

the impression that they would be given drugs to treat HPV, like treatment for malaria or HIV 

management. “I have learnt that in case I will be given drugs then I will have to take them to 

help prevent the virus from advancing into cervical cancer.” Women who mentioned drugs 

recounted that they were told they would be given drugs, although this was not an intended part 

of the health messaging during screening or treatment. 

Some women believed that if they were infected with HPV, they would not be able to give birth, 

or they should not get pregnant because the fetus would be infected with HPV. Related to the 

fear of infertility, women reported believing that family planning methods caused their positive 

HPV result or would cause cervical cancer.“I thought that I had cervical cancer because since I 

went for family planning [IUCD]. I have not been feeling okay in the uterus.”

Identifying Specific Barriers and Facilitators to Treatment Access

When women were asked whether they encountered any barriers or difficulty accessing 

treatment, and most answered no. However, when prompted, many confirmed that they had to 

miss work, struggled to find childcare or transportation funds, or traveled a long distance. Some 
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women expressed the belief that if a woman is sick or valued her health, there were no barriers 

that could stop her from accessing treatment in statements like the following: “It can only be far 

for someone who is not sick but if you are sick, you cannot say that it is far. I’m here to save my 

life.”

Lack of access to means of transportation and/or funds to hire transport were the main barriers 

that resulted in delays in treatment. Women also worried about future transport costs if the 

disease progressed, explicitly stating that they anticipated missing future appointments. 

“I do not know what to tell you. If you have money you can access everywhere, but if you 

do not you cannot make it on foot. The poor will die of even diseases that can be treated 

unlike the rich.”

When asked about how to make treatment access easier, many women mentioned that telling 

their own story of treatment to women who tested positive for HPV would be helpful, suggesting 

that peer education and social support may play a large role in decision to get treated. Women 

wanted to publicize that treatment was free, easy, quick and important for women’s long-term 

health. Examples of these sentiments include the following:

“When the [positive] results came I was surprised. I then took time and went to my 

friends who also were HPV positive and shared with them, we encouraged each other 

and set dates for coming for treatment.”

“I would tell her it is important for her to know her HPV status because she would be 

able to know if she is at a high risk of developing cervical cancer…Treatment is good. It 

is free and very easy. There is no pain, so it is good. That is how I would encourage her.”

Women suggested two changes in the treatment model that could facilitate treatment for women 

in the community, (1) a decentralized treatment model that provides treatment in more rural 

health facilities, closer to homes, or a mobile treatment unit that moves periodically through 
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communities and (2) transportation provisions or reimbursements, echoing the main barrier to 

treatment access.   

Finally, a substantial number of women felt that greater awareness of or access to screening 

would increase uptake of treatment. Women suggested repeating screening in the communities 

for those who had missed earlier campaigns and increasing involvement of lay health workers, or 

community health volunteers, in outreach and education around screening.

Support from Peer Networks and Community Leaders

 

Women wanted to share their diagnosis with others in their community, both to be able to obtain 

psychological and financial support for treatment and to set an example.  Most reported that 

privacy around their HPV status was not important to them.

“I am comfortable with any other person knowing my status because, he or she might be 

able to support me if am sick or I might be able to encourage and support a person who 

is sick but is too scared to receive treatment.”

A small minority of women who did not want to share their diagnosis with others, apart from 

their spouse or co-wives, gave reasons including a general desire for privacy about their own 

health, without specific mention of HPV or cervical cancer related stigma. 

“The reason why I did not want anyone else to know is because some people tend to 

exaggerate things, if one hears you have this disease, they may start telling you how you 

have a very bad disease and that you will die soon”

Women held contradictory opinions regarding the role of community leaders in facilitating 

treatment. Women who were in favor stated that leaders could “mobilize women to seek 

treatment”, while those opposed feared a loss of privacy, stating that “community leaders 

would spread rumors to the community members.”
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Male Partner Involvement

Male partner involvement emerged around treatment access, post-treatment care and fears of 

reinfection from their partners. 

Almost all women interviewed said the decision to seek treatment was theirs alone. However, 

they did feel like male support or opposition played a role in access of treatment services. 

Interestingly, most women stated that while men in general would likely not be supportive of 

their wives obtaining treatment, their own spouse had been. Reasons for other husbands’ 

perceived lack of support were related to a lack of understanding or belief that HPV is a real 

threat, and low prioritization of their wives’ health. Male support was generally described as 

financial support for transportation, with a minority naming encouragement or moral support for 

treatment. Women’s comments indicate either a perception about lack of male support for other 

women in the community, while descriptions of their own experience suggest that male support 

was a key factor in their ability to obtain treatment (as all the women in this group had 

successfully obtained treatment).  

“My husband support[ed] screening so that should I be confirmed positive, I start the 

treatment in time before it worsens…he provided me with fare and asked me to leave 

early so I can get to the hospital in time. 

“Some do not understand cervical cancer and some just care less about their wives and 

cervical cancer hence not becoming supportive. Other men are supportive when they 

value the lives of their female partners.”

Standard counseling after cryotherapy includes abstinence for a month, and use of a condom 

after resumption of sexual activity for six months to prevent spread of HPV or reinfection. A few 

women expressed concern about cultural and social beliefs regarding sexual activity that would 

prevent their husbands from supporting them through the recovery period, or use of a condom 

afterwards. Some women even requested that a health provider speak with their husband. 
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“I had a concern with the issue of not having sexual contact with my husband for a 

month. We built a new house, which we are supposed to enter into in the course of this 

week. As Luos, we have our customs that we must uphold, what will I do?”

Concerns about the ability to be abstinent following treatment were echoed in some women’s 

thoughts about the futility of treatment in situations where they perceived little control over 

possible reinfection. Concerns were raised about safe relations with their husband, inability to 

negotiate condoms and concerns about [re]infection among co-wives.

“It is said that men are the one who infects us, and us still being a young couple we are 

bound to have sexual relations, what can be done so to men so that they do not spread the 

disease?”

“Supposing I have a co-wife, how will I know that she has also been treated so that we 

can all be free and not use condoms?” 

Treatment and Empowerment

Although this group of women who were able to overcome barriers and access treatment for their 

HPV likely had higher baseline levels of empowerment than women who did not get treatment, 

any women expressed a sense of personal empowerment from the process of either undergoing 

treatment or from gaining an understanding of the impact of HPV on their health. This may have 

played as a key factor in overcoming barriers to treatment.

“I have come to seek treatment for a better future; I want a future so that I can continue 

taking care of [my children]”

Finally, almost all women said they would recommend treatment to other women who they knew 

tested HPV positive, stating that the treatment was easier than they thought, free, quick and 
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almost painless. Importantly, many felt that they had an important role to play as peer educators 

or advocates to convince other women who tested HPV positive to get treatment. Often, women 

expressed that their treatment experience changed their minds about privacy and the importance 

of sharing their experience.

“I never felt like letting anyone know about my treatment, now that I have, I can easily 

encourage my neighbor to seek for treatment in case she’s positive.”

“I would tell her my experience about the treatment. How easy and how painless it is. 

How the doctors are prepared and how they talk nicely to us. I would tell her she has 

nothing to fear and she should gather courage and come.”

Discussion:

Appropriate follow-up for HPV-positive women is a critical component in cervical cancer 

prevention and control; the success of programs in LMICs is often limited by attrition between 

screening and treatment. This study used the CFIR framework to explore the contextual factors 

surrounding women’s uptake of treatment after a positive HPV test in rural Kenya. We found 

that women were generally satisfied and even empowered by their treatment experience. The 

results also showed that the belief that the treatment they were seeking would have an important 

and positive impact on their health enabled women to overcome the barriers of fear, lack of 

transportation funds and distance to the treatment center.   

These findings add substantially to a body of work that has primarily focused on structural, 

financial, and policy-related barriers and facilitators to the implementation of cervical cancer 

screening and treatment programs by exploring the patient experience from receiving results to 

navigating treatment access.[15, 16]  The participant perspectives provide important insight into 

ways the treatment model can be improved. To our knowledge, this is the only study to assess 

patient-level factors impacting cryotherapy treatment in a low-resource setting using the CFIR 

framework. The use of a standardized framework is important to developing a sustainable and 
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effective enhanced linkage to treatment strategy with the potential for replication in other 

settings. 

The fact that empowerment associated with treatment emerged so strongly was encouraging and 

indicated a facilitating culture. However, substantial logistical and financial barriers remain in 

place for women in this model, despite free screening and treatment. Women traveled an average 

distance of over thirty kilometers and almost all women required some form of hired 

transportation. While the majority of women did not recall income loss, or reported a loss of less 

than 1000 Kenya Shillings ($10 US), the cost of transportation represented a significant burden, 

even among this group of women who were not lost-to-follow-up.  Partner support was 

significant, and most often appeared in the form of payment for transportation. While almost all 

women stated that the decision to seek treatment was their own, their reliance on partners for 

financial support was crucial and may have important implications for future cervical cancer 

prevention and treatment initiatives. The role of partner support needs to be explored among 

women who were not able to obtain treatment. The frequency at which the costs of transportation 

to a distant treatment site and the reliance on partners were reported indicates a need to explore 

the decentralization of treatment with or without a mobile treatment unit, the use of 

transportation vouchers, or assistance of some type that emphasized transportation.

The use of peer educators to help encourage and facilitate treatment access may also be a 

strategy to overcome the logistical hurdles using an empowerment framework. While other 

studies have not shown educational interventions to be as effective as other implementation 

strategies for cervical cancer prevention,[17] peer-led counseling has increased perceptions of 

screening benefits and engagement in screening activities.[18, 19] Peer-to-peer education has 

played a large role in the success of HIV programs in this region, so participants were likely to 

have experience and comfort with this. Importantly, women saw themselves as potential peer 

educators, using their positive experiences with treatment to convince other women to get 

treated. In this way, the self-efficacy they displayed in obtaining treatment would be transformed 

into a sense of personal empowerment through a reflection of their own success and influence on 

others.
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This qualitative data clearly elucidated points of clarification for the educational counseling 

provided throughout the outreach, screening and treatment activities.  Although the current 

education modules stress that HPV is not cancer, some women continued to believe that a 

positive HPV result was synonymous with having cancer, which then caused cancer-related fear, 

sometimes resulting in inaction.  Educational content and the mechanisms by which women are 

notified of their results should be rigorously tested to ensure clarity, as fear of cancer or more 

invasive procedures may prevent women from seeking appropriate treatment.  In addition, these 

data highlight a need to address the misconceptions about family planning, infertility, and the 

need for medication as part of treatment both during outreach and at the time of screening and 

treatment.  The persistent expectation that treatment would involve long-term medications may 

reflect an interpretation of medication as synonymous with treatment, as is the case with the 

more common diseases in the area: HIV, TB, and malaria. Based on these findings we updated 

the educational material to include more precise descriptions of the cryotherapy procedure and 

clarify that treatment does not require medication.

While this data highlighted crucial information that allows us to further understand how and why 

women are able to access treatment when free treatment is offered, there are limitations inherent 

to the study design. The current study is missing the voices and experience of women who were 

unable to access treatment, who were the majority of women screened. For example, in this 

population of women who had successfully accessed treatment, almost all were in a relationship 

or married, which was possibly a key factor in their success with navigating treatment. While the 

qualitative data suggests partner financial support was key in reaching treatment sites, we must 

identify and work with women who were lost-to-follow-up to fully begin to understand and 

address insurmountable barriers.  In addition, as these interviews were done by the study team in 

proximity to treatment sites, there may have been some social desirability bias in responses 

related to treatment experience and provider respect.

Conclusions

These data provide valuable insight on the implementation of a community-based cervical cancer 

screening program through the perspectives of HPV-positive women who were able to access 
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free treatment through referral to a county government hospital.  While many women reported 

feelings of self-efficacy and empowerment, and were pleased with their experience deciding and 

accessing treatment, they represent the minority of patients. Despite multiple efforts to counsel 

women about the importance and availability of treatment, over half of the women who tested 

HPV-positive in the parent study did not access treatment. We have identified specific barriers 

and potential facilitators to treatment access that will inform new implementation strategies and 

ways to intensify efforts to reach the wider population of women who were lost-to-follow-up and 

work with health care teams to develop a linkage to treatment strategy that ensures greater 

follow-up with appropriate care.
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Reporting checklist for qualitative study.
Based on the SRQR guidelines.

Instructions to authors
Complete this checklist by entering the page numbers from your manuscript where readers will find each of the 
items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the 
missing information. If you are certain that an item does not apply, please write "n/a" and provide a short 
explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the SRQR reporting guidelines, and cite them as:

O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a 
synthesis of recommendations. Acad Med. 2014;89(9):1245-1251.

Reporting Item
Page 

Number

#1 Concise description of the nature and topic of the study 
identifying the study as qualitative or indicating the approach 
(e.g. ethnography, grounded theory) or data collection methods 
(e.g. interview, focus group) is recommended

1

#2 Summary of the key elements of the study using the abstract 
format of the intended publication; typically includes 
background, purpose, methods, results and conclusions

2

Problem formulation #3 Description and signifcance of the problem / phenomenon 
studied: review of relevant theory and empirical work; problem 
statement

4, 5

Purpose or research 
question

#4 Purpose of the study and specific objectives or questions 5

Qualitative approach and 
research paradigm

#5 Qualitative approach (e.g. ethnography, grounded theory, case 
study, phenomenolgy, narrative research) and guiding theory if 
appropriate; identifying the research paradigm (e.g. postpositivist, 
constructivist / interpretivist) is also recommended; rationale. The 

6
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rationale should briefly discuss the justification for choosing that 
theory, approach, method or technique rather than other options 
available; the assumptions and limitations implicit in those 
choices and how those choices influence study conclusions and 
transferability. As appropriate the rationale for several items 
might be discussed together.

Researcher characteristics 
and reflexivity

#6 Researchers' characteristics that may influence the research, 
including personal attributes, qualifications / experience, 
relationship with participants, assumptions and / or 
presuppositions; potential or actual interaction between 
researchers' characteristics and the research questions, approach, 
methods, results and / or transferability

6

Context #7 Setting / site and salient contextual factors; rationale 5

Sampling strategy #8 How and why research participants, documents, or events were 
selected; criteria for deciding when no further sampling was 
necessary (e.g. sampling saturation); rationale

5

Ethical issues pertaining 
to human subjects

#9 Documentation of approval by an appropriate ethics review board 
and participant consent, or explanation for lack thereof; other 
confidentiality and data security issues

7

Data collection methods #10 Types of data collected; details of data collection procedures 
including (as appropriate) start and stop dates of data collection 
and analysis, iterative process, triangulation of sources / methods, 
and modification of procedures in response to evolving study 
findings; rationale

6

Data collection 
instruments and 
technologies

#11 Description of instruments (e.g. interview guides, questionnaires) 
and devices (e.g. audio recorders) used for data collection; if / 
how the instruments(s) changed over the course of the study

6

Units of study #12 Number and relevant characteristics of participants, documents, 
or events included in the study; level of participation (could be 
reported in results)

7

Data processing #13 Methods for processing data prior to and during analysis, 
including transcription, data entry, data management and 
security, verification of data integrity, data coding, and 
anonymisation / deidentification of excerpts

6

Data analysis #14 Process by which inferences, themes, etc. were identified and 6
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developed, including the researchers involved in data analysis; 
usually references a specific paradigm or approach; rationale

Techniques to enhance 
trustworthiness

#15 Techniques to enhance trustworthiness and credibility of data 
analysis (e.g. member checking, audit trail, triangulation); 
rationale

6

Syntheses and 
interpretation

#16 Main findings (e.g. interpretations, inferences, and themes); 
might include development of a theory or model, or integration 
with prior research or theory

7-13

Links to empirical data #17 Evidence (e.g. quotes, field notes, text excerpts, photographs) to 
substantiate analytic findings

7-13

Intergration with prior 
work, implications, 
transferability and 
contribution(s) to the field

#18 Short summary of main findings; explanation of how findings 
and conclusions connect to, support, elaborate on, or challenge 
conclusions of earlier scholarship; discussion of scope of 
application / generalizability; identification of unique 
contributions(s) to scholarship in a discipline or field

13

Limitations #19 Trustworthiness and limitations of findings 15

Conflicts of interest #20 Potential sources of influence of perceived influence on study 
conduct and conclusions; how these were managed

17

Funding #21 Sources of funding and other support; role of funders in data 
collection, interpretation and reporting

17

The SRQR checklist is distributed with permission of Wolters Kluwer © 2014 by the Association of American 
Medical Colleges. This checklist was completed on 18. December 2018 using http://www.goodreports.org/, a 
tool made by the EQUATOR Network in collaboration with Penelope.ai
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Abstract

Background: We sought to understand the beliefs, social norms and logistical factors that affect 

HPV-positive women’s uptake of cryotherapy treatment as part of a two-part cervical cancer 

screening strategy in rural Kenya.

Methods: In-depth interviews within a parent cluster-randomized trial

Setting: Government-run county hospital in western Kenya.

Participants:  273 of 372 (73.4%) HPV-positive women who underwent cryotherapy

Results: Many women feared that an HPV infection meant they would develop cancer. Almost 

all women reported initial fear of the treatment procedure, followed by a more positive 

experience than anticipated. Lacking funds for transportation to the treatment site was the most 

common barrier. Women felt that decentralized treatment would be the most important facilitator 

of greater access. Spousal encouragement and financial support were key facilitators of treatment 

access, however many women felt that other husbands in the community would not be 

supportive. Women described successfully acquiring treatment as empowering, and almost all 

would recommend seeking cryotherapy to other women who test HPV positive. Most felt eager 

to share their own experiences with others to encourage treatment.

Conclusions: The main facilitators of treatment access were understanding of the health risks and 

sense of empowerment. A decentralized treatment model or transportation support may facilitate 

access, along with improved health messaging about HPV infection, cancer, and the treatment 

process.  Focusing on women’s personal feelings of empowerment may further improve uptake 

and satisfaction. This data will be used to design a strategy to improve linkage to treatment.

Trial Registration: NCT02124252
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Article Summary

Strengths and Limitations of the study
 This study provides insight into women’s experience obtaining cryotherapy after a 

receiving positive HPV test result in western Kenya.
 The perspectives provided will allow for improved contextualization of cervical cancer 

prevention programs in similar settings.
 These qualitative findings are exploratory, and may not be reflective of larger patterns or 

associations. 
 Women were interviewed by trained study staff, so there may have been social 

desirability bias.
 We did not interview women who were lost-to-follow-up, and may have therefore have 

had even more barriers than those identified in this study
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Introduction:

Cervical cancer, despite being one of the most preventable cancers through vaccination and 

screening, remains the fourth most common cancer among women worldwide.[1] Now rare in 

wealthier countries due to the success of cytology-based prevention programs, cervical cancer 

continues to be a major public health issue in low and middle-income countries (LMICs). 

Effective population-based screening, coupled with linkage to treatment for screen-positive 

women, is critical to preventing the development of cervical cancer. In Kenya, where screening 

rates range between 3 and 14%, and vaccination for human papillomavirus (HPV) is not yet 

available, cervical cancer is the second most common cancer in women, and the leading cause of 

cancer related mortality.[2] 

Strategies to address the lack of screening programs in LMICs include simpler screening 

techniques coupled with cryotherapy for women who screen positive. Cryotherapy is relatively 

inexpensive, can be performed by non-physician providers and does not require electricity. It has 

been promoted along with Visual Inspection with Acetic Acid (VIA) as a part of a same day “see 

& treat” strategy, although the expense and logistical challenges of maintaining supplies, space, 

and personnel for cryotherapy in remote settings make single visit strategies impossible in most 

settings.[3, 4]

Another simple screening technique is low-cost HPV testing.[5, 6]   The World Health 

Organization incorporated the growing body of evidence supporting HPV testing into 

recommendations for screening programs in low resource settings.[7] The current guidelines 

include HPV primary screening as the preferred modality, followed by cryotherapy. As HPV 

testing has become more widely available and the evidence for its use more convincing, 

programs are starting to move from “see & treat” to “screen & treat,” referring women for 

treatment based on a positive HPV result. While this may be more effective at decreasing 

cervical precancer and cancer, there are no currently available HPV tests that allow for same-

visit results. Therefore, programs must take into consideration how to deliver HPV test results 

and counseling in a way that fosters understanding and facilitates women’s uptake of the 

appropriate follow-up. An effective HPV-based screening program must take into account the 
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multitude of sociocultural factors such as stigma, fear, and misperceptions, along with the 

logistical and health systems factors that affect a woman’s decision-making and ability to seek 

screening, understand her results and obtain treatment if needed. 

While multiple studies have evaluated effective screening methods for women in western Kenya, 

there remains a gap in understanding effective strategies to link women who screen positive for 

HPV to appropriate follow-up and treatment.[8-12] Given that HPV-based strategies are 

relatively new to LMICs, there is very little qualitative data exploring women’s experience with 

treatment. Understanding the knowledge, beliefs, social norms, and logistical factors that affect 

women’s decision and ability to seek treatment are essential in the design of effective context- 

specific treatment strategies. We used the Consolidated Framework for Implementation Research 

(CFIR) to explore the contextual factors that may have facilitated HPV-positive women’s access 

to appropriate treatment within a community-based screening program. [13]

Materials and Methods:

Study Design

We utilized qualitative data to explore the barriers and facilitators of treatment access for women 

who tested HPV positive as part of a two-phase cluster randomized trial in rural western 

Kenya.[14] In the first phase, 12 communities in Migori County were randomized to screening 

using self-collected HPV tests either through community health campaigns in central locations in 

the villages (CHCs) or in health facilities. In both the CHC and health facility arms, education 

and outreach was led by community health volunteers, and women who tested HPV positive 

were notified of their results and referred to the Migori County Hospital for treatment with 

cryotherapy.[15] After treatment, women were invited to participant in an in-depth-interview 

(IDI) regarding their experience.

The distance between Migori County Hospital and the 12 study communities ranged from 11 to 

94 kilometers. Transport around the county was available via motorcycles, public buses and 

private taxis.  In the hospital compound, treatment was provided by nurses who had undergone 
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additional training in both cryotherapy and study procedures prior to study initiation. The 

medical superintendent and an experienced nurse facilitator provided supervision as needed. 

Women underwent VIA prior to treatment, followed by cryotherapy unless the cervical anatomy 

was abnormal, the lesion was too large for the probe, or there was suspicion for cancer. In the 

first two cases, the woman would be referred for an loop electrosurgical excision procedure 

(LEEP) within the same hospital. If there was suspicion for cancer, she was offered a biopsy and 

referred for management of cancer. All costs associated with cryotherapy or LEEP were covered 

by the study. Women did not receive compensation for transport or monetary incentives for 

participation in the study.

Data Sources

IDI guides were developed using selected CFIR constructs to elicit responses about the client-

sided experience and perceptions of treatment (Table 1). Selected constructs included 

adaptability, patient needs and resources and complexity of proposed intervention methods.

IDI guides were developed in English and translated and conducted in the most common local 

languages (Dholuo and Kiswahili) by researchers fluent in those languages. The first part of the 

IDIs consisted of closed-ended questions about sociodemographic characteristics, sexual 

behavior, gynecological history, HIV status, cervical cancer screening, and HPV. Interviewers 

entered this data directly into Open Data Kit installed onto study tablets.  The second part of the 

interviews consisted of open-ended questions that probed women on what they understood about 

HPV and treatment for HPV, their feelings and experience with treatment, barriers and 

facilitators to treatment, stigma and desire for privacy, and male and community leader roles in 

facilitating cervical cancer prevention. Interviews lasted between 15 and 25 minutes. This data 

was recorded on the tablets, and then transcribed and translated. All translations were reviewed 

with the audio by the study coordinator for accuracy.

Data Analysis

Using thematic analysis, one member of the research team created the codebook using both the 

IDI guide for structure and four sample interviews to identify additional themes that together 
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facilitated a more nuanced interpretation of the data .[16] The codebook was then reviewed and 

revised by the entire team, followed by a round in which all four researchers sample coded ten 

interviews to test and revise the codebook. All analysis and codebook development was done 

using NVivo 11™ software (QSR International, London, United
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Table 1: Refined CFIR constructs and key findings regarding HPV-positive women’s experiences with a referral-based cryotherapy treatment strategy 
Construct Topics Covered Key Findings

Intervention Characteristics

Relative Advantage  What are the advantages of the proposed treatment model?  Offered free of charge, outpatient
Adaptability  What are other models of treatment that would facilitate increased access?

 What are factors of the current treatment model that could be improved?
 Decentralized treatment or transportation 

support would improve the model
Complexity  Perceptions of treatment feasibility and sustainability

 What is the participant’s understanding of the screening and treatment cascade?
 Women had unanswered questions after 

treatment, regarding follow-up, need for 
medication or potential impact on fertility

Outer Setting
Patient Needs and 
Resources

 What can the health facilities do to facilitate patient treatment acquisition?  Provider respect was high

Inner Setting
Culture  What is the level and impact of male support?

 How could community leader involvement facilitate treatment?
 Male financial and moral support were 

important to treatment acquisition
 Many were concerned about post-treatment 

abstinence or re-infection
 Ambivalence about community leader 

involvement 
Access to Knowledge & 
Information

 How can outreach and education strategies be improved?
 How does peer education and support impact treatment acquisition?

 Peer education noted in both educating 
about screening and encouraging treatment

Characteristics of Individuals
Knowledge & Beliefs about 
the Intervention

 Did women understand the meaning of a positive HPV result?
 Did women understand the process and availability of treatment?
 Do women understand the importance of treatment for their health?

 Role of HPV in development of cancer was 
well understood, however some women 
equated an HPV positive result with cancer

 Women knew that early treatment would be 
simpler than treatment for advanced 
disease

Self-efficacy  Do women prioritize accessing treatment for their health?
 How do health beliefs and self-efficacy impact women’s ability to overcome 

barriers to treatment?

 Women felt knowing HPV status allowed 
them to move on a health action (treatment)

 Treatment had an empowering influence
 Post-treatment, women felt that they 

could/should be role models
Individual Stage of Change  What role do peer networks or social support play in treatment access?

 What role do individual health beliefs play in reactions or decisions about 
treatment for a positive HPV test?

 Women felt relief at knowing HPV status
 Fear surrounding HPV result and 

association with cancer led to some inaction
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Kingdom). The team then met to discuss and make final revisions to the codebook. All 

interviews were coded twice by two separate members of the research team. Coding reports were 

then reviewed collaboratively to identify important themes and finalize mapping onto the 

modified CFIR framework.  

Patient and Public Involvement

The research question and measures were informed by preliminary work done in partnership 

with the Ministry of Health to evaluate barriers and facilitators of cervical cancer screening and 

treatment. Prior to study implementation, we also carried out focus group discussions with 

women living in Migori to plan and implement Phase 1 of the study (manuscript submitted). For 

this study, patients were not involved in identification or recruitment or participants, as all 

women undergoing treatment were asked by a research assistant to participate in an interview 

after their treatment had been completed. Results have already been disseminated to the 

participants through two key stakeholder meetings. In addition, selected participants were invited 

to participate in a working group to amend the treatment implementation strategy for Phase 2.

This protocol was approved by Institutional Review Boards at the Kenya Medical Research 

Institute, Duke University and the University of California. All participants gave their written 

informed consent to participate in the study prior to data collection. For low-literacy participants, 

consent was affirmed with thumbprint.

Results:

Between February and December 2016, 5898 women underwent cervical cancer screening in 

both CHC and health facilities and 1043 (17.4%) tested positive for HPV.  Out of these women, 

399 (38.3%) women presented for treatment at Migori County Hospital and 372 (35.6%) 

underwent cryotherapy. Three women were referred for LEEP and one for invasive cancer 

management. Among the 372 treated HPV-positive women, 273 women (73.4%) completed an 

in-depth interview after their treatment.  The average age for participants was 37.3 yrs, for 216 

(79.1%), primary school was the highest education completed, and 206 (75.4%) were married or 
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had a current partner. There was no difference in the clinical or demographic characteristics in 

the participants from the original study arm, or between those who agreed to an interview and 

those who declined. Women traveled a mean of 37 kilometers to get to Migori for treatment, and 

almost all used a paid form of transportation (bus, taxi or motorbike). 

Knowledge and perceptions of HPV positivity and treatment value 

Many women expressed confidence in their level of knowledge about the relationship between 

HPV and cervical cancer, and the role of treatment in protecting their health.  Specifically, many 

understood that the recommended treatment was simpler and more effective than it would be if 

HPV developed into cervical cancer.

“I learnt that, having HPV doesn’t mean you have the disease, it is just a sign that it may 

develop in to a disease and when you have the virus and it is detected early enough it can 

be treated” (Age 41)

Although many women were able to make fact-based statements about HPV, and professed 

confidence in their knowledge, some expressed fear, anxiety and misperceptions about their 

positive HPV results and the association with cancer. This was reflected in women’s feelings 

around the time they received their results and their concern that the treatment would not “cure” 

their cancer.

“I felt pain at heart, since I do hear that those with cancer do not survive, even now I still 

have no assurance of good health.” (Age 43)

Though some women reported worry or anxiety about their test result, many felt relief that they 

were now aware of their HPV status and could get treatment.

“What came into my mind after I was confirmed HPV positive was just on how I can 

access treatment my focus now is how I can be on treatment and that is my key challenge 

as at now.” (Age 47)
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Treatment Experience

Women were almost uniformly positive about provider respect, privacy, adequate explanation of 

the procedure and recovery, and ability to ask and have their questions answered. Most women 

also reported minimal pain or cramping, with no reported complications with the procedure. 

Overall, women expressed relief that the procedure was not as difficult as they had feared, with 

responses similar to the comment below.

“When I came from home, people were saying that this treatment is painful but I have not 

felt any pain. I have found it to be good and the pain that people are talking about is not 

there.” (Age 36)

When asked how to improve the treatment experience, women had limited suggestions, or 

focused on access issues. This may not reflect satisfaction with the treatment model as much as a 

feeling that it was the role of “health care providers or “doctors” to “improve the experience”. “It 

is you as healthcare providers to find on ways of making it more comfortable.” (Age 33)

Unanswered Questions 

Despite reporting adequate explanation and overall treatment satisfaction, a number of 

unanswered questions or misperceptions regarding cervical cancer or follow-up arose throughout 

the interviews. When asked whether women had unanswered questions at the end of the 

screening/notification and treatment process, they revealed underlying fears about extent of 

disease/outcomes of treatment (future fertility, death from cancer, etc). Many women were under 

the impression that they would be given drugs to treat HPV, like treatment for malaria or HIV 

management. “I have learnt that in case I will be given drugs then I will have to take them to 

help prevent the virus from advancing into cervical cancer” (Age 38). Women who mentioned 

drugs recounted that they were told they would be given drugs, although this was not an intended 

part of the health messaging during screening or treatment. 

Some women believed that if they were infected with HPV, they would not be able to give birth, 

or they should not get pregnant because the fetus would be infected with HPV. Related to the 

fear of infertility, women reported believing that family planning methods caused their positive 
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HPV result or would cause cervical cancer.“I thought that I had cervical cancer because since I 

went for family planning [IUCD]. I have not been feeling okay in the uterus.” (Age 42)

Identifying Specific Barriers and Facilitators to Treatment Access

When women were asked whether they encountered any barriers or difficulty accessing 

treatment, and most answered no. However, when prompted, many confirmed that they had to 

miss work, struggled to find childcare or transportation funds, or traveled a long distance. Some 

women expressed the belief that if a woman is sick or valued her health, there were no barriers 

that could stop her from accessing treatment in statements like the following: “It can only be far 

for someone who is not sick but if you are sick, you cannot say that it is far. I’m here to save my 

life” (Age 46).

Lack of access to means of transportation and/or funds to hire transport were the main barriers 

that resulted in delays in treatment. Women also worried about future transport costs if the 

disease progressed, explicitly stating that they anticipated missing future appointments. 

“I do not know what to tell you. If you have money you can access everywhere, but if you 

do not you cannot make it on foot. The poor will die of even diseases that can be treated 

unlike the rich.” (Age 38)

When asked about how to make treatment access easier, many women mentioned that telling 

their own story of treatment to women who tested positive for HPV would be helpful, suggesting 

that peer education and social support may play a large role in decision to get treated. Women 

wanted to publicize that treatment was free, easy, quick and important for women’s long-term 

health. Examples of these sentiments include the following:

“When the [positive] results came I was surprised. I then took time and went to my 

friends who also were HPV positive and shared with them, we encouraged each other 

and set dates for coming for treatment.” (Age 45)
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“I would tell her it is important for her to know her HPV status because she would be 

able to know if she is at a high risk of developing cervical cancer…Treatment is good. It 

is free and very easy. There is no pain, so it is good. That is how I would encourage her.” 

(Age 51)

Women suggested two changes in the treatment model that could facilitate treatment for women 

in the community, (1) a decentralized treatment model that provides treatment in more rural 

health facilities, closer to homes, or a mobile treatment unit that moves periodically through 

communities and (2) transportation provisions or reimbursements, echoing the main barrier to 

treatment access.   

Finally, a substantial number of women felt that greater awareness of or access to screening 

would increase uptake of treatment. Women suggested repeating screening in the communities 

for those who had missed earlier campaigns and increasing involvement of lay health workers, or 

community health volunteers, in outreach and education around screening.

Support from Peer Networks and Community Leaders

 

Women wanted to share their diagnosis with others in their community, both to be able to obtain 

psychological and financial support for treatment and to set an example.  Most reported that 

privacy around their HPV status was not important to them.

“I am comfortable with any other person knowing my status because, he or she might be 

able to support me if am sick or I might be able to encourage and support a person who 

is sick but is too scared to receive treatment.”

A small minority of women who did not want to share their diagnosis with others, apart from 

their spouse or co-wives, gave reasons including a general desire for privacy about their own 

health, without specific mention of HPV or cervical cancer related stigma. 
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“The reason why I did not want anyone else to know is because some people tend to 

exaggerate things, if one hears you have this disease, they may start telling you how you 

have a very bad disease and that you will die soon”

Women held contradictory opinions regarding the role of community leaders in facilitating 

treatment. Women who were in favor stated that leaders could “mobilize women to seek 

treatment”(Age 33), while those opposed feared a loss of privacy, stating that “community 

leaders would spread rumors to the community members” (Age 37)

 

Male Partner Involvement

Male partner involvement was described as it related to treatment access, post-treatment care and 

fears of reinfection from their partners.  Almost all women interviewed said the decision to seek 

treatment was theirs alone. However, they did feel like male support or opposition played a role 

in access of treatment services. Interestingly, most women stated that while men in general 

would likely not be supportive of their wives obtaining treatment, their own spouse had been. 

Reasons for other husbands’ perceived lack of support were related to a lack of understanding or 

belief that HPV is a real threat, and low prioritization of their wives’ health. Male support was 

generally described as financial support for transportation, with a minority naming 

encouragement or moral support for treatment. Women’s comments indicate either a perception 

about lack of male support for other women in the community, while descriptions of their own 

experience suggest that male support was a key factor in their ability to obtain treatment (as all 

the women in this group had successfully obtained treatment).  

“My husband support[ed] screening so that should I be confirmed positive, I start the 

treatment in time before it worsens…he provided me with fare and asked me to leave 

early so I can get to the hospital in time.” (Age 42)

“Some do not understand cervical cancer and some just care less about their wives and 

cervical cancer hence not becoming supportive. Other men are supportive when they 
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value the lives of their female partners.” (Age 33)

Standard counseling after cryotherapy includes abstinence for a month, and use of a condom 

after resumption of sexual activity for six months to prevent spread of HPV or reinfection. A few 

women expressed concern about cultural and social beliefs regarding sexual activity that would 

prevent their husbands from supporting them through the recovery period, or use of a condom 

afterwards. Some women even requested that a health provider speak with their husband. 

“I had a concern with the issue of not having sexual contact with my husband for a 

month. We built a new house, which we are supposed to enter into in the course of this 

week. As Luos, we have our customs that we must uphold, what will I do?” (Age 35)

Concerns about the ability to be abstinent following treatment were echoed in some women’s 

thoughts about the futility of treatment in situations where they perceived little control over 

possible reinfection. Concerns were raised about safe relations with their husband, inability to 

negotiate condoms and concerns about [re]infection among co-wives.

“It is said that men are the one who infects us, and us still being a young couple we are 

bound to have sexual relations, what can be done so to men so that they do not spread the 

disease?”(Age 39)

“Supposing I have a co-wife, how will I know that she has also been treated so that we 

can all be free and not use condoms?” (Age 34)

Treatment and Empowerment

Although this group of women who were able to overcome barriers and access treatment for their 

HPV likely had higher baseline levels of empowerment than women who did not get treatment, 

any women expressed a sense of personal empowerment from the process of either undergoing 
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treatment or from gaining an understanding of the impact of HPV on their health. This may have 

played as a key factor in overcoming barriers to treatment.

“I have come to seek treatment for a better future; I want a future so that I can continue 

taking care of [my children]” (Age 35)

Finally, almost all women said they would recommend treatment to other women who they knew 

tested HPV positive, stating that the treatment was easier than they thought, free, quick and 

almost painless. Importantly, many felt that they had an important role to play as peer educators 

or advocates to convince other women who tested HPV positive to get treatment. Often, women 

expressed that their treatment experience changed their minds about privacy and the importance 

of sharing their experience.

“I never felt like letting anyone know about my treatment, now that I have, I can easily 

encourage my neighbor to seek for treatment in case she’s positive.” (Age 36)

“I would tell her my experience about the treatment. How easy and how painless it is. 

How the doctors are prepared and how they talk nicely to us. I would tell her she has 

nothing to fear and she should gather courage and come.” (Age 41)

Discussion:

Appropriate follow-up for HPV-positive women is a critical component in cervical cancer 

prevention and control; the success of programs in LMICs is often limited by attrition between 

screening and treatment. This study used the CFIR framework to explore the contextual factors 

surrounding women’s uptake of treatment after a positive HPV test in rural Kenya. We found 

that women were generally satisfied and even empowered by their treatment experience. The 

results also showed that the belief that the treatment they were seeking would have an important 

and positive impact on their health enabled women to overcome the barriers of fear, lack of 

transportation funds and distance to the treatment center.  Women’s responses were surprisingly 
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consistent throughout the interviews, with some level of disagreement emerging around the 

importance of male involvement in their own ability to seek treatment compared to their 

perception of how it impacted other women. 

These findings add substantially to a body of work that has primarily focused on structural, 

financial, and policy-related barriers and facilitators to the implementation of cervical cancer 

screening and treatment programs by exploring the patient experience from receiving results to 

navigating treatment access.[17, 18]  The participant perspectives provide important insight into 

ways the treatment model can be improved. To our knowledge, this is the only study to assess 

patient-level factors impacting cryotherapy treatment in a low-resource setting using the CFIR 

framework. The use of a standardized framework is important to developing a sustainable and 

effective enhanced linkage to treatment strategy with the potential for replication in other 

settings. 

The fact that empowerment associated with treatment emerged so strongly was encouraging and 

indicated a facilitating culture. However, substantial logistical and financial barriers remain in 

place for women in this model, despite free screening and treatment. Women traveled an average 

distance of over thirty kilometers and almost all women required some form of hired 

transportation. While the majority of women did not recall income loss, or reported a loss of less 

than 1000 Kenya Shillings ($10 US), the cost of transportation represented a significant burden, 

even among this group of women who were not lost-to-follow-up.  Partner support was 

significant, and most often appeared in the form of payment for transportation. While almost all 

women stated that the decision to seek treatment was their own, their reliance on partners for 

financial support was crucial and may have important implications for future cervical cancer 

prevention and treatment initiatives. The role of partner support needs to be explored among 

women who were not able to obtain treatment. The frequency at which the costs of transportation 

to a distant treatment site and the reliance on partners were reported indicates a need to explore 

the decentralization of treatment with or without a mobile treatment unit, the use of 

transportation vouchers, or assistance of some type that emphasized transportation.
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The use of peer educators to help encourage and facilitate treatment access may also be a 

strategy to overcome the logistical hurdles using an empowerment framework. While other 

studies have not shown educational interventions to be as effective as other implementation 

strategies for cervical cancer prevention,[19] peer-led counseling has increased perceptions of 

screening benefits and engagement in screening activities.[20, 21] Peer-to-peer education has 

played a large role in the success of HIV programs in this region, so participants were likely to 

have experience and comfort with this. Importantly, women saw themselves as potential peer 

educators, using their positive experiences with treatment to convince other women to get 

treated. In this way, the self-efficacy they displayed in obtaining treatment would be transformed 

into a sense of personal empowerment through a reflection of their own success and influence on 

others.

This qualitative data clearly elucidated points of clarification for the educational counseling 

provided throughout the outreach, screening and treatment activities.  Although the current 

education modules stress that HPV is not cancer, some women continued to believe that a 

positive HPV result was synonymous with having cancer, which then caused cancer-related fear, 

sometimes resulting in inaction.  Educational content and the mechanisms by which women are 

notified of their results should be rigorously tested to ensure clarity, as fear of cancer or more 

invasive procedures may prevent women from seeking appropriate treatment.  In addition, these 

data highlight a need to address the misconceptions about family planning, infertility, and the 

need for medication as part of treatment both during outreach and at the time of screening and 

treatment.  The persistent expectation that treatment would involve long-term medications may 

reflect an interpretation of medication as synonymous with treatment, as is the case with the 

more common diseases in the area: HIV, TB, and malaria. Based on these findings we updated 

the educational material to include more precise descriptions of the cryotherapy procedure and 

clarify that treatment does not require medication.

While this data highlighted crucial information that allows us to further understand how and why 

women are able to access treatment when free treatment is offered, there are limitations inherent 

to the study design. The current study is missing the voices and experience of women who were 

unable to access treatment, who were the majority of women screened; this may contribute to the 
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relative homogeneity of observed themes. For example, in this population of women who had 

successfully accessed treatment, almost all were in a relationship or married, which was possibly 

a key factor in their success with navigating treatment. While the qualitative data suggests 

partner financial support was key in reaching treatment sites, we must identify and work with 

women who were lost-to-follow-up to fully begin to understand and address insurmountable 

barriers.  In addition, as these interviews were done by the study team in proximity to treatment 

sites, there may have been some social desirability bias in responses related to treatment 

experience and provider respect.

Conclusions

These data provide valuable insight on the implementation of a community-based cervical cancer 

screening program through the perspectives of HPV-positive women who were able to access 

free treatment through referral to a county government hospital.  While many women reported 

feelings of self-efficacy and empowerment, and were pleased with their experience deciding and 

accessing treatment, they represent the minority of patients. Despite multiple efforts to counsel 

women about the importance and availability of treatment, over half of the women who tested 

HPV-positive in the parent study did not access treatment. We have identified specific barriers 

and potential facilitators to treatment access that will inform new implementation strategies and 

ways to intensify efforts to reach the wider population of women who were lost-to-follow-up and 

work with health care teams to develop a linkage to treatment strategy that ensures greater 

follow-up with appropriate care.
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Reporting checklist for qualitative study.
Based on the SRQR guidelines.

Instructions to authors
Complete this checklist by entering the page numbers from your manuscript where readers will find each of the 
items listed below.

Your article may not currently address all the items on the checklist. Please modify your text to include the 
missing information. If you are certain that an item does not apply, please write "n/a" and provide a short 
explanation.

Upload your completed checklist as an extra file when you submit to a journal.

In your methods section, say that you used the SRQR reporting guidelines, and cite them as:

O'Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting qualitative research: a 
synthesis of recommendations. Acad Med. 2014;89(9):1245-1251.

Reporting Item
Page 

Number

#1 Concise description of the nature and topic of the study 
identifying the study as qualitative or indicating the approach 
(e.g. ethnography, grounded theory) or data collection methods 
(e.g. interview, focus group) is recommended

1

#2 Summary of the key elements of the study using the abstract 
format of the intended publication; typically includes 
background, purpose, methods, results and conclusions

2

Problem formulation #3 Description and signifcance of the problem / phenomenon 
studied: review of relevant theory and empirical work; problem 
statement

4, 5

Purpose or research 
question

#4 Purpose of the study and specific objectives or questions 5

Qualitative approach and 
research paradigm

#5 Qualitative approach (e.g. ethnography, grounded theory, case 
study, phenomenolgy, narrative research) and guiding theory if 
appropriate; identifying the research paradigm (e.g. postpositivist, 
constructivist / interpretivist) is also recommended; rationale. The 

6
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rationale should briefly discuss the justification for choosing that 
theory, approach, method or technique rather than other options 
available; the assumptions and limitations implicit in those 
choices and how those choices influence study conclusions and 
transferability. As appropriate the rationale for several items 
might be discussed together.

Researcher characteristics 
and reflexivity

#6 Researchers' characteristics that may influence the research, 
including personal attributes, qualifications / experience, 
relationship with participants, assumptions and / or 
presuppositions; potential or actual interaction between 
researchers' characteristics and the research questions, approach, 
methods, results and / or transferability

6

Context #7 Setting / site and salient contextual factors; rationale 5

Sampling strategy #8 How and why research participants, documents, or events were 
selected; criteria for deciding when no further sampling was 
necessary (e.g. sampling saturation); rationale

5

Ethical issues pertaining 
to human subjects

#9 Documentation of approval by an appropriate ethics review board 
and participant consent, or explanation for lack thereof; other 
confidentiality and data security issues

7

Data collection methods #10 Types of data collected; details of data collection procedures 
including (as appropriate) start and stop dates of data collection 
and analysis, iterative process, triangulation of sources / methods, 
and modification of procedures in response to evolving study 
findings; rationale

6

Data collection 
instruments and 
technologies

#11 Description of instruments (e.g. interview guides, questionnaires) 
and devices (e.g. audio recorders) used for data collection; if / 
how the instruments(s) changed over the course of the study

6

Units of study #12 Number and relevant characteristics of participants, documents, 
or events included in the study; level of participation (could be 
reported in results)

7

Data processing #13 Methods for processing data prior to and during analysis, 
including transcription, data entry, data management and 
security, verification of data integrity, data coding, and 
anonymisation / deidentification of excerpts

6

Data analysis #14 Process by which inferences, themes, etc. were identified and 6
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developed, including the researchers involved in data analysis; 
usually references a specific paradigm or approach; rationale

Techniques to enhance 
trustworthiness

#15 Techniques to enhance trustworthiness and credibility of data 
analysis (e.g. member checking, audit trail, triangulation); 
rationale

6

Syntheses and 
interpretation

#16 Main findings (e.g. interpretations, inferences, and themes); 
might include development of a theory or model, or integration 
with prior research or theory

7-13

Links to empirical data #17 Evidence (e.g. quotes, field notes, text excerpts, photographs) to 
substantiate analytic findings

7-13

Intergration with prior 
work, implications, 
transferability and 
contribution(s) to the field

#18 Short summary of main findings; explanation of how findings 
and conclusions connect to, support, elaborate on, or challenge 
conclusions of earlier scholarship; discussion of scope of 
application / generalizability; identification of unique 
contributions(s) to scholarship in a discipline or field

13

Limitations #19 Trustworthiness and limitations of findings 15

Conflicts of interest #20 Potential sources of influence of perceived influence on study 
conduct and conclusions; how these were managed

17

Funding #21 Sources of funding and other support; role of funders in data 
collection, interpretation and reporting

17

The SRQR checklist is distributed with permission of Wolters Kluwer © 2014 by the Association of American 
Medical Colleges. This checklist was completed on 18. December 2018 using http://www.goodreports.org/, a 
tool made by the EQUATOR Network in collaboration with Penelope.ai
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