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Abstract 
Background: Cervical cancer is the fourth most common cancer worldwide, 

despite its highly preventable nature. Cervical cancer disproportionately affects 

individuals in low- and middle-income countries (LMICs), especially those in sub-

Saharan Africa. Kenya experiences the highest cervical cancer incidence rate within the 

East African region (33.8 per 100,000 women) and is among the highest in the world. 

Huchko et al. demonstrated that cervical cancer screening via Human Papillomavirus 

(HPV)-based self-collection, led by community health volunteers (CHVs), is acceptable 

and well attended. While well received by communities in Western Kenya, researchers 

highlighted key barriers to the scale and potential effectiveness of this approach, 

including a need for electronic data collection and a lack of protocol and decision 

support tools for healthcare providers, who are often lay providers. Based on high 

reported mobile phone ownership within Kenya generally and past research 

documenting success with text message-based delivery of screening results within 

Western Kenya, the introduction of a mobile application-based intervention to address 

the identified challenges to cervical cancer screening and prevention appears feasible. 

This study sought to iteratively develop an mhealth intervention with key stakeholders, 

evaluate the usability of the intervention, and describe factors that limit and build 

cervical cancer screening self-efficacy among lay providers.   
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Methods: Between June 2019 and January 2020, we conducted a two-part study 

in Kisumu, Kenya to develop and pilot a mobile phone application, “mSaada.” In the 

first part of the study, between June and August 2019, a purposive sample of 18 

participants completed in-depth interviews (IDIs) in two waves to provide a detailed 

review of the mSaada app and its features. Iterative revisions of the app were informed 

by participant feedback. During the second part, between October 2019 and January 

2020, we conducted a small-scale pilot usability study within three healthcare facilities in 

Kisumu, Kenya. A convenience sample of 10 community health volunteers incorporated 

the mSaada mobile application into their daily interactions with clients during cervical 

cancer screening and education sessions. Participants completed usability and self-

efficacy surveys throughout the study period as well as an in-depth interview to provide 

insight into their experience using mSaada. 

Results: Iterative development of the mSaada mobile application resulted in 

major changes to the app’s user interface, aesthetics and organization, as well as the 

addition and clarification of educational content included within the platform. Overall, 

mSaada usability ratings increased significantly during the study period (4.54 to 4.84, 

p<0.001). During qualitative interviews, participants highlighted the app’s ease of use, 

impact on their workflow, and the comprehensiveness of the included information as 

strengths of mSaada. Participants did, however, cite concerns about the feasibility of 

broader implementation of the platform within Kenya. Overall, CHV self-efficacy 
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increased significantly from the beginning to the end of the study period (4.53 to 4.74, 

p=0.008). When asked about factors limiting self-efficacy, participants discussed 

language barriers, time constraints, supply shortage, and privacy issues. Reference 

materials, personal knowledge, and experience and repetition were seen as factors that 

build self-efficacy. 

Conclusions: While mSaada’s usability increased and the platform was observed 

to improve lay provider self-efficacy, much research is still needed in this area. 

Specifically, there is a need to engage women eligible for screening in future studies to 

help tailor mSaada such that it can best benefit the client population. Also, further 

development of the technological infrastructure within this setting is needed to promote 

long-term feasibility and sustainability of an mhealth solution like mSaada.   
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1. Introduction  
1.1 Global Burden of Cervical Cancer  

Cervical cancer is caused by long-term infection with human papillomavirus 

(HPV).1 HPV-related cancers account for more than 31% of all cancers caused by 

infectious agents globally, and nearly 50% of infection-related cancer in Africa.2 

According to data released by the International Agency for Research on Cancer (IARC), 

cervical cancer is the fourth most common cancer worldwide, despite its highly 

preventable nature.2 Estimates from 2018 show that the more than 569,000 incident cases 

of cervical cancer represented 3.2% of all newly diagnosed cancers globally, and 6.6% of 

new cases among women.2 In spite of effective tools for screening and vaccination, 

projections from the World Health Organization (WHO) suggest incident cases of 

cervical cancer will increase from 569,000 in 2018 to 777,000 in 2040 and deaths due to 

cervical cancer will increase from 311,000 in 2018 to 459,000 in 2040.2 This paradox is 

mainly attributable to a lack of access to organized screening and prevention programs. 

This burden is not shared evenly across the globe, however. Cervical cancer 

disproportionately affects low- and middle-income countries (LMICs), especially those 

in sub-Saharan Africa and South East Asia, as evidenced by nearly 90% of related deaths 

reported in LMICs.2–6 This claim is supported by cervical incidence rates of 43.1 and 40.1 

per 100,000 women in Southern and Eastern Africa, respectively, which is by far the 

highest in the world.2 Mortality data further bolster this claim, as regions within sub-
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Saharan Africa experience three to four times the global mortality rate of cervical cancer 

(6.9 per 100,000 women), with the highest in Eastern Africa (30.0 per 100,000 women).2  

Kenya, with a population of nearly 51 million, experiences the highest cervical 

cancer incidence rate within the East African region (33.8 per 100,000 women), and is 

among the highest in the world.2,5 In 2018, 5,250 new cases of cervical cancer were 

diagnosed in Kenya, accounting for 11% of all incident cancer in the country and 18.3% 

of incident cancer among women.2 Reported deaths due to cervical cancer totaled 3,286, 

amounting to 10% of cancer-related death in the country, making cervical cancer the 

second most common cancer-related death – second only to esophageal cancer.2  

1.2 Kenya’s Challenges with Screening and Prevention 

According to Kenya’s 2014 Demographic and Health Surveys (DHS), three-

quarters (76%) of women have heard of cervical cancer, but only 14% have been 

screened.7 Of those having been screened, two-thirds underwent Papanicolaou (pap) 

smear while one-third were screened by visual inspection with acetic acid (VIA) or 

Lugol’s iodine (VILI).7 Cervical cancer knowledge and likelihood of previous screening 

were lowest among women aged 15-19, those living in rural areas, those with no 

education, and those in the lowest wealth quintile.7  

Many factors, including absent or ineffective vaccination and screening 

programs and an overall lack of healthcare infrastructure, have led to such statistics in 

Kenya.7–10 In response, Kenya’s Ministry of Health (MoH) has adopted the 2015 World 
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Health Organization (WHO)-endorsed “screen and treat” approach to cervical cancer 

prevention.11 Specific to this guideline is the recommended use of HPV-based screening 

over Pap tests and visual inspection with acetic acid (VIA) or Lugol’s iodine (VILI). HPV 

screening can either be performed by providers or completed through self-collection, 

allowing innovative implementation strategies.12,13 This screening strategy uses HPV 

infection status as a proxy for cervical cancer risk and recommends immediate treatment 

with cryotherapy following a positive screening test.11 While HPV-based screen & treat 

can be an effective model, Morema et al. and others have noted many limiting factors to 

uptake: low numbers of trained healthcare providers, lacking physical and financial 

resources, complicated screening logistics, low community awareness of disease risk 

and screening methods, and contradicting personal health beliefs.14,15 Additionally, 

women must not only be screened, but must receive their results in a timely manner, 

understand the meaning of said results, and act upon their results by accessing the 

appropriate treatment services. Attrition at each step in this cascade limits the overall 

effectiveness of cervical cancer screening and prevention programs.  

In a recently completed two-phase, cluster randomized controlled trial (c-RCT) in 

Migori, Kenya, Huchko et al. demonstrated that cervical cancer screening via HPV self-

collection, led by community health volunteers (CHVs), is acceptable and cost-

effective.16 
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 While well received by communities in Western Kenya, researchers highlighted 

two key barriers to the scale and potential effectiveness of this approach. First, CHVs 

cited a need for better counseling, protocol, and decision-support tools to aid in the 

delivery of screening services and, second, to improve case management and linkage to 

treatment of HPV-positive women, an electronic system for data capture, specimen 

tracking, and client follow-up is necessary.16 Additionally, there was a clear need for 

continued education regarding cervical cancer risk and prevention among Kenyan 

women.17–19 

1.3 mHealth as a Possible Solution 

Mobile health (mhealth) has been defined by the WHO as “medical and public 

health practice supported by mobile devices, such as mobile phones, patient monitoring 

devices, personal digital assistants, and other wireless devices.”20 Such interventions 

provide a platform for the effective delivery of evidence-based practices targeting 

linkage and retention in care to often unreached or hard-to-reach populations.21 There is 

a large body of evidence supporting the feasibility, acceptability, and effectiveness of a 

variety of mhealth interventions that target a wide range of health conditions such as 

depression, diabetes, HIV/AIDS, and cancer.22–28 These interventions do so through 

various means such as information sharing, education, communication, and data 

collection, and across different country contexts, including LMICs.29  
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Many studies have focused on the usefulness of text messaging (Short Message 

Service [SMS]) to deliver service reminders, promote behavior change, enhance 

medication adherence, and provide health education.30–32 Also common are mhealth 

interventions designed to collect and store patient data in low-resource settings.33,34 

While most mhealth interventions are carried out within the context of pilot programs, 

large scale initiatives have been successfully implemented, including a recent 

consortium of partners involving Johnson & Johnson, United States Agency for 

International Development (USAID), United Nations Foundation, and mHealth 

Alliance, specifically targeting maternal health in India, South Africa, and 

Bangladesh.35,36 An emphasis on user-centered design for the tailoring of mhealth 

interventions to be reflective of local contexts has been of recent focus in the 

literature.37,38 The usability of such platforms and devices, given local comfort and 

experience with mobile technologies, is also studied.  

Based on high reported mobile phone ownership within Kenya and past research 

documenting success with text message-based delivery of screening results in Western 

Kenya39,40, the introduction of a mobile application-based intervention to address gaps in 

linkage to treatment and provider support appears feasible in this context.  

1.4 Importance of Self-Efficacy in Service Delivery 

Despite national guidelines and training on cervical cancer screening, CHVs still 

report a need for further counseling, protocol, and decision-support tools to ensure 
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proper provision of care for their clients. This perceived lack of self-efficacy, which is 

defined as beliefs in one’s ability to organize and execute specific courses of action41–43, is 

important to address, as low levels of self-efficacy can lead to decreased motivation to 

complete certain actions.44 

According to Social Cognitive Theory, one’s sense of self-efficacy heavily 

influences behavior determination in a variety of domains.43,45 Not only are skills 

important for behavior completion, but efficacy beliefs are as well. Individuals often 

avoid tasks they deem to be difficult. Albert Bandura, an original theorist of self-efficacy, 

posits that efficacy beliefs are most effectively developed through (1) mastery 

experiences, successful completion of a given action, (2) vicarious experiences, behavior 

modeling by others, (3) social persuasion, and (4) physiological states used to judge 

capabilities, such as feelings of anxiety or fear.46  

There is a strong body of literature surrounding the importance of patient self-

efficacy in accessing healthcare services and managing chronic conditions.47–49 Also, 

there is growing evidence focused on the impact of provider self-efficacy in high-income 

countries (HICs).50–54 However, little attention has been given to the efficacy beliefs of lay 

health providers such as CHVs55, especially in low- and middle-income settings like 

Kenya.56–58  

mSaada, a provider-sided app, aims to improve CHV counseling ability, offers 

protocol support, aids in client education, and provides a mechanism for client tracking. 
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Taken together, these components should provide the type of support desired by CHVs, 

as well as increase their self-efficacy.  

1.5 Study Aims and Objectives 

This study aims to (1) iteratively develop and refine the mSaada mobile 

application in consultation with key stakeholders, (2) quantitatively and qualitatively 

evaluate the usability of the mSaada platform within a facility-based, small-scale pilot 

study, and (3) describe factors that limit and build cervical cancer screening self-efficacy 

among community health volunteers in Western Kenya and determine the impact of an 

mhealth intervention on said efficacy beliefs.  

The present study aims to add to the mhealth development literature in order to 

help produce better tailored and more contextually relevant interventions. In addition, 

we aim to extend the current evidence base for mhealth approaches by considering a 

comprehensive intervention that includes information sharing, communication, data 

collection, and educational aspects. Finally, we hope to begin to fill gaps in current 

research on the efficacy beliefs of lay healthcare providers in low- and middle-income 

settings by examining barriers and facilitators to self-efficacy among CHVs.  

We hypothesize mSaada will improve efficacy beliefs among CHVs who 

regularly offer cervical cancer screening services within a facility setting in Western 

Kenya. 
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2. Methods 
2.1 Overview 

Over the course of a seven-month period, we conducted a two-part study in 

Kisumu, Kenya to develop and pilot a mobile phone application (Figure 1). Between 

June and August 2019, we collected qualitative data in Kisumu, Kenya to inform the 

iterative development of the mSaada mobile phone application. A purposive sample of 

18 participants completed in-depth interviews (IDIs) in two waves to provide a detailed 

review of the mSaada app and its features. Between waves one and two of data 

collection, the research team and app developers iteratively refined the mSaada platform 

based on participant feedback. Between October 2019 and January 2020, we conducted a 

small-scale pilot usability study within three healthcare facilities in Kisumu, Kenya. A 

convenience sample of 10 CHVs incorporated the mSaada mobile application into their 

daily interactions with clients during cervical cancer screening and education sessions. 

A 15-item self-efficacy survey was delivered prior to and following extended use of 

mSaada. After three, six, and nine weeks of use, participants also completed a 32-item 

usability survey evaluating the mSaada platform on nine key categories. In addition, 

participants shared more detailed perspectives on mSaada use and self-efficacy through 

in-depth interviews midway through the study period. Identified weaknesses and other 

gathered feedback were used to iteratively revise mSaada throughout the pilot study.  

 



 

9 

 

Figure 1. Overview of two-part mSaada mobile application development study 

 

2.2 The mSaada Mobile Application 

mSaada, an android-based mobile phone application developed by students at 

Duke University, is a counseling and decision support tool designed for use by CHVs. 

mSaada addresses logistical and educational gaps in HPV-based cervical cancer 

screening in Western Kenya. As described in Table 1, the app includes four main 

features: Add New Client, Screening Info, Questions, and Search Client. These features 

support client data collection, counseling and decision making, client education, and 

specimen tracking. 
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Table 1. Description of mSaada mobile application features 

Feature Name Purpose Components 

Add New Client • Collect relevant client 
data  

• Link client data to lab 
specimens for tracking 
and results notification  

• 34-item clinical questionnaire 
collecting demographic and 
health history information  

• Barcode scanner for linkage 
of client records with 
laboratory specimens  

Screening Info • Aid in education and 
counseling of clients 

• Aid in explanation of 
self-collection steps of 
HPV-based cervical 
cancer screening 

• Cervical Cancer Education 
Module 

• Kenya Ministry of Health 
Cervical Cancer Prevention 
Protocol 

• Explanatory figures and 
diagrams  

Questions  • Support client education  • 65 questions and answers 
addressing myths and 
misperceptions of HPV and 
cervical cancer 

• Grouped by relevant topic 
including  

Search Client • Access, review, and edit 
client records 

• Searchable client record 
database 
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2.3 Part 1: Iterative Development of mSaada 

2.3.1 Setting 

With a population of nearly one million people residing in both urban and rural 

settings, Kisumu is the 3rd largest city-county in Kenya. Kisumu has 215 government 

health facilities ranging from low-level dispensaries to a referral hospital. However, 

there exists poor coverage of cervical cancer screening services within the area. All part 1 

study activities occurred within the Kisumu Office of the Duke Center for Global 

Reproductive Health. Group feedback sessions were conducted within the conference 

area of the office while individual in-depth interviews took place within private rooms. 

2.3.2 Participants  

To gather a wide variety of input and perspectives regarding mSaada and its 

features, we recruited individuals in three categories: experts (n=6), end-users (n=6), and 

lay-persons (n=6). Expert study participants were individuals with direct experience in 

the provision of cervical cancer related services, such as clinicians or study staff working 

in related research. End-user study participants were individuals who had worked or 

were currently working as CHVs and had performed cervical cancer screening using 

HPV testing via self-collection. Lay-person study participants were individuals who had 

no formal training or experience in cervical cancer screening. Potential study 

participants were identified by research staff based on prior engagement with the 
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individuals or by recommendation from partner facility staff. Study participants were 

then recruited by phone or in-person prior to the beginning of the study period.  

2.3.3 Procedures 

Part 1 of the study lasted five weeks in total and consisted of alternating waves 

of data collection and integration of feedback into the mSaada platform (Figure 2). 

During waves of data collection, participants attended day-long feedback sessions which 

were categorized by participant group (i.e. experts, end-users, and lay-persons). In order 

to obtain a combination of novel and continuous feedback on mSaada, two experts, end-

users, and lay-persons (n=6) were asked to participate in both waves of data collection 

activities, completing an in-depth interview during both waves. All other study 

participants (n=12) were asked to attend only one day of feedback sessions, completing 

only one in-depth interview. This resulted in a total of 24 in-depth interviews between 

18 participants, with an average length of 45 minutes. 

Feedback sessions (n=6) began with a description of study aims, intended 

methods of data collection, and completion of written informed consent. Following this 

discussion, researchers provided detailed, screen-by-screen explanations of the mSaada 

app and its features, allowing participants to follow along using study phones loaded 

with the platform during the demonstration. After initial exploration in a group setting, 

participants completed simulation activities in pairs including CHV/Client roleplays and 

example scenarios to gain more experience with the platform. Explanation, 
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familiarization, and role-plays with mSaada lasted three hours, on average. Thereafter, 

we conducted individual in-depth interviews to gather detailed feedback about the 

platform. Both the group exploration/familiarization sessions and individual in-depth 

interviews were conducted in English and audio-recorded for transcription. We 

completed transcription using Otter.ai, a free, open source software. Recordings were 

transcribed by the software and resulting transcripts were edited for accuracy by the 

research team. The same protocol was followed for both waves of data collection. 

Research staff and app developers convened to discuss and integrate key participant 

feedback after it was gathered. 

 

  

Figure 2. Iterative development timeline and activities 
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2.3.4 Interview Guide 

The interview guide was structured in two sections. First, participants were 

asked to reflect on each of the four features of the app. For each feature, participants 

were asked their opinion on usability, user control, aesthetics, comfort, ease of use, and 

about any challenges they faced. The interview concluded with questions regarding 

overall impressions of the platform and thoughts about implementation and use of 

mSaada within a Kenyan context. We asked participants for any recommended changes 

or updates to the app’s layout and features, and any concerns they had about the app’s 

use within facilities. The same interview guide was used for each participant group, as 

they had the same exposure to the mSaada platform during role-play and simulation 

activities. Also, the same interview guide was used for both waves of data collection, as 

some participants were interacting with mSaada for the first time.  

2.3.5 Analysis  

A codebook was developed a priori based on the interview guide and informed 

by the literature. The qualitative data were analyzed using thematic analysis.59 Analysis 

was aided by NVivo 12 and was conducted using a four-stage process. First, researchers 

reviewed all transcripts and created document memos to summarize key points from 

each participant and to get a strong sense of the collected data. Second, researchers 

identified deductive structural codes based on the two sections of the interview guide 

(i.e. feature-specific feedback and overall impressions). Structural codes were applied 
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per feature of the app in order to group feedback for later analysis. Third, inductive 

thematic codes were identified via thorough review and re-review of participant 

transcripts. As thematic codes were identified, researchers added them to the a priori 

codebook and recoded transcripts based on observed themes. Fourth, after completion 

of thematic coding, analytic memos were written for each identified theme detailing the 

similarities and differences in feedback between features of mSaada to broadly 

summarize the gathered information. In addition, two-way matrix tables cross 

referencing app features (structural codes) with observed inductive thematic codes were 

created such that researchers could identify emerging themes for each of the four main 

features of mSaada. The matrix tables also further compared similarities and differences 

to help determine priority areas for further revision. Interim analysis, completed 

between waves 1 and 2 of data collection, utilized a similar process but was not aided by 

NVivo 12. In order to accelerate the procedure, researchers completed a consolidated 

version of the aforementioned four-stage process.  

2.3.6 Ethical Approval 

Ethical approval was obtained from Duke University Campus Institutional 

Review Board (2019-0650).  
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2.4 Part 2: Small-Scale Pilot Usability Study 

2.4.1 Setting 

Pilot study facilities included Kisumu County Hospital, Migosi Sub County 

Hospital, and Lumumba Sub County Hospital. Within these facilities, study participants 

conducted group-level education with both male and female clinic attendees in open-air 

waiting areas, as well as individualized counseling and screening sessions with female 

clients in private, designated rooms.  

2.4.2 Participants 

Given the target end-user of the mSaada platform, CHVs and other providers 

currently engaged in the delivery of cervical cancer screening services were recruited. 

Potential study participants were identified through their involvement with ongoing 

programmatic screening efforts led by the study team or by recommendation from 

facility staff. Study participants were recruited by phone and in-person prior to the 

beginning of the study period and informed consent was obtained prior to initiation of 

study activities.  

2.4.3 Pre-Study Training 

Prior to initiation of the pilot study, all participants underwent a two-day group 

training led by study and facility personnel. Day 1 of the training consisted of a broad 

overview of research as well as details regarding the mSaada pilot study design, 

outcomes of interest, and timeline. In addition, participants were taken through reviews 
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of cervical cancer prevention, screening, and treatment best practices. Finally, study-

related concepts of mhealth, usability, and self-efficacy were discussed. Day 2 of training 

included a detailed review of the mSaada mobile phone application. To facilitate better 

understanding of mSaada’s components, participants were first guided through 

hardcopies of all materials included within the app. Following this, each study 

participant was issued a study device and led through a screen-by-screen demonstration 

of mSaada’s main features. Following initial familiarization with the platform, 

participants took part in simulation activities, including role-plays. Finally, principles of 

privacy, security, and confidentiality in relation to mobile phone use were discussed.  

2.4.4 Procedures 

The pilot study period lasted sixteen weeks in total (Figure 3). During this 16-

week period, participants integrated mSaada into their daily interactions with clients. 

Utilizing the built-in features, CHVs facilitated client education through group-level 

“health talks” with male and female clinic attendees prior to screening. These routine 

“health talks” provided general information about HPV transmission, cervical cancer 

screening, and prevention, and were geared towards women as well as their male 

partners. Following these “health talks,” they counseled and screened eligible female 

clients on an individual basis within the appropriately designated cervical cancer 

screening and prevention (CCSP) room of study facilities. During one-on-one sessions, 

CHVs used mSaada to collect routine client data, explain the HPV-based self-collection 
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screening process, and counsel clients on important preventive measures. Following 

successful self-collection by the client, specimens were returned to the CHV, labeled, 

and sent to the lab for testing. Clients were made aware of their results by phone call, 

text message, or home visit approximately two weeks after screening. While continuous 

use of mSaada was intended, screening activities were interrupted twice during the 

study period due to a test kit supply shortage and a holiday break. However, this did 

not affect use of mSaada as these interludes were due to normal clinic conditions.  

Usability surveys were delivered electronically after 3, 6, and 9 weeks of mSaada 

use. Self-efficacy surveys were conducted in a pre/post fashion at the beginning and end 

of the study period. All surveys were administered in English by research assistants 

using OpenDataKit (ODK), a free, open-source data collection tool. In-depth interviews 

were conducted in English after 6 weeks of mSaada use, midway through the study. 

Interviews averaged 60 minutes in length and were audio-recorded for later 

transcription.  
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Figure 3. Pilot usability study timeline and activities 

2.4.4.1 App Updates 

In collaboration with in-country study staff and U.S.-based app developers, 

iterative revisions of mSaada were deployed at pre-specified timepoints during the pilot 

period, specifically after completion of each usability survey. This was done in order to 

address any identified coding errors or areas of weakness within the platform, such that 

screening of clients would not be hindered as a result of the study activities. A detailed 

tracking log of all interim changes was recorded by app developers and shared with 

research staff. Updates of study devices were completed by the in-country data manager 

utilizing a pre-determined standard operating procedure (SOP).  
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2.4.4.2 Device Storage and Use 

All participants signed an equipment release form taking responsibility for study 

devices prior to commencing use. In addition, participants were required to complete 

daily logs, which tracked retrieval time, return time, and condition of the study device. 

At the time of training, participants were issued unique login credentials for the mSaada 

app, including a username and 7-digit, randomly generated passcode. All non-mSaada 

apps and features of study devices were disabled or locked by study staff to limit 

misuse.  

2.4.5 Measures  

2.4.5.1 Usability  

In addition to basic demographic information and a mobile phone assessment, 

which collected data regarding prior mobile phone use, ownership, and comfort, the 

usability survey consisted of 32 items with 5-point, Likert responses, ranging from 

strongly disagree to strongly agree. Survey items evaluated mSaada’s usability with 

regard to nine key categories: functionality, aesthetics, information, subjective quality, 

perceived impact, workflow, perceived usefulness, ease of use, and user control 

(Appendix A). The survey was developed using a combination of questions from the 

user version of the Mobile Application Rating Scale (uMARS) as well as the Health-

ITUES survey.60–62  
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2.4.5.2 Self-Efficacy 

The self-efficacy survey consisted of 15 items with 5-point, Likert responses, 

ranging from strongly disagree to strongly agree. Survey items evaluated participant 

self-efficacy based on four key skill sets: patient communication, patient 

education/counseling, patient/specimen tracking, and navigating logistics, such as 

avoiding stockouts (Appendix A). The survey was developed using Bandura’s “Guide 

for Constructing Self-Efficacy Scales.”  

2.4.5.3 Interview Guide 

The in-depth interview guide was structured in two parts. First, participants 

were asked to describe factors that limit and build their confidence in specific aspects of 

the delivery of cervical cancer screening services. Services were defined as explanation 

of cervical cancer risk, prevention strategies, and the self-collection process, 

communication of screening results and their meaning in relation to cervical cancer, and 

labeling and tracking of client specimens. In addition, participants were asked about 

mSaada’s influence on their perceived self-efficacy and general barriers and facilitators 

to a higher sense of self-efficacy. The second portion of the interview guide focused on 

their experience using mSaada, their thoughts on specific features, and opinions on 

further implementation and use of the platform outside of the present study.  
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2.4.6 Analysis   

2.4.6.1 Quantitative Analysis  

Descriptive analyses including counts and percentages were performed to 

characterize participant demographics and prior mobile phone use (Table 3). Item-level 

averages were calculated for all Usability and Self-Efficacy surveys (Table 5 and Table 7, 

respectively). Survey responses were recoded to numerical values with “Strongly 

Disagree” given a value of 1 and “Strongly Agree” given a value of 5. Section-level and 

overall averages were calculated for all surveys. Section-level and overall differences for 

pre/post self-efficacy scores were calculated. Wilcoxon Signed Rank Test was used to 

determine the presence of a significant change in pre/post self-efficacy scores for each 

participant overall and per section and bar plots were used to visualize these differences. 

Trends in overall and per section usability scores were evaluated using generalized 

estimating equations and visualized using margins plots. All statistical tests of 

significance were conducted at the 0.05 significance level. All data analysis was 

completed using Stata 16. 

2.4.6.2 Qualitative Analysis  

A codebook was developed a priori based on the interview guide and informed 

by the literature. The qualitative data were coded using thematic analysis.59 Coding was 

done in NVivo 12 and was conducted using a three-step process. First, transcripts were 

reviewed, and document memos were created to summarize key points from each 
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participant. Second, deductive structural codes were identified based on the two 

sections of the interview guide (i.e. self-efficacy perceptions and mSaada usability and 

experience). Third, inductive thematic codes were identified via thorough review and re-

review of participant transcripts. Emergent thematic codes were added to the existing 

codebook and transcripts were recoded based on observed themes.  

2.4.7 Ethical Approval 

Ethical approval was obtained from the Kenya Medical Research Institute 

(KEMRI) and Duke University Health System (DUHS) Institutional Review Boards as an 

amendment to an existing protocol. (Pro00077442). 
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3. Results 
3.1 Aim 1: Iterative Development 

Overall, qualitative data was heavily focused on app-level strengths and 

weaknesses as well as a slightly broader view of the app and its implementation within 

Kenyan health facilities. Data from the first wave of interviews was consolidated into a 

master list of recommended changes and updates. The resulting 12-page document was 

discussed amongst Kisumu- and Durham-based researchers in order to focus and 

prioritize revision efforts. While most of the recommended changes were considered for 

integration prior to the second wave of interviews, some participant feedback suggested 

changes that were not feasible to undertake between the two feedback waves. These 

changes, including a large expansion in capabilities of the existing Search Client feature, 

were addressed after the iterative development period. Table 2 outlines key updates 

made to each feature of mSaada. 

After agreed upon prioritization of the master list, participant feedback was 

provided to the Nairobi-based app developer for integration. In order to track and 

discuss progress during the 3-week period of app refinement, the app-developer 

supplied Kisumu-based researchers with intermittent versions of mSaada, which were 

downloaded to study phones and reviewed for accuracy. This back-and-forth process 

helped to facilitate effective communication between team members and allowed for 

successful completion of app refinement.  
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Table 2. Feature-specific feedback and the resulting revisions to mSaada 

App Feature Weakness Identified Changes/Update Made 

Add New Client • Lack of clarity in 
questionnaire items 

• Lack of questionnaire items 
gathering administrative 
details 

• Questionnaire items only 
presented in English 

• Refined phrasing in 
consultation with 
Kisumu-based staff 

• Added items regarding 
screening location and 
provider name 

• Translated feature content 
into Kiswahili and 
Dholuo  

Screening Info • Lack of sufficiently detailed 
graphics and instructions 
for self-collection 

• Need for additional 
images/graphics to aid in 
counseling  

• Content only presented in 
English 

• Updated step-by-step 
instructions to include 
more detail 

• Included Kenya MOH 
Cervical Cancer 
Prevention Protocol for 
additional support 

• Translated feature content 
into Kiswahili and 
Dholuo 

Questions  • Difficulty using built-in 
keyword search query 

• Educational content only 
presented in English  

• Broaden keyword search 
query to include 
synonymous terms  

• Translated into Kiswahili 
and Dholuo 

Search Client • Unable to effectively edit 
client records 

• Search fields of database 
query returning broad 
group of client records 

• Incorporated editing 
capabilities within feature 

• Added additional search 
fields to aid in narrowing 
of client records 
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3.1.1 Ease of Use  

Overall, participants were comfortable using the main features of mSaada. Many 

participants cited previous mobile phone use, specifically smart phone use, as a main 

reason for their overall comfort with the app.  

“The practitioners here in Kisumu I think most of them are used 
to these phones, so I don’t think they will have many challenges, 
maybe it is just a matter of familiarizing with the app. It’s quite 
different but almost everyone has smartphones, so they’re used to 
them.” (Expert 4) 
 

When asked about their use of specific features of mSaada, participants reported 

ease with all features except the Questions feature. Many applauded the logical flow 

from screen-to-screen within each feature allowing for overall easy use of the app. In 

addition, participants liked the use of “Back” and “Next” buttons for navigation within 

the app and felt the scrolling and swiping aspects of the platform were effective, 

responsive, and straightforward. Regarding the Questions feature, participants reported 

lower ease of use due to difficulty when using the keyword search to look for specific 

content. During role-play activities, hypothetical client questions were posed, and 

participants were asked to use the Questions feature in order to answer them, as CHVs 

would within a clinical setting. Participants found it difficult to identify the correct 

keyword necessary to locate the needed information. When asked about their challenges 

with the Questions feature, participants believed this difficulty was due to a lack of 

familiarity and experience with mSaada, not a weakness in the design or functionality of 
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the platform. Most participants felt the use of the Questions feature would improve with 

repeated exposure and did not recommend any changes. 

“I think the feature helps a lot in replying to questions. All we 
have to do is master the concept, so that during the [keyword 
search] you already have an insight. That way when a client asks 
you a question, you know what to type and then get the correct 
information.”  (End-User 4) 
 

Participants concluded the most effective way to become “well versed” with the 

app was through role-play and other simulation activates. Many recommended detailed 

and interactive trainings for CHVs to facilitate successful use prior to “going to the 

field.”  

3.1.2 Accessibility of Information  

Accessibility of information emerged as both a strength and weakness of 

mSaada. Overall, participants commended the use of “very simple”, direct, non-medical 

jargon within the app. Participants suggested this would likely increase the usefulness 

of mSaada, as CHVs would be able to effectively communicate necessary information 

with clients at a contextually appropriate level of understanding, regardless of their lack 

of formal medical training. In addition, the format of educational content, specifically 

within the Cervical Cancer Education Module, was well received, as participants found 

the scrollable nature of the electronic information easier to use in comparison with the 

bulky flip charts currently utilized within facilities.  
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While strengths in presentation of information were identified, all participants 

highly recommended translation of app content into Kiswahili, a national language of 

Kenya, as well as Dholuo, a widely used local language in Western Kenya. Participants 

felt this translation was necessary so that community health volunteers could effectively 

convey important information to clients of any language preference. In addition, it was 

mentioned that, by only presenting an English version of the app, CHVs were 

responsible for translation of information to non-English speaking clients, which could 

allow for inconsistencies or inaccuracies in the transmission of information from app to 

CHV to client. Thus, in order to lower the burden of responsibility on CHVs, 

participants recommended all information intended for the client consumption be 

“uniformly” translated to both local languages.  

In addition to the inclusion of local languages, many participants highlighted 

sentences and phrases included within the app’s Add New Client and Screening Info 

features that were not well understood or did not appropriately convey the intended 

meaning of the statement within a Kenyan context. In order to ensure effective use of 

mSaada and reduce varied or unintended interpretation of information, participants 

placed emphasis on the need to assure phrasing of statements was nuanced and 

reflective of the speech patterns of those in the target area. 

Finally, participants were concerned with the lack of ability to access or edit 

completed client records once information was entered into the app. Many felt it was 



 

29 

important to include an editing aspect within the Search Client feature as well as a way 

of uniquely identifying client records in order to get “all of the info about [a] person.” 

Participants cited examples from past experience where small typos had been made or 

where there were questions about a certain client record that needed further evaluation.  

3.1.3 Workflow Consideration 

Overall, participants believed mSaada would help accelerate the screening and 

client data collection processes. Errors and inefficiencies within the app were 

highlighted and changes were recommended, especially within the Add New Client 

feature. Participants emphasized the need for incorporation of clinically relevant logic 

checks throughout the clinical questionnaire. Recommended checks included the 

following: age, to ensure clients are within the recommended target age range for 

screening; history of hysterectomy, to ensure no contraindication of screening; and 

pregnancy status, which is of clinical importance during the treatment of HPV infection 

or cervical cancer. In addition, participants recommended refinement of response 

options, specifically the alphabetizing of lengthy dropdown menus, within the clinical 

questionnaire in order to make the data collection process more efficient.  

Participants also emphasized the need to cater the presentation of information 

within mSaada towards end-users (CHVs) for successful and efficient use within 

facilities. Many participants felt the wording of items within the clinical questionnaire 

should be written in such a way that CHVs could read the text directly from the app as if 
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they were talking to a client, rather than having to “reframe” the question after reading. 

During role-play activities, participants often stumbled over questionnaire items not 

written in this way.  

Finally, participants identified a data persistence issue within the Add New 

Client feature, which they felt would negatively impact CHV workflow within clinical 

settings. The possibility of data loss and the need for re-entry of client data concerned 

many participants.  

“The issue that was there was that when you go back now you 
have to again key in the same set of information and this might 
be a problem if you have a number of patients who are on the line 
because we may make errors and we may also want to change 
[answers] without doing away with the whole information.” 
(Lay-Person 2) 
 

3.1.4 Acceptability 

Overall, most participants believed mSaada included all components and 

features necessary to aid CHVs in the successful screening of clients. Participants found 

the Cervical Cancer Education Module within the ‘Screening Info” feature to be 

comprehensive, but concise. In addition, while not exhaustive, participants found the 

Questions feature content to be extremely useful for client education and believed the 

information covered many of the main topics about which a client might inquire.  

“The content is more detailed. Everything which is needed, for 
the client to know about the cervical cancer, they’re there.” (End-
User 3) 
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Participants did, however, recommend the four main features on the home 

screen be reordered. Participants believed presenting the features in chronological order 

of a client’s screening visit would help to reduce confusion of app users (CHVs) and 

help to facilitate the visit.  

“The Add New Client is what we’ll be using mostly for our new 
clients. It {Screening Info] should be the second because after 
adding a patient is when you go to the screen info and the 
education module. And then you go to Questions. And lastly the 
Search Patient should be the last because maybe you could use 
that later, after the interview.” (End-User 4) 
 

Finally, some participants recommended the addition of a fifth feature for 

administrative purposes. The additional feature, a report generating tool, was 

recommended to enhance mSaada’s usefulness at the facility- and health systems-level. 

Participants cited a need for up-to-date records on clinical outcomes and services 

rendered, which is requested by the Ministry of Health. 

3.1.5 Feasibility 

While most participants believed mSaada could be a useful tool for CHVs, they 

raised many questions regarding technical and functional aspects of app use within 

Kenyan facilities. Some participants had concerns about the reliance of client data 

collection upon network connectivity either via Wi-Fi or mobile phone data bundles. 

Given their experience in the field, some participants also raised concerns regarding 

prolonged use of mobile devices and warned researchers of the need for reliable power 

sources within facilities for charging, either overnight or during clinical hours.  
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Finally, some participants questioned the capacity of local support staff to 

effectively maintain the mSaada platform and their ability to respond to glitches or 

malfunctions during clinical use, without support from the Duke research team. 
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3.2 Aim 2: Pilot Evaluation of Usability  

Between October 2019 and January 2020, 10 care providers within three facilities 

in Kisumu, Kenya screened 564 women for cervical cancer while using mSaada. Of these 

10 participants, nine were community health volunteers and one was a clinical officer. 

All participants were college-educated females and had an average age of 29 years old 

(Table 3). While many participants (4 of 10) had less than one year of experience in their 

current role, half had between 1-5 years of experience and one participant had more than 

five years of experience in her role. The vast majority of participants (8 of 10) had less 

than one year of experience specific to cervical cancer screening and prevention, while 

the remaining two participants had one and two years of cervical cancer-specific 

experience. All participants reported prior mobile phone use, ownership of a mobile 

phone, and daily use of such devices. Also, all participants reported being comfortable 

or very comfortable writing and sending text messages as well as reading and receiving 

them.   
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Table 3. Demographic characteristics of pilot study participants 

Demographic Characteristics (n=10) N (%) 
Gender   

Female  10 (100) 

Age, yrs 29.2 (6.5)* 

Age Categorized, yrs   

20-29 7 (70) 

30-39 2 (20) 

40-49 1 (10) 

Education Level  

College and Above  10 (100) 

Cadre   

Volunteer  9 (90) 

Clinical Officer  1 (10) 

Experience in Current Cadre, yrs  

Less Than 1  4 (40) 

1-5 5 (50) 

6+ 1 (10) 

Experience in CCSP**, yrs  

Less Than 1  8 (80) 

1 1 (10) 

2 1 (10) 

*Mean (SD) 
**CCSP = Cervical Cancer Screening and Prevention 
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3.2.1 Quantitative Data  

A small but significant increase in average overall usability score was observed 

between the beginning and end of the study period (4.54 to 4.84, (+6.6%), p<0.001) (Table 

4, Figure 4). As seen in Table 4, when considered by category, five of nine average scores 

increased significantly from usability survey one to three: Functionality (4.24 to 4.72, 

(+11.3%), p=0.019), Aesthetics (4.63 to 4.90, (+5.8%), p<0.001), Information (3.97 to 4.87, 

(+22.7%), p<0.001), Perceived Usefulness (4.65 to 4.98, (+7.1%), p=0.009), and User 

Control (4.18 to 4.63, (+10.8%), p=0.050) (Figure 5). While the Subjective Quality, 

Perceived Impact, Workflow, and Ease of Use section scores did not change 

significantly, these survey categories had the highest starting average scores at the 

beginning of the study period, 4.75, 4.93, 4.97, and 4.75, respectively (Figure 6). The 

greatest average change in usability score, 0.9 points from survey 1 to 3, was observed in 

the Information section. Within this section, survey items “App content is correct, well 

written, and relevant to the goal/topic of the app” and “The information within the app is 

complete but concise” observed greater than 1-point increases between surveys 1 and 3, 1.1 

and 1.4, respectively (Table 5). The smallest overall change in usability score, 0.05 from 

survey 1 to 3, was observed in both the Subjective Quality and Perceived Impact 

sections. While three section-level average scores decreased between at least two 

consecutive surveys (Figure 7), all section-level average scores increased from survey 1 

to 3, expect Workflow, which decreased slightly at both timepoints. Within this section, 
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survey items “I think mSaada has been a positive addition to my role as a CHV” and “mSaada 

is an important part of our cervical cancer screening services” observed a non-significant 0.1-

point decrease from survey 1 to 3. Fourteen of 32 items included within the usability 

survey received a perfect score of 5 out of 5 at the end of the study period, including at 

least one item from each section excluding Workflow. “Whenever I make a mistake using 

mSaada, I recover easily and quickly” received the lowest single item score at the end of 

study period, 4.0 out of 5. 

 

Table 4. Average section-level and overall usability scores 

Usability Survey Sections: 
Survey 1 

Mean (SD) 
Survey 2 

Mean (SD) 
Survey 3 

Mean (SD) p-value* 

Functionality  4.24 (0.43) 4.62 (0.35) 4.72 (0.27) 0.019 

Aesthetics  4.63 (0.25) 4.90 (0.16) 4.90 (0.16) <0.001 

Information 3.97 (0.58) 4.67 (0.27) 4.87 (0.28) <0.001 

Subjective Quality  4.75 (0.35) 4.80 (0.26) 4.80 (0.35) 0.317 

Perceived Impact  4.93 (0.17) 4.80 (0.33) 4.98 (0.08) 0.317 

Workflow 4.97 (0.11) 4.93 (0.14) 4.90 (0.23) 0.134 

Perceived Usefulness 4.65 (0.38) 4.75 (0.17) 4.98 (0.08) 0.009 

Ease of Use 4.75 (0.26) 4.85 (0.24) 4.83 (0.21) 0.504 

User Control  4.18 (0.77) 4.45 (0.58) 4.63 (0.27) 0.050 

Overall Average Score 4.54 (0.17) 4.74 (0.17) 4.84 (0.09) <0.001 

*change in average usability score between surveys 1 and 3 
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Figure 4. Margins plot of average overall usability scores 

 
 
 

 
Figure 5. Margins plot of significant section-level changes in usability 
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Figure 6. Margins plot of non-significant section-level changes in usability 

 
 

 
Figure 7. Margins plot of section-level usability scores which decreased 

between at least one set of consecutive surveys 
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Table 5. Average item-level usability scores 

Usability Survey Items: 
Survey 1 

Mean (SD) 
Survey 2 

Mean (SD) 
Survey 3 

Mean (SD) 

Functionality     

The app features and components function 
accurately. 

3.9 (0.74) 4.2 (0.92) 4.7 (0.48) 

The app features and components respond 
quickly. 4.4 (0.52) 4.8 (0.42) 4.6 (0.52) 

The menu labels, icons, and instructions are 
clear. 

4.4 (0.97) 4.9 (0.32) 4.6 (1.27) 

Moving between screens makes sense and 
the app has all necessary links between 
screens. 

4.3 (0.48) 4.6 (0.52) 5.0 (0.00) 

Taps/swipes/pinches/scrolls make sense and 
are consistent across all components/screens. 4.2 (0.92) 4.6 (0.52) 4.7 (0.48) 

Aesthetics    

Arrangement and size of buttons, icons, 
menus, and content on the screen is 
appropriate. 

4.4 (0.52) 4.9 (0.32) 5.0 (0.00) 

The quality/resolution of graphics used for 
buttons, icons, menus, and content is high. 4.5 (0.53) 4.8 (0.42) 4.7 (0.48) 

mSaada’s appearance is appealing. 5.0 (0.00) 5.0 (0.00) 5.0 (0.00) 

Information    

App content is correct, well written, and 
relevant to the goal/topic of the app. 

3.9 (1.10) 4.8 (0.42) 5.0 (0.00) 

The information within the app is complete 
but concise. 

3.4 (0.97) 4.3 (0.48) 4.8 (0.42) 

The information within the app seems to 
come from a credible source. 

4.6 (0.52) 4.9 (0.32) 4.8 (0.42) 

Subjective Quality      

I would recommend this app to other clinics 
and CHVs offering screening. 

4.7 (0.48) 4.9 (0.32) 5.0 (0.00) 
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How often do you think you would use this 
app in the next 12 months? 

4.8 (0.42) 4.7 (0.48) 4.6 (0.70) 

Perceived Impact    

This app has increased my awareness of the 
importance of addressing cervical cancer. 

5.0 (0.00) 4.9 (0.32) 5.0 (0.00) 

This app has increased my knowledge and 
understanding of cervical cancer and cervical 
cancer screening. 

5.0 (0.00) 4.9 (0.32) 5.0 (0.00) 

This app has increased my 
intentions/motivation to educate women 
about cervical cancer and screening. 

4.8 (0.42) 4.5 (1.27) 4.9 (0.32) 

Use of this app will increase my ability to 
provide screening services. 

4.9 (0.32) 4.9 (0.32) 5.0 (0.00) 

Workflow    

I think mSaada has been a positive addition 
to my role as a CHV. 

5.0 (0.00) 4.9 (0.32) 4.9 (0.32) 

I think mSaada has been a positive addition 
to our health facility. 

4.9 (0.32) 4.9 (0.32) 4.9 (0.32) 

mSaada is an important part of our cervical 
cancer screening services. 

5.0 (0.00) 5.0 (0.00) 4.9 (0.32) 

Perceived Usefulness    

Using mSaada makes it easier to provide 
screening services. 

5.0 (0.00) 5.0 (0.00) 5.0 (0.00) 

Using mSaada enables me to screen women 
more quickly. 

3.9 (1.37) 4.5 (0.53) 4.9 (0.32) 

Using mSaada makes it more likely that I will 
offer screening appropriately. 

4.7 (0.48) 4.6 (0.52) 5.0 (0.00) 

mSaada is useful for counseling clients. 5.0 (0.00) 4.9 (0.32) 5.0 (0.00) 

Ease of Use    

I am comfortable with my ability to use 
mSaada. 

5.0 (0.00) 4.9 (0.32) 5.0 (0.00) 

Learning to operate mSaada was easy for me. 4.4 (0.52) 4.9 (0.32) 4.6 (0.52) 
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I find mSaada easy to use. 4.8 (0.42) 4.9 (0.32) 5.0 (0.00) 

I can always remember how to log on to and 
use mSaada. 

4.8 (0.42) 4.7 (0.48) 4.7 (0.48) 

User Control    

mSaada gives error messages that clearly tell 
me of a problem and how to fix it. 

4.1 (1.20) 4.4 (0.97) 4.7 (0.48) 

Whenever I make a mistake using mSaada, I 
recover easily and quickly. 

3.2 (1.32) 3.6 (1.43) 4.0 (1.16) 

The information (such as on-screen messages 
and documentation) provided with mSaada 
is clear and helpful. 

4.5 (0.97) 4.9 (0.32) 4.8 (0.42) 

I know where to look/who to contact when I 
receive error messages or have questions. 

4.9 (0.32) 4.9 (0.32) 5.0 (0.00) 

 

3.2.2 Qualitative Data 

Much of the qualitative data collected consists of content- and feature-specific 

feedback about how the app performed within the facility setting. In addition, 

participants commented on how mSaada affected their daily interactions with clients 

and the strengths, weaknesses, and potential challenges of utilizing a mobile phone-

based platform for client education and data collection within the Kenyan context.  

3.2.2.1 Information Content and Structure 

Credible and Understandable Information 

Participants found mSaada’s informational content, the education module and 

screening guidelines, to be uncomplicated and understandable. They found it useful for 

“elaborating” on important topics with clients and applauded how the information had 
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been presented in a “more simplified way,” helping to improve client understanding. 

Participants also endorsed the reliability of mSaada’s content, as it mirrored many of the 

resources that are currently in use in Kisumu countywide.  

“I felt comfortable using it. Since each and every question the 
client asked, I was able to get answers…and I can say that 
whichever the answer I was giving the client from the feature, I 
was sure of the good answer I was giving. And I may say that if I 
did not use the app, I may have given the client a wrong answer 
but when I use the app, I am sure of the answer I am giving the 
clients: the right ones.” (Participant 112)  
 

The variability of language options included within all features of the app, which 

was reflective of the local context, was recognized as a strength of the platform, as it 

allowed for client-focused communication in a language of their choosing.  

“It has three languages which are the major spoken languages in 
this side of the country, so interacting with clients is easy. The 
languages in which the client can understand, [you] just choose 
which language the client can easily understand.” (Participant 
105) 
 

Participants also found the ability to use mSaada interactively with clients during 

one-on-one sessions helped to create a sense of trust as well as improve client 

understanding of critical information.  

“I felt comfortable for example when explaining to a client we 
just read it together. So, I feel comfortable being able to show the 
clients physically…It helps clients also it is a question/answer 
thing that even clients can as well read; hence [it] gives 
assurance of credibility.” (Participant 107) 
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Explanatory Visuals 

In addition to written information, participants emphasized the usefulness of 

diagrams and figures for conveying important knowledge to clients regarding the 

female reproductive system generally and how HPV could affect these areas. 

“It did help because there are those images that if you explain to 
the clients, some clients don’t even know how the female 
reproductive part looks like, but the app, when you go through it, 
you are able to explain to the client this is the female 
reproductive system and this is the cervix or this is how the 
cervix looks like when it is normal or when it is affected and they 
are able to understand.” (Participant 104) 
 

Also, participants found mSaada’s numerous images to be particularly helpful in 

explaining the self-collection screening process to clients who were fearful or 

apprehensive about how painful or effective the process could be.  

“It functioned very well since I could even show the clients the 
pictures on what to do and how they are supposed to do it. 
Especially in the screening part, you find the client asking ‘eih, 
how is it done? Is it painful?’ and if you show the client the 
pictures, the client will just say ‘eih, mmm, this thing I don’t 
think it is painful,’ at least she gets that picture before doing the 
actual sample collection.” (Participant 109)  
 

Although, most participants emphasized the helpfulness of mSaada’s embedded 

images, their small appearance on the study device was considered a potential 

drawback, especially compared to the larger flipcharts previously used for client 

education.  

“I think that when it comes to the illustration images, you find 
that the feature gives them out to be small. Like you cannot 



 

44 

enlarge when using that [feature]. So, to me I think you maybe 
[need to] make it bigger. We have those who are partially 
[blind]…they cannot see these tiny pictures. So, at least it should 
be made a bit bigger.” (Participant 110)  
 

3.2.2.2 App Structure, Organization, and Formatting  

Organization and Formatting 

Participants found the app’s design clear and easy to navigate from “the moment 

you open it,” as its four main features were easily accessible from the app home screen 

and you could “just go directly to the [feature] you want.” In addition to easy 

navigation, participants found the feature layout to be particularly helpful, as the app 

“flows” in a “systematic,” “step-by-step” manner, allowing for easy transitions between 

features. Feature-specific color schemes were well received as they enabled participants 

to quickly familiarize themselves with the proper progression through the app and drew 

their attention to deviations from the expected pattern. 

“The colors are good because when you are conversant with the 
colors you will be able to know where you are when using the 
app. If maybe you confuse the app features…using the color, you 
are supposed to know you are not in the right feature. So, the 
colors also help in identifying which feature we are in. 
(Participant 112) 
 

Finally, short, direct blocks of text within educational and counseling resources 

were appreciated, as it allowed participants to easily communicate bits of information to 

clients in comprehensible and digestible segments.  

“It is well arranged, very simple to understand and summarized. 
If you want to refer, you don’t have to read a whole paragraph to 
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summarize in a sentence; you read very quickly and 
understand.” (Participant 105)  
 

Quick Access to Information 

Participants complimented the app’s organization of textual information and 

graphics, particularly the accessibility of said information within the screening 

guidelines and education module.  

“It has all the information on counseling and screening so I 
won’t take time wobbling around or going through charts or 
calling for some people to come I will be able to go through it 
all.” (Participant 104)  
 

Although challenging for some initially, the keyword search function within the 

Questions feature was especially useful in allowing participants to quickly access 

information for client education in response to posed questions. Many participants felt 

they could answer client questions much more quickly, some even saying “instantly.”   

3.2.2.3 Ease of Use  

User-Friendliness 

Overall, participants found mSaada easy to use. They did not find it to be 

burdensome, “heavy work”, but rather to be intuitive, direct, “smooth,” and 

streamlined. Participants emphasized the ease with which they could access desired 

features, navigate within and between features, and scroll through information without 

issue.  



 

46 

“The app was very easy once you get into it. It is just a matter of 
scrolling and reading the information. There is nothing hard 
about it.” (Participant 109)  
 

Daily Experience and Training 

When asked about what helped to facilitate their learning and use of the app, 

participant responses focused mainly on the interactive training offered prior to study 

initiation as well as continued interactions with mSaada during screening sessions 

throughout the study. Participants found the role-play activities conducted during the 

training especially helpful, as they allowed them to see the app from both the client and 

provider perspectives.  

“It was easy because we were taken through training where we 
were taught how to use the app and what is in the app and we 
even did the role plays just to get to know how to use the app.” 
(Participant 108) 
 

Some participants did find the app challenging initially, but many felt this was 

due simply to the introduction of a new tool, not a difficulty or challenge posed by the 

app itself. With more practice, participants reported comfort using all features of the app 

to conduct the necessary steps to complete screening.  

“At the beginning, we were not used to the app, so we found it 
difficult to use. To some of us maybe this is new technology, so 
most of us haven’t interacted with the phones or the mSaada app, 
so we found it difficult. But as time goes by, it was easy to us.” 
(Participant 106) 
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Technology Literacy 

While most participants found the platform user-friendly and reported quickly 

learning to use its features, some did raise concerns over the potential difficulty novice 

smartphone users might encounter when trying to work with mSaada.  

“How easy it is, that depends on their ability to use a 
smartphone and I have used a smartphone for quite some time, so 
it wasn’t hard for me to use the mSaada app. But you might find 
other CHVs like from other facilities they don’t have the 
knowledge about the mSaada app and…maybe they have not 
interacted with smartphones, so they won’t be able to use the 
mSaada app unless they are taken through. (Participant 104) 
 

3.2.2.4 Workflow Effects  

Time Management 

The most frequently mentioned effect of mSaada on participant workflow was its 

timesaving ability. When compared to the previous paper-based system, participants 

emphasized their reduced workload with mSaada and the streamlined entry of records, 

rather than the cumbersome flipping of pages in the paper-based system.  

“If you compare using this feature to paperwork, it easier than 
paperwork because in paperwork first you must write then after 
writing key in the data also, so it is like doing double work but 
mSaada you are just using a tab, so it easier.” (Participant 106) 
 

Participants also highlighted the space saving ability of mSaada, as all necessary 

screening resources could be accessed within the palm of their hand. This was reported 

to be timesaving as well, as they no longer had to go between rooms to get forgotten or 

misplaced materials.  
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“The papers and the flip charts were bulky; they took a lot of 
space and they took a big space to store but the mSaada app is 
efficient because the phone is smaller, and all the information are 
on that small phone.” (Participant 108) 
 
“It makes my work easier, as I have said I don’t have to go and 
get the flip charts…and you have to choose whether the 
information has to be in English, Kiswahili or Dholuo so you 
don’t have to go about [searching for] all the education modules 
in those different languages being that it is portable [on the 
phone], it saves a lot [of time]. (Participant 104) 
 

However, some participants did mention the occasional instance of not being 

able to access the phone storage room, due to an ongoing treatment or other session, 

thus limiting their ability to screen and often resulting in clients leaving or going 

elsewhere in the facility before being screened.  

Client Engagement 

Many participants felt more engaged and connected with their clients, able to 

“get to know them more”, given their ability to answer questions quickly and directly 

with confidence. However, some participants reported encounters with clients who felt 

the participant was distracted because of their use of a phone, not understanding the 

paper resources had been made electronic.  

“When you show the client how to collect the sample, when she 
sees you looking at the app and explaining things the client will 
feel like you are referring at the same time, you are just busy. 
When a client sees you with a phone, she will not know that 
whatever you are doing you are doing it from this phone. They 
will say ‘she is attending to me and she is busy scrolling her 
phone.’ I was asking this client questions and at the same time I 
am asking her, I am scrolling because before you are not used to 
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[the phone] so you have to scroll to at least get some hint from 
the app so like the client was like ‘eh! why are you doing this 
reference, are you not sure of whatever you are telling me?’” 
(Participant 110) 
 

Potential for Error 

As a result of the embedded skip patterns with the client survey of mSaada, 

many participants felt they were prone to making fewer mistakes, as compared to the 

paper-based forms. This was considered a positive effect on their workflow as they did 

not have to spend as much time correcting erroneous entries or locating clients to fill out 

missing questions.  

“I think working with mSaada if I compare it with paper work; 
in paper work you may assume some things and may not record 
but with mSaada you have to go step-by-step and you never skip 
any so I think working with mSaada is better than paper work.” 
(Participant 112) 
 

3.2.2.5 Implementation Considerations  

Limits to Implementation  

When asked to describe potential challenges to continuing and expanding 

implementation and use of mSaada, participants most frequently pointed to the 

likelihood of power outages as the largest barrier. Participants felt this would limit use, 

as devices would go uncharged and providers would have to revert to paper data 

collection and educational materials. Power banks or portable chargers were suggested 

as a possible solution to this challenge. The next most common potential limitation cited 

by participants was that of network outages. Given that network connection is necessary 
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for credential authentication to access mSaada, participants worried that frequent 

network outages could pose a problem for sustained use. Also mentioned was the need 

to maintain funds to keep data plans on mSaada-enabled devices. In addition to login 

issues, lack of network connectivity was considered a barrier for data transfer after 

sessions. Participants were concerned by the possibility of data loss in such an event.  

Participants also highlighted a lack of “central tracking” or communication of 

client data between study devices, as a potential barrier to the scalability of mSaada. 

Participants felt clients might attempt screening at multiple locations, wasting resources 

and time for CHVs.  

“I think there is no central tracking, whereby if someone uses his 
or her phone and I use mine, I won’t be able to identify that the 
client has [already] been added to the list unless the client tells 
me, but some clients are cunning; they will just be testing 
[stresses] testing themselves like that and you have them 
[entered] several times.” (Participant 109) 
 

Regarding the mobile phones themselves, participants felt there were an 

inadequate number of devices to scale the intervention and worried the financial barrier 

of purchasing additional devices would prevent expansion. Mobile phone storage was 

also a concern, as some study participants had to retrieve their device at the beginning of 

each day from a central location. Additionally, participants warned of the fragility of 

electronic devices, saying they are “prone to breakdown.”  
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Data Security, Privacy, and Storage 

Participants acknowledged the sensitivity of reproductive health matters, 

especially related client data, and therefore emphasized the need for privacy, 

confidentially, and the reassurance of clients within whichever system is to be used for 

data collection. Many participants discussed the possibility of unauthorized access to 

client data within a paper-based system.  

“The paper based system someone can get into the room and 
maybe access that paper easily and this is not the case with the 
mSaada because once you finish keying in the data you are 
supposed to send them to the server and that way I think the 
privacy is improved because once data have been sent to the 
server, it is not easy for someone to access it again only the data 
manager could access it.” (Participant 201) 
 

However, most participants did believe mSaada, and electronic medical record 

keeping generally, to be more effective at maintaining said levels of privacy and 

confidentiality, as compared to paper-based systems. Many participants highlighted the 

possibility of misplacing, dropping, or losing paper forms in the pre-mSaada system. 

Many participants felt comfortable with the level of protection afforded to clients 

through use of mSaada since data was stored immediately upon entry and was not 

easily accessible after being sent to the server. Participants agreed that data loss was 

“minimal” when employing mSaada.  

Although mSaada study devices and the app generally are password-protected, 

some participants urged further safeguards within the app, especially where client data 
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could be accessed, either with an additional password or pin number. Finally, 

participants discussed the need to limit those who have access to client data and for 

more awareness to be brought to facilities and those using mSaada regarding privacy 

and confidentiality when using electronic systems. 

“Just make the concerned staffs to be made aware of the 
confidentiality the details, so that anybody cannot misbehave 
with the information, just bring awareness among the staffs that 
is concerned with the study.” (Participant 105) 
 

Phone Security 

Participants acknowledged their awareness of the possibility of the mobile 

phones being broken or stolen throughout the course of their interactions with them 

during the study. Many felt this was an important consideration for further scale-up of 

the intervention, especially if the devices were to be used in community health 

campaign settings. Also, some suggested enabling device tracking in the event of theft. 

One participant mentioned being so concerned with the theft of the device she felt 

distracted from her work.  

“I was concerned. I was just carrying it all the time wherever I 
was going. I could not leave it down unless it’s in the cupboard 
where it’s supposed to be kept. When it was under my 
possession, it was either inside my bag hidden, below my staffs, 
or carried everywhere wherever I was having the 
sessions…Because my mind was on the phone and also my mind 
was on the client screening or collecting samples…my mind was 
on different things at the same time.” (Participant 105) 
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3.2.2.6 Perceived Usefulness and Potential Impact 

Potential Benefits 

Overall, participants considered mSaada to be a useful decision and protocol 

support tool in their role as community health volunteers. Participants discussed the 

flexibility of its use, saying “it can be used anywhere any time so long as screening is 

taking place.” Some participants felt strongly about mSaada’s potential to impact clients 

and screening services positively, one even described their interactions with mSaada as 

“making [them] to be…more aggressive, [they were] eager to find clients and screen 

them.”  

“It is creating awareness to community health volunteers so that 
they are able to know in a broad way about cancer and HPV and 
they are able to approach a client in the right way.” (Participant 
108) 
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3.3 Aim 3: Description of Self-Efficacy  

3.3.1 Quantitative Data  

A significant increase in mean overall self-efficacy score was observed from pre-

mSaada to post-mSaada (4.53 to 4.74, (+4.6%), p=0.008) (Table 6, Figure 8). As seen in 

Table 6, when considered by survey category, two of four sections observed a significant 

increase in average score: Communication Skills (4.78 to 4.93, (+3.1%), p=0.028) and 

Patient Education and Counseling Skills (4.07 to 4.53, (+11.3), p=0.021) (Figure 9). The 

greatest average change in self-efficacy score, 0.47, was observed in the Patient 

Education/Counseling Skills section. Within this section, “I am confident that I am able to 

debunk myths and misperceptions that a client holds about HPV and cervical cancer” and “I am 

confident that I am able to effectively counsel clients about cervical cancer screening” observed 

relatively large increases of 0.4 and 0.7 point, respectively, the latter being the largest 

single item change during the study period (Table 7). Three survey items scores were 

unchanged pre/post, all of which were scored 4.8 out of 5 or higher. Overall, all item-

level average self-efficacy scores increased pre/post, except “I am confident I am able to 

track HPV-positive clients who have yet to receive treatment,” which decreased by 0.1 points. 

Three of fifteen items included within the self-efficacy survey received a perfect score of 

5 out of 5 in the post-mSaada evaluation, all of which came from the Communication 

Skills section. “I am confident that I am able to effectively answer all of a client’s questions 
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related to HPV and cervical cancer” received the lowest single item score in the post-

mSaada survey, 4.2 out of 5. 
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Figure 8. Bar plot of change in overall self-efficacy score 

 

 

Figure 9. Bar plot of significant section-level changes in self-efficacy 
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Table 6. Average section-level and overall self-efficacy scores 

Self-Efficacy Survey Sections: 
Pre-mSaada 
Mean (SD) 

Post-mSaada 
Mean (SD) 

Wilcoxon 
Sign Rank 

p-value 

Communication Skills 4.78 (0.193) 4.93 (0.086) 0.028 

Patient Education/Counseling Skills  4.07 (0.516) 4.53 (0.233) 0.021 

Patient/Specimen Tracking Skills  4.63 (0.367) 4.70 (0.292) 0.337 

Logistical Skills 4.40 (0.263) 4.60 (0.306) 0.122 

Overall Average Score  4.53 (0.141) 4.74 (0.131) 0.008 

 

 

 

Table 7. Average item-level self-efficacy scores 

Self-Efficacy Survey Items: 
 
“I am confident that I am able to…” 

Pre-
mSaada 

Mean (SD) 

Post-
mSaada 

Mean (SD) 
Difference 
(Post-Pre) 

Communication Skills    

“…explain cervical cancer risk.” 4.7 (0.48) 5.0 (0.00) 0.3 

“…explain cervical cancer prevention 
strategies.” 

4.7 (0.48) 4.9 (0.32) 0.2 

“…explain how to access treatment if the 
client is HPV positive.” 

4.9 (0.32) 4.9 (0.32) -- 

“…explain what the results of an HPV test 
mean in relation to cervical cancer.” 

4.7 (0.48) 5.0 (0.00) 0.3 

“…explain the timing of future cervical 
cancer screening to both HIV-/HIV+ 
clients.” 

4.7 (0.48) 4.8 (0.42) 0.1 

“…explain the HPV self-collection 
process.” 

5.0 (0.00) 5.0 (0.00) -- 
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Patient Education/Counseling Skills    

“…effectively answer all of a client’s 
questions related to HPV and cervical 
cancer.” 

3.9 (0.32) 4.2 (0.42) 0.3 

“…debunk myths and misperceptions that 
a client holds about HPV and cervical 
cancer.” 

4.1 (0.74) 4.5 (0.53) 0.4 

“…effectively counsel clients about cervical 
cancer screening.” 

4.2 (1.23) 4.9 (0.32) 0.7 

Patient/Specimen Tracking Skills    

“…track client throughout the cervical 
cancer screening process.” 

4.4 (0.52) 4.6 (0.52) 0.2 

“…track HPV-positive clients who have yet 
to receive treatment.” 

4.7 (0.48) 4.6 (0.52) -0.1 

“…label patient specimens and send them 
to the lab for testing.” 

4.8 (0.42) 4.9 (0.32) 0.1 

Logistical Skills     

“…manage the supply of HPV test kits to 
avoid stockouts.” 

4.2 (0.42) 4.4 (0.52) 0.2 

“…access resources to aid in the cervical 
cancer screening process.” 

4.2 (0.42) 4.6 (0.52) 0.4 

“I am confident that my documentation is 
always complete and accurate.” 

4.8 (0.42) 4.8 (0.42) -- 

 

3.3.2 Qualitative Data 

Much of the qualitative data collected describes confidence-limiting and 

confidence-building factors discussed by participants. Overall, confidence-limiting 

factors focused heavily on patient- and facility-level challenges that contributed to 

diminished self-efficacy, while confidence-building factors focused mainly on CHV- and 

app-level elements that enhanced efficacy beliefs.  
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3.3.2.1 Factors Limiting Self-Efficacy  

Client Interactions, Understanding, and Interest 

Low levels of client acceptance and understanding of cervical cancer screening 

had a strong influence on CHV efficacy beliefs. One of the main factors limiting self-

efficacy was the demotivating impact of real or perceived lack of desire on the part of 

clients to complete screening. While some participants cited a client’s desire to screen as 

something that “[makes them] to work harder” and “feel better,” some emphasized the 

challenge of having clients decline screening services even after lengthy, one-on-one 

education and counseling sessions. A client’s understanding of cervical cancer and the 

screening process after education and counseling was also considered to be a strong 

contributor to CHV self-efficacy, or lack thereof. Some participants expressed pleasure 

and satisfaction at interacting with clients who appropriately understood and completed 

the self-collection screening procedure.  

“If you have explained to them how to screen, then you see they 
do it alone it makes me also to say that most of them have 
understood.” (Participant 106) 
 

However, many participants detailed frustrations with clients who lacked 

understanding after time spent with them, potentially causing participants to think 

poorly of their ability to convey information effectively to their clients.  

“Some of the clients you can even explain to them explain, 
explain and [stresses] explain, then if you ask them a question 
even what they have heard they will tell you they have not heard 
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about it, ‘I don’t understand about HPV’ and you have explained 
to her very well.” (Participant 106) 
 

Participants also discussed the impact of client’s personal opinions on their 

efficacy beliefs. Some described negative experiences with clients who doubted the 

information presented to them by CHVs or with clients who had previously held beliefs 

about cervical cancer and screening that contradicted the information provided by the 

participants.  

“There are some, they will just tell you, even before you do 
anything, they will just tell you ‘Oh! You know even me I am a 
nurse somewhere. Yeah, I do these things you are telling me, but 
I have never heard of this.’ so you know if someone tells you like 
that you will be giving counseling session, but your confidence is 
down.” (Participant 109) 
 

Negative attitudes and fear also led to reduced self-efficacy for participants.  

“…some clients do have bad attitude about things like if you are 
telling a client about, especially about something that involves 
the reproductive area, some fear. And even if you are explaining 
to them anything, they are just negative. They are very [stresses] 
very negative and there are others they are positive yes [and] 
they are willing to do it, but they fear the outcome”. (Participant 
109) 
 

Low clinic attendance was also seen to negatively affect participant self-efficacy 

as it invalidated their work and undermined their perception of the severity of cervical 

cancer and the importance of screening within the local context.  

“This one depends on clinic days. If you go there and find that 
the clients are only three, you would not have helped someone 
because there are only [three] and cancer is the biggest problem 
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now in Kenya. Now if the clients are few you will not target the 
group that you wanted to.” (Participant 111) 
 

Another client-level factor limiting self-efficacy cited by participants was that of 

language differences. Some participants expressed difficulty communicating effectively 

with clients outside of English and Kiswahili. This language barrier diminished 

participant self-efficacy as it led participants to perceive poorer understanding of 

cervical cancer risk and prevention by clients.  

“I am confident in explaining the self-collection process, yeah I 
am confident unless I have a client who is like…maybe she 
doesn’t understand English or Kiswahili, maybe it will give me a 
problem in explaining or giving out the education.” (Participant 
104) 
 

Participants further explained this issue by discussing instances of wasted time 

and effort trying to communicate with clients who were not understanding.  

“Because at times you can be giving your health talk let’s say in 
English or Kiswahili, but back there is one client or two who are 
not understanding, or you get majority who are not 
understanding and when now it comes time for the role that you 
want to screen and you are like ‘we have talked to you about this 
and this, what can you recall or what can you say’ the client will 
not be able to tell you anything or when you pose a question and 
you choose a client to tell it out and she hasn’t understand 
anything.” (Participant 104) 
 

Although this language barrier posed a problem for some participants, mSaada 

was cited as a resource to bridge the gap in understanding, due to its containing locally 

translated versions of all educational materials.  

Technical Information 
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Given that our study participants were community health volunteers and not 

clinically trained staff, many reported “losing [their] confidence” when clients asked 

overly technical or “funny” questions during one-on-one sessions. In these scenarios, 

participants relied on clinicians within the facility for support.  

“There are some questions that clients may ask that require 
technical [personnel]…like require a clinician or a nurse to 
answer and so maybe I may not be able to answer until I call a 
nurse to help out.” (Participant 104)  
 

In addition to encountering difficult technical questions, participants identified 

gaps in the educational information within the mSaada platform, specifically regarding 

the explanation and significance of test results, leading to a further lowering of their self-

efficacy, as they could not rely on the app for assistance in this area.  

Time Constraints 

Participants also emphasized the influence of time on their self-efficacy, both 

their own time, and their clients’ time. Participants alluded to the many roles and 

responsibilities they maintain within their respective facilities and how these influence 

their confidence and focus when working with clients.  

“When there is no time…you find that you are given shorter 
time to give this information to clients. Like you are told you 
[must] educate the clients about screening [in] like thirty 
minutes because someone has to come in. You find that clients 
have a lot of questions to ask, the client is very eager to know 
about what this thing is…the client now wants you to take more 
time with her. So, to me time is the most limiting factor there, 
you have to rush this side to also attend to someone.” 
(Participant 110) 
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In addition, participants mentioned the challenge of clients who “will rush 

[them]” because “they are in a hurry” and “don’t have enough time” to be screened. 

Some participants stated this led to clients “[losing] concentration” during sessions, 

negatively affecting the CHV’s self-efficacy.  

“Sometimes the clients, when they come to the facility, they have 
other priorities. HPV test is the last thing that they will do when 
they come to the facility. So, again, with time, sometimes we 
have clients get to us when they have taken almost four hours 
when they are exhausted and want to go back home. So, they 
need you to do things in a hurry. They do not concentrate 
because their minds are elsewhere. HPV [should] also be given a 
priority so they can have their minds there so that when you 
teach them, they get more information rather than talking while 
their minds are elsewhere, so they do not get the important 
points.” (Participant 108) 
 

Supply Shortages 

One facility-level challenge described by participants was that of supply 

shortages. Given the relatively recent focus on cervical cancer screening, prevention, and 

treatment, many of the needed materials and resources for successful screening can go 

unavailable within facilities for extended periods of time. Given this reality and the 

sense of duty some participants endorsed, their lack of ability to complete their job for 

reasons outside of their control contributed to lower levels of self-efficacy.  

“At times when I feel like I want to work and the collection 
medium is not there, maybe you’ve run out of barcodes so you’ve 
really sacrificed and you’ve gone out to look for this client now 
you are just confused how you are going to tell the client, ‘now 
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we will not do it now because this and this happened.’” 
(Participant 110) 
 

Delays in Results Notification  

Participants also discussed the challenge of dealing with clients experiencing 

delays in receiving notification of their screening results, whether they are HPV positive 

or negative, after their samples were sent to the lab.  

“If you have screened the client then results are taking too long, 
most of the clients come in [and] they ask the results [and] you 
don’t know how to explain to them. So, it affects me in a negative 
way. It makes me not to [confident]. If most of the times clients 
come begging for the results, and some even talk to you in a 
negative way, that ‘I won’t screen again’ you know, it makes 
your morale to go down.” (Participant 106) 
 

Privacy 

When asked about factors that limit their overall confidence, participants cited a 

lack of privacy for their clients as the main facility-level barrier that hindered their self-

efficacy, as it limited their client’s confidentiality and willingness to screen, impeding 

their ability to offer the service. Participants spoke of the “congestion” of multiple health 

workers and clients funneling in and out of a single “busy” room interfering with the 

“serious matter” of screening.  

“During screening you see the clients are worried…she feels that 
there is a lot of movement maybe somebody might come abruptly 
and check on [the room] …accidentally popping there. Things 
like that, [clients] can make themselves be in a hurry, though we 
try to tell them…some do it in a hurry even you you’re not sure 
that she has done the right thing-very quickly.” (Participant 
105) 
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3.3.2.2 Factors Increasing Self-Efficacy 

Reference Tools  

When asked about factors that led to a higher sense of self-efficacy, participant 

responses focused heavily on their use of mSaada as a counseling support tool, using the 

embedded materials for reference and confirmation in times of doubt or uncertainty 

with clients. Participants highlighted the utility of the cervical cancer screening 

guidelines and the educational module during one-on-one sessions with clients, 

emphasizing their positive effect on self-efficacy. 

“mSaada has actually improved my confidence because I am able 
to interact with different features of the app like the education 
module. It is very easy to explain to clients using the education 
module so most of the time I don’t fumble like if a client asks 
what cancer is, I will just go to the education module and I 
refer.” (Participant 201) 
 

Participants found visual aids within the screening guidelines and educational 

module particularly helpful when discussing critical information and the self-collection 

process with clients, claiming the images helped clients to better understand the 

material, resulting in greater efficacy beliefs for participants.  

“Some do not know where the uterus is, or the cervix. There are 
things that you need to explain as you show so if you show them, 
they will know, and they will understand better.” (Participant 
105) 
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Finally, given the volume of information communicated to clients and the 

number of steps in the self-collection process, participants stressed mSaada’s ability to 

boost their confidence when they were worried about forgetting important information.  

“It [mSaada] just gives me guidance to build my confidence, by 
giving me the guidelines where I might forget, it reminds 
me…mSaada will always guide me to explain where I even forget 
or where I don’t understand completely or any challenge I might 
get on my way while doing counseling. mSaada will always be 
there to guide me so I think I will be at least more confident with 
mSaada.” (Participant 109)  
 

Consistent and Credible Resources  

In addition to having the mSaada resources on-hand for reference and 

confirmation, participants discussed the real and perceived credibility of said resources 

and how this elevated their status with clients as well as their confidence in providing 

information.  

“You find that when you are using [the] mSaada app, you build 
a rapport with the client because when the client sees you with a 
phone and you are like ‘let us continue talking about this and 
this’ and a client asks you a question and…you have the answer. 
So, that builds [rapport]…the client finds confidence in you… 
[they are like] ‘this is the right person I should ask these 
questions. This is the right person that gives me these answers.’ 
That is one another thing; it also builds some confidence because 
now you are so confident with the information you are giving to 
an extent that the client also feels like ‘eih! this is a real doctor.’” 
(Participant 110) 
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Participants also stated that the volume and consistency of resources within 

mSaada and throughout the facilities led to greater self-efficacy, as they were able to 

establish credibility with clients regarding the information they were providing. 

“To me, it has boosted my confidence because the client has trust 
in me. Like when I am giving that explanation or 
information…mSaada has a lot of broad information about 
cervical cancer. So, to me it really builds my confidence because I 
have been able to make clients have a lot of trust…[they will say] 
‘this is the exact person that I want to give this information,’ so 
it has really boosted my confidence.” (Participant 110) 
 

Personal Learning and Knowledge 

When asked about factors that bolster efficacy beliefs regarding sharing 

information with clients, many participants felt they had “what it takes” to offer cervical 

cancer screening services due to the amount of knowledge and understanding they had 

amassed personally regarding cervical cancer and HPV, either through “doing research” 

or “[reading] many handouts.” In addition to their own personal learning, participants 

referenced the knowledge they had gathered formally through training and using 

mSaada as contributing to higher levels of self-efficacy.  

“mSaada has positively affected my confidence because…alone I 
am able to go through it and read more and understand better so 
that when I am explaining to the client, I have the confidence 
that I will have a positive effect on our clients…The mSaada app 
has been designed in such a way that you can learn through it, 
you can get help on whatever you need.” (Participant 112) 
 

Finally, participants reported feeling a stronger sense of self-efficacy due to the 

fact they had quick access to information with “mSaada in [their] hands.” 
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“It [mSaada] just gave me confidence interacting with the clients 
because I was armed with the answers for their questions.” 
(Participant 105) 
 

Personal Screening Experience  

Many participants reported higher self-efficacy due to their day-to-day 

experiences with clients and training as community health volunteers, even mentioning 

their own personal experience completing the self-collection screening process as 

reasons for greater confidence in their abilities.  

“I am very confident because I have done it [counseled clients] a 
number of times and also I did it [cervical cancer screening] 
personally, so I know how it is done…” (Participant 105) 
 

Underscoring the importance of experience, participants reported having 

multiple opportunities to engage with clients played a large role in building their self-

efficacy and knowledge of cervical cancer.  

“Because I believe I have learnt enough about HPV and cervical 
cancer and have also, counseled a good number of clients. So, the 
more I counsel clients, the more I improve on my confidence.” 
(Participant 105) 
 

Finally, as detailed in the previous section, negative experiences with clients 

resulted in a diminished sense of self-efficacy for many participants. However, positive 

experiences with clients who were invested in the screening processing and “yearning” 

for information about cervical cancer and HPV led to a greater sense of self-efficacy 

among CHVs. 
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4. Discussion 
This study explored a multitude of factors related to the development and 

implementation of an mhealth intervention to address gaps in cervical cancer screening 

provision in Western Kenya. The iterative development process, whereby relevant 

stakeholders with a diversity of perspectives provided input in a cyclical manner, 

proved to be effective at creating a viable, functioning application for use in small-scale 

pilot testing. The participant-rated usability of this application, mSaada, was observed to 

significantly increase across the pilot study period. This increase was bolstered by 

reported improvements in the application’s functionality, information, aesthetics, user 

control, and perceived usefulness. In addition to usability advances, those using the 

application experienced a significant increase in perceived self-efficacy to complete 

cervical cancer screening, with much of this increase due to enhancements in education, 

counseling, and communication skills.  

The stakeholder-engaged, iterative process, which has been employed in many 

studies24–26,63,64, yielded critical insight that could not have been gathered otherwise. Even 

consultation with local partners during the pre-study formation of mSaada, which was 

done to create a “Version 1.0” for later iterative feedback, resulted in a product that was 

highly scrutinized when placed in the hands of likely end-users. For example, many of 

the word choices and sentence structures included within the platform were considered 

to be unclear and not likely to be understood by clients during use, even though this 
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language originated from materials provided by Kenyan research staff. While the app 

was designed to improve the quality of counseling, having end-users test the app 

revealed additional concerns about the possibility of miscommunication. One example 

was the English-only format, designed with English-speaking CHVs in mind. 

Participants brought up concerns about translating health information “on the fly,” 

prompting the development of translated versions. These lessons learned call to 

attention the need for highly engaged, locally driven processes of intervention 

development, even outside of mhealth approaches.  

Formal usability testing, using both quantitative and qualitative methods, within 

the context of the small-scale pilot study proved extremely useful in furthering the 

evaluation and revision of mSaada as well as illuminating thinking towards next steps of 

greater implementation and scalability of the app. Particularly useful were the many 

insights into possible limitations of further implementation and use, such as network 

reliability, power outages, a lack of technical support, device security, and data sharing, 

many of which align with the existing literature. While power outages can be addressed 

through the use of portable power banks, as suggested by participants, lack of technical 

support can be overcome through recruitment of local app developers and technicians, 

and device security protocols can be strengthened within facilities, implementation 

barriers such as network reliability pose greater difficultly and would likely require 

involvement by stakeholders outside of the research and facility setting.    
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As mentioned previously, many mhealth interventions are developed with a 

singular intent and, therefore, use only one approach to achieve their purpose, either 

through communication, education, data collection, or information sharing.29 This 

method was countered in the present study, as many participants applauded mSaada’s 

multifaceted nature, offering a comprehensive solution to many of the challenges 

experience in the delivery of screening services. This stands as an example of the 

importance of multidimensional approaches for future mhealth interventions.  

Finally, the knowledge of factors influencing lay provider self-efficacy beliefs 

gathered during this study provide a basis for further inquiry into this important topic. 

Addressing the many facility-level factors cited as limits to self-efficacy, including time 

constraints, supply shortages, and privacy concerns, could allow for improved provision 

of care. 

4.1 Implications for Further Research 

While the present study helped to create a foundation for further inquiry, much 

is left to be done to effectively evaluate, refine, and prepare mSaada for scale. Women 

eligible for screening, a key stakeholder group, were not engaged in the present study. 

Understanding the needs of this group in relation to mSaada, especially with regard to 

results notification, is of utmost importance. To appreciate the needs of these 

stakeholders, preliminary efforts are underway, such as the surveying of women 

screened by lay providers using mSaada during the pilot period. Also, understanding 
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how the resources included within mSaada affect client understanding and knowledge 

will be an important topic of further research, as lack of knowledge and the existence of 

many misperceptions about cervical cancer existed previously within this population. 

Also, of interest and actually alluded to in some of the qualitative data from this study, 

is the need for better understanding of how the introduction of an mhealth intervention 

to this context will be received by screening attendees. Such information could aid in the 

further development of mSaada and other mhealth interventions. Larger-scale pilot 

studies would also be useful, in order to elucidate barriers and facilitators to scalability 

of the mSaada platform. Finally, moving beyond the anecdotal accounts of the present 

study, time and motion studies could help to determine workflow effects of mSaada and 

allow researchers to learn more about how mSaada impacts the provision of care.  

4.2 Study Strengths and Limitations 

A key strength of the present study is its iterative nature. The mSaada platform 

underwent multiple rounds of testing and refinement between October and January and 

this process involved a variety of individuals of varying engagement in cervical cancer 

screening. Also, from the development of the application through pilot testing within 

facilities, key stakeholder and end-user feedback was integral to decision-making and 

revisions of the platform. By striving to produce a product which was context-specific 

and relevant to its target audience, those with the most first-hand knowledge and 

deepest insight into the success and failure of current screening efforts were able to 
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drive mSaada’s development, likely resulting in a better and more useful final product. 

Another strength of this study was the use of qualitative methods to provide detailed 

feedback, opinions, and perspective on the app’s development and use. Qualitative 

methods, if executed well, can produce a plethora of actionable information for use in 

intervention development and further revision. Many usability testing frameworks 

emphasize the use of qualitative methods when developing and evaluating mhealth 

interventions.65  

There were, however, many limitations to the present study. First, the very small 

convenience sample used for the pilot led to the study being underpowered to observe a 

meaningful change in self-efficacy. In addition, the sample likely lacks generalizability 

to all CHVs within Western Kenya, as the study population only consisted of highly 

educated female CHVs with prior smartphone experience, most of whom had limited 

experience in the clinical role. Also, the simple pre/post design does not allow for causal 

claims regarding the relationship between mSaada use and increased self-efficacy, as 

any number of factors could have influenced this result. One such factor, and another 

limitation of the present study, is time. The passage of time could have influenced the 

observed change in self-efficacy, as study participants would have greater opportunities 

to gain experience screening clients, thereby raising their self-efficacy. Also, the limited 

length of the study period does not allow for discussion of long-term self-efficacy 

impacts. In addition, while informed by the literature or developed through the 
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combination of other scales, the surveys employed in this study were not formally 

validated and, therefore, leave room for the possibility of information bias in the form of 

misclassification. In addition, the use of a 5-point Likert scale, in comparison to a 7- or 

10-point scale, limited variance amongst participant responses and, therefore, could 

have led to incomplete understanding of usability and self-efficacy. Finally, and most 

significantly, many of the participants involved in the small-scale pilot study had 

previously or were currently working with members of the research team on 

programmatic screening efforts. These prior and existing relationships could have 

induced a social desirability bias affecting participant responses to surveys or 

interviews.  
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5. Conclusion 
This study demonstrates the usefulness of iterative approaches to mhealth 

development. By engaging a variety of key stakeholders, we were able to quickly 

develop a mobile app which was well received and effective during pilot testing. In the 

present study, we extend the growing literature on such iterative approaches and 

provide a framework for other researchers to follow. In addition, the ability to measure 

and increase application usability by making minor revisions during use was exhibited 

during the pilot period of this study. Evaluating mSaada on a wide range of themes 

allowed for targeted revision of weak areas, ultimately resulting in a more useful and 

user-friendly application. Finally, evidence for the ability to positively influence lay 

provider efficacy beliefs was offered. Further research into the client-level impact of 

mSaada as well as larger scale studies to determine impact on screening uptake and 

linkage to treatment are warranted.  
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Appendix A. Quantitative Data Collection Instruments 

mSaada Usability Survey (mUS) 
 
 

Pre-Survey Information 

1. Survey date and start time:         
 

2. Name of staff administering the form: ___________________________________ 
 

3. Consent complete?               Yes               No         Stop Survey  
 

4. Survey completion number (circle one):               1               2               3 
 
Participant Demographic Information  
 

1. What is the name of your facility? ___________________________________ 
 

2. What is your name? ___________________________________ 
 

3. Do you know your date of birth?               Yes               No         Skip to Q5 
 

4. What is your date of birth?  
 

5. How old are you? ________________ (years) 
 

6. Gender:               Female               Male 
 

7. What is the highest level of education you’ve completed?          None/some primary          
Completed primary        Some secondary       Completed secondary        College and above 
 

8. What is your current role (cadre)? ___________________________________ 
 

9. For how long have you worked in your current role? ________________ (years) 
 

10. For how long have you worked specializing in cervical cancer prevention? 
________________ (years) 
 

11. Have you had any experience in other jobs working in cervical cancer prevention?                   
Yes               No        Skip Q12 
 

12. For how long did you work in other jobs specializing in cervical cancer prevention? 
________________ (years) 
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Mobile Phone Assessment  
 

1. Do you ever use a mobile phone?               Yes               No         Skip to Section 1 
 

2. Whose mobile phone do you use regularly?          My own          Spouse/Partner          Child          
Other family          Friend           Neighbor          No one          Other 
 

3. How many days per week do you typically use a mobile phone (circle one)?       
 0      1      2      3      4      5      6      7 
 

4. How comfortable are you reading and receiving SMS messages?           Not able to           
 Very uncomfortable          Uncomfortable          Comfortable          Very comfortable 
 

5. How comfortable are you writing and sending SMS messages?          Not able to          
  Very uncomfortable          Uncomfortable          Comfortable          Very comfortable 

 
Section 1 - Functionality 

 
1. The app features (functions) and components (buttons/menus) function accurately (circle 

one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
2. The app features (functions) and components (buttons/menus) respond quickly (circle one).  

 

   Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
 

3. The menu labels, icons, and instructions are clear (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
4. Moving between screens makes sense and the app has all necessary links between 

screens (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
5. Taps/swipes/pinches/scrolls make sense and are consistent across all 

components/screens (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 2 - Aesthetics 

 
6. Arrangement and size of buttons, icons, menus, and content on the screen is appropriate 

(circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
7. The quality/resolution of graphics used for buttons, icons, menus, and content is high (circle 

one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
8. mSaada’s appearance is appealing (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
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Section 3 - Information 
 

9. App content is correct, well written, and relevant to the goal/topic of the app (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
10. The information within the app is complete but concise (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
11. The information within the app seems to comes from a credible source (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 4 - Subjective Quality 

 
12. I would recommend this app to other clinics and CHVs offering screening (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
13. How often do you think you would use this app in the next 12 months (circle one)? 

 

Never               Rarely (<12 times per year)          Monthly          Weekly          Daily 
 
Section 5 - Perceived Impact 

 
14. This app has increased my awareness of the importance of addressing cervical cancer 

(circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
15. This app has increased my knowledge/understanding of cervical cancer and cervical 

cancer screening (circle one).  
 

    Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
16. This app has increased my intentions/motivation to educate women about cervical cancer 

and screening (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
17. Use of this app will increase my ability to provide screening services (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

Section 6 - Workflow 
 

18. I think mSaada has been a positive addition to my role as a CHV (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
19. I think mSaada has been a positive addition to our health facility (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
20. mSaada is an important part of our cervical cancer screening services (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
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Section 7 - Perceived Usefulness 
 

21. Using mSaada makes it easier to provide screening services (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
22. Using mSaada enables me to screen women more quickly (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
23. Using mSaada makes it more likely that I will offer screening appropriately (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
24. mSaada is useful for counseling clients (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 8 - Ease of Use 

 
25. I am comfortable with my ability to use mSaada (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
26. Learning to operate mSaada was easy for me (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
27. I find mSaada easy to use (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
28. I can always remember how to log on to and use mSaada (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 9 - User Control 

 
29. mSaada gives error messages that clearly tell me of a problem and how to fix it (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
30. Whenever I make a mistake using mSaada, I recover easily and quickly (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
31. The information (such as on-screen messages and documentation) provided with mSaada 

is clear and helpful (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
32. I know where to look/who to contact when I receive error messages or have questions (circle 

one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Post-Survey Information 

1. Survey end time:  
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Provider Self-Efficacy During Cervical Cancer Screening Survey 
(PSECC) 

 
 

Pre-Survey Information 

1. Survey date and start time:         
 

2. Name of staff administering the form: ___________________________________ 
 

3. Consent complete?               Yes               No         Stop Survey  
 

4. Survey completion number (circle one):               1               2               3 
 
Participant Demographic Information  
 

1. What is the name of your facility? ___________________________________ 
 

2. What is your name? ___________________________________ 
 

3. Do you know your date of birth?               Yes               No         Skip to Q5 
 

4. What is your date of birth?  
 

5. How old are you? ________________ (years) 
 

6. Gender:               Female               Male 
 

7. What is the highest level of education you’ve completed?          None/some primary          
Completed primary        Some secondary       Completed secondary        College and above 
 

8. What is your current role (cadre)? ___________________________________ 
 

9. For how long have you worked in your current role? ________________ (years) 
 

10. For how long have you worked specializing in cervical cancer prevention? 
________________ (years) 
 

11. Have you had any experience in other jobs working in cervical cancer prevention?                   
Yes               No        Skip Q12 
 

12. For how long did you work in other jobs specializing in cervical cancer prevention? 
________________ (years) 
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Section 1 - Communication Skills 
 

1. I am confident that I am able to explain cervical cancer risk, so that the client understands 
(circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
2. I am confident that I am able to explain cervical cancer prevention strategies, so that the 

client understands (circle one).  
 

   Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
3. I am confident that I am able to explain how to access treatment if the client is HPV positive 

(circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
4. I am confident that I am able to explain what the results of an HPV test mean in relation to 

cervical cancer, so that the client understands (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
5. I am confident that I am able to explain the timing of future cervical cancer screening to 

both HIV-/HIV+ clients, so that the client understands (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
6. I am confident that I am able to explain the HPV self-collection process, so that the client 

understands (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 2 - Patient Education/Counseling Skills 

 
7. I am confident that I am able to effectively answer all of a client’s questions related to HPV 

and cervical cancer (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
8. I am confident that I am able to debunk myths and misperceptions that a client holds about 

HPV and cervical cancer (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
9. I am confident that I am able to effectively counsel clients about cervical cancer screening 

(circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
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Section 3 - Patient/Specimen Tracking Skills 
 

10. I am confident that I am able to track clients throughout the cervical cancer screening 
process (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
 

11. I am confident that I am able to track HPV-positive clients who have yet to receive 
treatment (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
12. I am confident that I am able to label patient specimens and send them to the lab for testing 

(circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Section 4 - Logistical Skills 

 
13. I am confident that I am able to manage the supply of HPV test kits to avoid stockouts (circle 

one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
14. I am confident that I am able to access resources to aid in the cervical cancer screening 

process (circle one).  
 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 

 
15. I am confident that my documentation is always complete and accurate (circle one).  

 

Strongly Disagree               Disagree               Undecided               Agree               Strongly Agree 
 
Post-Survey Information 

 

1. Survey end time:  
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Appendix B. Qualitative Data Collection Instruments 

In-depth Interview with Community Health Volunteers Using mSaada 
 

(For question 1, we are interested in their perceptions of their own ability to complete screening 
and counseling. This will help to understand their level of self-efficacy.) 

  

1. I’d like to hear about how confident you feel in your ability to offer screening and 
counseling services in general? 
• How confident are you in your ability to explain cervical cancer risk and 

prevention strategies? Why? How does mSaada affect your confidence in this 
area? Positively? Negatively? Why?  

• How confident are you in your ability to explain the self-collection process? 
Why? How does mSaada affect your confidence in this area? Positively? 
Negatively? Why?  

• How confident are you in your ability to explain what the results of an HPV 
test mean? Why? How does mSaada affect your confidence in this area? 
Positively? Negatively? Why?  

• How confident are you in your ability to counsel female clients about cervical 
cancer screening? Why? How does mSaada affect your confidence in this area? 
Positively? Negatively? Why?  

• How confident are you in your ability to answer all of a female client’s 
question during screening and counseling? Why? How does mSaada affect 
your confidence in this area? Positively? Negatively? Why?  

• How confident are you in your ability to explain timing of future cervical 
cancer screening for all female clients? Why? How does mSaada affect your 
confidence in this area? Positively? Negatively? Why?  

• How confident are you in your ability to label female client specimens and 
send them for lab testing? Why? How does mSaada affect your confidence in 
this area? Positively? Negatively? Why?  

• What are some factors that limit your overall confidence in your ability to offer 
screening services? Why?  

• What are some factors that increase your overall confidence in your ability to 
offer screening services? Why?  

• What are some factors that limit your overall confidence in your ability to offer 
counseling services? Why?  

• What are some factors that increase your overall confidence in your ability to 
offer counseling services? Why?  

 

(For questions 2-7, we would like to understand their experience with each specific function of the 
app. We want them to think critically about their experience with each specific function and 
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provide as much feedback as possible so we can work to improve mSaada and make sure it is 
offering all the necessary features to complete their work.) 
 

2. We’d like to learn about your experience with the protocol support feature of 
mSaada: Kenya Cervical Cancer Prevention Protocol.  
• How did it function? Please describe any issues you had when using this 

feature, including what worked well and what did not. 
• How comfortable did you feel using this feature of mSaada? 
• How easy was it to use this feature? What made it easy?  What were the 

challenges?  
• What did you think about the content of the Cervical Cancer Prevention 

Protocol?  
o Prompts: Appropriate? Understandable? Helpful?  

• What changes would you recommend to this feature?  
• What additions would you add to this feature?  
• What concerns do you have about this feature of mSaada?  
• Do you have any additional feedback on this feature that was not already 

mentioned? 
 

3. We’d like to learn about your experience with the counseling support feature of 
mSaada: Cervical Cancer Education Module and Screening Images.   
• How did it function? Please describe any issues you had when using this 

feature, including what worked well and what did not. 
• How comfortable did you feel using this feature of mSaada? 
• How easy was it to use this feature? What made it easy?  What were the 

challenges?  
• What did you think about the content of the Education Module and Screening 

Images?  
o Prompts: Appropriate? Understandable? Helpful?  

• What changes would you recommend to this feature?  
• What additions would you add to this feature?  
• What concerns do you have about this feature of mSaada?  
• Do you have any additional feedback on this feature that was not already 

mentioned? 
 

4. We’d like to learn about your experience with the Frequently Asked Questions 
feature of mSaada.  
• How did it function? Please describe any issues you had when using this 

feature, including what worked well and what did not. 
• How comfortable did you feel using this feature of mSaada? 
• How easy was it to use this feature? What made it easy?  What were the 

challenges?  
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• What did you think about the content of the Frequently Asked Questions?  
o Prompts: Appropriate? Understandable? Helpful?  

• What changes would you recommend to this feature?  
• What additions would you add to this feature?  
• What concerns do you have about this feature of mSaada?  
• Do you have any additional feedback on this feature that was not already 

mentioned? 
 

5. We’d like to learn about your experience with the Specimen Tracking feature of 
mSaada. 

[If they did not use this function, move to the next session] 
• How did it function? Please describe any issues you had when using this 

feature, including what worked well and what did not. 
• How comfortable did you feel using this feature of mSaada? 
• How easy was it to use this feature? What made it easy?  What were the 

challenges?  
• What changes would you recommend to this feature?  
• What additions would you add to this feature?  
• What concerns do you have about this feature of mSaada?  
• Do you have any additional feedback on this feature that was not already 

mentioned? 
 

6. We’d like to learn about your experience with the Patient Tracking feature of 
mSaada.  

[If they did not use this function, move to the next session] 
• How did it function? Please describe any issues you had when using this 

feature, including what worked well and what did not. 
• How comfortable did you feel using this feature of mSaada? 
• How easy was it to use this feature? What made it easy?  What were the 

challenges?  
• What changes would you recommend to this feature?  
• What additions would you add to this feature?  
• What concerns do you have about this feature of mSaada?  
• Do you have any additional feedback on this feature that was not already 

mentioned? 
 

(For question 8, we are interested in learning about their overall opinion of mSaada, to better 
understand how they perceive the platform as a whole.) 

 

7. Tell me about your overall opinion of mSaada.  
• What do you think about the formatting of the app? What would you change?  
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• What do you think about the color scheme of mSaada? Would you recommend 
different colors? If so, what colors? 

• Do you think any features are missing from mSaada? If so, what features?  
• Do you think any current features should not be in mSaada? If so, which ones?  
• How easy was it for you to learn how to use mSaada? What would make it 

easier for you and other Community health Volunteers to learn? 
• What was your least favorite aspect of mSaada?  
• What was your favorite aspect of mSaada?  

 

(For question 9, we are interested in their thoughts about logistical aspects of mSaada use and 
maintenance)  

 

8. I’d like to hear about your experience with the mobile phones. Here’s a checklist 
of situations. Please indicate if any situation happened while using the mobile 
phone to which mSaada was downloaded.  

 Yes No 
Did you ever have trouble charging the mobile phone?   
Did you ever have trouble keeping the mobile phone charged?   
Did you ever lose network connection when using mSaada?   
Did the app ever unexpectedly close while you were using it?   
Were you ever concerned that the mobile phone may be used by someone other than 
yourself? 

  

Were you ever concerned that the mobile phone may be lost or stolen while using it?   
Were you ever concerned about the mobile phone being physically broken?   
Were you ever concerned about glitches or software issues on your mobile phone?   

 

For the situations the participants respond “yes” with: 
• What did you do when this happened?  
• How did this affect your ability to use the app?  
• Were you able to restart the app?  
• Did you lose any data when this happened? 

 

(For question 10, we are interested in their thoughts about data security and privacy when using 
mSaada) 

 

9. Tell me about any concerns you had about data security and privacy when using 
mSaada.  
• Were you concerned about the privacy and security of female client’s data 

while using mSaada? If so, why? If not, why? How can client data security and 
privacy be improved? 

• How does client data security and privacy of mSaada compare to the paper-
based system?  
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 (For question 11, we are interested in how they think mSaada affected their workflow and 
interactions with female clients.) 

 

10. Tell me about how mSaada affected your workflow.  
• How did mSaada change your workflow? Do you think this change was 

positive or negative? Why? 
• How was your time spent differently when using mSaada compared to the 

paper-based system? Do you think this was a positive or negative difference? 
Why? 

• How did using mSaada change the way you interacted with patients? If so, 
how? And Why? Do you think this was a positive or negative change? Why?  

 

(For question 12, we are interested in their opinion of the potential usefulness, benefits, and 
impact of mSaada. Also, we are interested in their thoughts about things that could help or hinder 
the implementation, use, and maintenance of mSaada)  

 

11. I’d like to hear your thoughts on the potential usefulness, benefits, and impact of 
mSaada. 
• In what ways do you think mSaada is a useful tool for Community Health 

Volunteers? Why?  
• What do you think could be some potential benefits of using mSaada? Why? 
• How do you think using mSaada could impact your work? Why?  
• What are some factors that you think could limit wider use of mSaada? How? 

Why?  
• What are some factors that you think could limit initial use of mSaada by 

Community Health Volunteers? How? Why?  
• What are some factors that you think could limit long-term use of mSaada by 

Community Health Volunteers? How? Why?  
• What are some factors that you think could help or improve wider use of 

mSaada? How? Why?  
• What are some factors that you think could increase or support initial use of 

mSaada by Community Health Volunteers? How? Why?  
• What are some factors that you think could increase or support long-term use 

of mSaada by Community Health Volunteers? How? Why? 
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