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ABSTRACT 

In Sub-Saharan Africa (SAA) prostate cancer mortality is projected to double by the year 2040. 

Prostate cancer is the 4th  cause of death after breast, cervical, and oesophageal cancer 

respectively with an estimated incidence of 3,412 (8.1%) and a mortality of 1,780 (6.6%) in 

Kenya. Despite cancer data being a fundamental component of a functional and objective 

cancer control approach, cancer registration and surveillance in Kenya currently cover an 

estimated 10% of the population. Most of the developing countries are grappling with 

insufficient or lack of government resources allocated to strengthen cancer registration. This 

poses a major impediment to cancer management and control due to the lack of reliable timely 

data for decision making. The study was conducted in Embu County, which does not form part 

of the areas covered by the three population-based cancer registries in Kenya. Hence ideal for 

illustration of innovative approaches to bridge the population-based prostate cancer data gaps. 

The research thesis aim was to demonstrate the use of a mHealth digital platform prototype in 

the collection of primary data for prostate cancer control and surveillance. Specifically, the 

study wanted to determine the data set required for cancer surveillance and decision-making, 

assess challenges faced in accessing prostate cancer data, and illustrate the use of the mHealth 

digital platform in real-time primary data collection. The study adopted a descriptive cross-

sectional study design, utilizing a design science research (DSR) strategy. The target 

population was healthcare workers, including community health volunteers in Embu County 

due to their role in data collection and management. The purposive sampling technique was 

used to identify participants in different phases of the study, a total of (71) respondents for the 

inspiration Phase, (15) respondents for the ideation phase, and critical case sampling was used 

to identify (34) community health volunteers (CHVs) from different community health units. 

Surveys with structured questionnaires were used in data collection, with a response rate of 

80.3%. The data collected from this research was subjected to quantitative-descriptive analysis. 

The questionnaire findings guided the requirement definition, design, and development of the 

prototype which was tested by the end users. The research established that the existing 

integrated disease surveillance and response system majorly covers communicable diseases. A 

gap was also identified in prostate primary data collection from the community. The study 

found that community reporting was mainly paper-based. Generally, cancer registration is at a 

rudimental stage majorly focusing on hospital-based data. The adaptability and scalability of 

the mHealth digital platform in a resource-constrained setup, in addition to real-time access to 

data was demonstrated through tests and implementation of the prototype application in the 

community. Finally, the research recommends the expansion of the existing disease 

surveillance system to include cancer surveillance. 
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CHAPTER ONE 

1.0 Introduction 

The chapter gives the context of the research, the description of the problem, the purpose of 

the research, the objectives of the research, the research questions, the justification and 

significance of the study, limitations, delimitations, and assumptions of the study. 

1.1 Background of the Study 

According to global cancer statistics 2020 estimates, the burden of cancer continues to rise, 

with an estimated incidence of 19.3 million and a mortality of almost 10 million from cancer 

in 2020. Moreover, a global projection of about 47% rise from 2020 to 28.4 million cases is 

expected in 2040. World health organization 2019 estimates, rank cancer as the leading or 

second in 61.2% of 183 countries and third or fourth in an additional 23 countries. Generally, 

cancer is becoming a major health concern worldwide with the rapid growth in the burden of 

cancer occurrence and mortality, the trend has been attributed to the epidemiological transition 

of the populace in addition to changes in frequency and spread of cancer risk factors, a bulk of 

which are closely linked to socioeconomic development (World Health Organization. 

[WHO]& Global Health Estimates 2020). Global cancer statistics 2020 places cancer of the 

prostate as the second most predominant and fifth in mortality rate with an estimated incidence 

of 1.4 million and 375,000 mortality.  

Hamdi et al. (2021) contend that cancer is posing a major health concern in Africa which calls 

for an effective strategy to improve access and affordability of cancer care. In Africa, the 

dedication and resources directed toward fighting cancer are unmatched, with cancer mortality 

rates exceeding that of HIV, TB, and Malaria combined.  Predominantly more emphasis has 

been on infectious diseases due to long historical trends and donor focus with incomparable 

resources directed towards non-communicable diseases such as cancer. Cancer has been linked 

to genetic predisposition that combined with other risk factors determines a person's 
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susceptibility. Among the risk factors associated with cancer include changes in lifestyles 

leading to increased cancer risks and exposures to cancer-causing agents due to increased 

urbanization (Rebbeck. 2020).   

Prostate cancer mortality has been on an upward trajectory in Africa which has been majorly 

attributed to delay in diagnosis. At the early stages prostate cancer does not present with 

noticeable signs and symptoms, this has largely been cited as the cause of late diagnosis and 

poor prognosis (Cassell., 2019). Reportedly, in many countries in sub-Saharan Africa prostate 

cancer is the most common cancer among the male. Also, cancer registration challenges remain 

a major impediment to access to reliable data with only 6% of the region currently covered by 

plausible accurate death registries and population-based cancer registries found in only four 

countries.( Bosland et al., 2023). Globally during the last ten years a decline and in some areas 

a stable trend of prostate incidence rates has been reported. However, this phenomenon has 

been prominent in high-income countries and has been associated with reviews in the direction 

concerning the use of prostate-specific antigen (PSA) screening of men without symptoms and 

resultant reduced use (Seraphin et al., 2021). According to the Global Cancer Observatory 

report (GLOBOCAN, 2020), prostate cancer is the 4th cause of death after cervical, breast, and 

esophageal cancer respectively with an estimated incidence of 3,412 (21.9%) and a mortality 

of 1,780 in Kenya. Ministry of health 2017 estimates about 80% of prostate cancer patients 

were diagnosed with advanced disease and more aggressive tumors leading to poor clinical 

outcomes because of limited options to improve the survival of the patients. 

Mobile technology use in the medical field is continually expanding with significant 

contributions in improving access to evidence-based information to support decision-making 

and reduce errors, improving management of data and access, and facilitating timely 

communication and coordination among healthcare professionals (Hitti et al., 2021). Studies 

on health digital platforms deployed across the cancer care continuum, ranging from creating 

awareness, cancer screening, capturing information, monitoring compliance and management 
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progress, follow-ups, and knowledge sharing among professionals with a resultant 

improvement on the outcomes. Technological innovations such as health have been cited as 

viable solutions to addressing challenges experienced in the provision of cancer care in low-

resource settings (Salmani et al., 2020a).  

The use of technologies in the health sector has revolutionized the conventional healthcare 

system. The opportunities presented by mHealth include access to real-time data even from 

remote areas, improved data quality, health data management and medical information sharing, 

targeted health education, and informed decision-making. Regions experiencing resource 

constraints need innovative ways to improve access to modern healthcare services. The use of 

mobile applications in cancer screening has been proven to be a cost-effective and convenient 

strategy that is gaining recognition among the stakeholders and its prospects to improve the 

quality of care. Furthermore, mobile health applications have been shown to enhance ongoing 

health monitoring of both populations and individuals. (Quercia et al., 2018) 

The importance of electronic health records as an integral part of an effective health care system 

has been widely acknowledged in its contribution to positive health outcomes. Electronic health 

records play a major role in reducing medical errors, improving coordination and efficiency in 

service provision, ensuring safety standards and quality is maintained, and overall reducing 

healthcare-related costs ( Odenkule et al., 2017).  In Kenya, the utilization of ICT in healthcare 

delivery at the lowest level is very low with the process of documenting largely being paper-

based which is not only cumbersome but also prone to data quality issues (Bakibinga, 2020).  

Surveillance is essential for policy and planning of health services. Remote areas with poor 

infrastructure can pose a major challenge to data collection, making it expensive. Mobile 

technology has made health reporting and surveillance substantially more plausible.  There has 

been an exponential growth of digital solutions such as mUzima which is robust enough to 

make it possible to be adopted in resource-challenged settings and effective interoperability 
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(Were et al., 2021). The ministry of health in recognition of the important role played by mobile 

applications in the provision of care, embarked on the development of the Kenya mHealth 

standards and guidelines in April 2017 to provide a regulatory framework to support the 

coordination and implementation of versatile mHealth solution (Ministry of Health,[MoH] 

2017a).  

1.2 Statement of the Problem. 

Prostate cancer was estimated to have an incidence of 1.4 million and 375,000 deaths 

worldwide making it the second most frequent cancer and fifth leading cause of cancer 

mortality among men in 2020. Notably, prostate cancer ranks top as the cause of cancer death 

among men in 48 countries, including many in sub-Saharan Africa. Paradoxically little is 

documented about its etiology, with known risk factors limited to age, family history, certain 

genetic mutations, and conditions such as lynch syndrome. Few lifestyle and environmental 

factors have been identified (Sung et al., 2021).  

A working program for cancer control is needed to avert the upward trends of cancer burden 

in SSA. Arguably, reliable, and timely population-based data on occurrence, treatment, 

survival rate, and outcome are crucial for a rational cancer control program. (Omonisi et al, 

2020a). Globocan (2020) statistics Kenya cancer data estimates were based on data from 

Eldoret and Nairobi cancer registries, thus the data reported does not represent the correct 

cancer situation in the country posing a challenge in planning and resource mobilization. The 

International Agency for Research on Cancer (IARC) underscores the importance of 

population-based cancer registries (PBCRs) are a unique source of information for research 

and monitoring public health programs (Bray et al., 2021).  

To improve access to data and cancer surveillance in Kenya, the establishment of county-level 

registries is necessary to compliment the national registries. This will be critical in responding 

to the existing data gap on cancer incidence and mortality in Kenya (Makau et al., 2020). 
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Currently in Kenya cancer registration and surveillance covers an estimated 10% of the 

population which has been sub-optimal with three established and functional population-based 

cancer registries (WHO et al.,2016 a). The situation warrants a mHealth digital platform to 

facilitate primary data collection to inform sound cancer control programming in Kenya. 

Previous studies indicate that mHealth can facilitate timely data collection, manipulation, and 

sharing (Salmani et al., 2020). 

1.3 Purpose of the Study 

The purpose of the study was to demonstrate the use of the mHealth digital platform in primary 

data collection for prostate cancer monitoring and surveillance. 

1.4 Broad objective of the research 

To illustrate the use of a mHealth digital platform for primary data collection for prostate cancer 

monitoring and surveillance in Embu County. 

1.4 Specific objectives 

i. To identify challenges faced by disease surveillance officers in accessing prostate cancer 

data. 

ii. To determine the data set required for prostate cancer surveillance and decision-making. 

iii. To develop a prototype mHealth digital platform for primary data collection for effective 

monitoring and surveillance of prostate cancer. 

iv. To demonstrate the use of the mHealth digital platform to improve real-time access to 

primary data for prostate cancer monitoring and surveillance. 

1.5 Research Questions 

i. What are the challenges experienced by disease surveillance officers in accessing 

prostate cancer data? 

ii. What is the data set required for prostate cancer surveillance and decision-making? 
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iii. How to develop a prototype mHealth digital platform for primary data collection for 

monitoring and surveillance of prostate cancer? 

iv. How mHealth digital platform can improve real-time access to primary data for prostate 

cancer monitoring and surveillance? 

1.6 Justification 

According to the WHO and Non-Communicable Diseases (NCD, 2018), country profile 

Kenya's cancer mortality rate is ranked first among the NCDs at 10%, and second after 

infectious, maternal, and nutritional conditions which are at 63%. Cancer registration and 

surveillance is vital in generating data necessary for targeted cancer control interventions; 

however, this has been suboptimal in Kenya with the country largely depending on 

GLOBOCAN estimates to inform policy framework and planning (Bakibinga, 2020). 

The study demonstrated the use of the mHealth digital platform to bridge the gap in the access 

to real-time primary data required to run up-to-date population-based cancer registries, a 

prerequisite for a rational cancer control program.  

1.7 Significance of the study 

The partnership between WHO and ITU is an effort towards realizing universal access and 

quality healthcare for all. WHO notes that, closely linked to sustainable development goal 3, 

digital solutions present a great opportunity for countries to expand health coverage, even in 

remote areas, by 2030. Among the key areas of focus is to assist low-income countries to adopt 

proven solutions, and accelerate scaling and evaluation of digital health interventions, 

especially on mHealth for noncommunicable diseases (WHO&International 

Telecommunication Union [ITU], 2018).  

The findings from the research are useful in cancer programming and interventions in 

suggesting conceivable mHealth solutions that can facilitate timely primary data collection for 

cancer monitoring and surveillance. This study also was essential in illustrating timely access 
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to quality cancer data by the policy makers for decision-making and scientists for research 

purposes and a premise for designing, implementing, and evaluating cancer prevention and 

control measures effectiveness. 

1.8 Limitations of the study 

This study faced the following limitations.  

• The study utilized questionnaires only to collect data due to the geographical location 

of the participants, however, including interviews could have generated more data.  

• The design science research strategy is iterative, which required continued engagement 

with participants that proved difficult due to competing tasks. 

1.9 Delimitation of the study 

• The study aimed to contribute to design knowledge and illustrate using a mHealth 

digital platform prototype the collection of prostate cancer primary data from the 

community. 

• The study only covered the design, development, and implementation of the mHealth 

digital platform prototype to demonstrate the collection of prostate cancer primary data 

from the community. 

1.0 Assumptions of the study 

• The participants answered all the questions honestly. 

• There was reliability and validity of the measuring instruments. 

1.11 Operational terms. 

• Cancer – Cancer refers to the uncontrolled growth of body cells and possible spread to 

other body parts.  

• Prostate cancer – Uncontrolled growth of body cells in the prostate gland located in 

the male reproductive system. 
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• mHealth – the use of mobile technologies in the delivery of healthcare services at 

different levels. 

• Incidence – the number of newly diagnosed cases of a disease. 

• Mortality – number of deaths caused by health events under investigation. 

• Aetiology – the cause or origin of a disease. 

• Tumor – An abnormal mass or lump of tissue, which can be cancerous (malignant) or 

noncancerous (benign). 

• Surveillance – the continuous, systematic collection, analysis, interpretation, and 

timely dissemination of health data for actioning. 

• Design science research- the approach seeks to create an innovative solution to a real 

problem by analyzing any existing solution to improve it, creating a new logic, and 

expanding design knowledge, which constitutes problem, solution, and evaluation. 

• Inspiration phase – the first step in the design process that entails learning directly 

from the people experiencing the challenge or the targeted users of the solution. 

• Ideation phase- the next step after inspiration involves making sense of the insights 

gathered in the first step, evaluating different design logic, and developing the prototype 

of the proposed solution. 

• Implementation phase –  the last step which actualizes and brings the solution to life, 

linking the solution to the problem. 

• Critical case sampling- a type of purposive sampling technique used when a very small 

case can be used to explain other similar cases. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This section explores the existing scholarly works related to the management of cancer in 

LMICs, the use of mobile technologies in the health sector, and applications used in cancer 

management, cancer registries, cancer control, and surveillance practices. The findings of the 

previous study on the benefits of mHealth digital platforms on cancer management and control 

and the unexploited opportunities. A combination of methods was adopted for the literature 

search which included peer-reviewed journals, electronic search of databases, tracking 

citations, reference chasing, and personal knowledge. 

2.2 Cancer care in low- and middle-income countries. 

Sub-Saharan Africa is facing unprecedented health challenges with ever increasing cancer 

burden, with projections pointing to worse times ahead in the absence of deliberate and 

concerted efforts to avert the trend. The International Agency for Research on Cancer in 2018 

predicted a more than double mortality increase between 2018 and 2040 in Africa, that is 

693,487 to 1429,812  (Ferlay et al., 2018). In comparison to other WHO countries, the cancer 

situation in Africa is serious and requires a context-sensitive approach. High-income countries 

substantially have a high cancer incidence rate, however, the cancer mortality rate in sub-

Saharan countries is close to that of developed countries at (87.1 per 10000) and (98.7 per 

100000) respectively (Bray et al., 2022).  

The need for countries in Africa to invest in healthcare improvement was exposed by covid-19 

pandemic. Morbidity and mortality in Sub-Saharan Africa have majorly been attributed to 

infectious diseases, maternal, and nutritional diseases. However, through concerted efforts 

from different stakeholders, there has been a gradual shift in disease burden from 

communicable to non-communicable such as cancer ( Ngwa et al., 2022). Kenya just like other 
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SSA countries experiences a multifaceted challenge in cancer care. These include poor health 

education and health-seeking behaviors that contribute to the delay in diagnosis, the prohibitive 

cost of care which has impoverished many families, and access to the services with an official 

medical database showing a ratio of oncologists to patients at 1:540000 and about five 

comprehensive cancer centers in the country with nearly all of them in Nairobi (Abdihamid, 

2022).  

According to the KEMRI regional cancer registry, approximately 80% of reported cancer cases 

are diagnosed at advanced stages, when the chance for a curative treatment is not feasible. This 

is largely due to limited knowledge about cancer manifestation, inaccessibility or low uptake 

of screening services, scarce diagnostic centers, and lack of an elaborate and functional referral 

system. The report also highlights the shortage of cancer specialists in the country with the few 

available clustered within Nairobi, causing long waiting times and poor prognosis. 

2.2.1 Prostate cancer incidence and mortality status. 

Global statistics show that prostate cancer incidence was more than 1.4 million and 375,304 

deaths making it the second most commonly diagnosed cancer and the fifth leading cause of 

cancer death among men in 2020. Since 1990’s Prostate-specific antigen (PSA) based 

screening has been in use in a number of high-income countries and only a few have recorded 

a decline in the number of deaths. Prostate Cancer screening has remained a controversial 

issue due to the documented risk of over diagnosis and harm associated with biopsy and 

treatment (Wang et al., 2022).  
In Sub-Saharan Africa (SAA) Prostate cancer-related deaths are estimated to almost double 

by the year 2040. This trend partly has been associated with low screening and barriers in 

treatment accessibility, unhealthy lifestyles linked to economic development and socio-

demographic changes, and increased live expectancy. In some of the developed countries, 

there is still no consensus on the merit of using prostate-specific antigen (PSA) for screening. 

Due to inadequate registration of cancer in Sub-Saharan Africa and other developing, the 
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benefits of screening in SSA and other low-resource areas remain unclear (Makau et al., 

2022) 

Previous studies conducted in Kenya have highlighted delays in the presentation of prostate 

cancer patients in health facilities with advanced disease, a demonstration of low uptake of 

screening which has been attributed to low knowledge, lack of awareness, myths, and 

misconceptions. Early detection and treatment initiation before spreading to other body parts, 

has been recommended as an important strategy to reduce mortality since prostate cancer 

mostly does not present with a clearly defined symptom at early stages. Progress in prostate 

cancer management calls for prioritization of screen and early detection to improve 

prognosis. Health policy in Kenya recommended prostate cancer screening for men aged 40 

years to 69 years. To increase the uptake of prostate cancer screening the current approach 

needs to be relooked and innovative ways incorporated to improve the outcomes ( Humphrey 

& Isaac, 2023). 

2.3 Health information technology 

The emergence of electronic health records as a component of health information technology 

has improved population health management by ensuring quality and efficiency in healthcare. 

However, for these benefits to be realized it requires an organized implementation plan and 

proper capacity building. The importance of electronic health records in improving access to 

health data, sharing of medical information, chronic conditions management, supporting 

surveys and surveillance is well documented ( Kruse et al., 2018). Government incentive 

schemes have played a key role in the adoption of electronic health records in developed 

countries. Through the support of partners linked to specified programs, a similar trend has 

been observed in developing countries despite the challenges of poor resourcing, capacity gaps 

among personnel, insufficient data collection systems, and stimulus towards health information 

improvement. In some programs such as HIV and tuberculosis (TB) digitization has been 
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implemented successfully improving patient management by tracking personalized data on 

compliance, follow-ups, and commodity management. However, some challenges in 

interoperability with other systems and data utilization by some service providers were 

identified (Muinga et al.,2018).  

Healthcare systems in many low-and middle-income countries (LMICs) are still characterized 

by paper-based health records with compromised quality and efficiency in data organization 

and storage. An electronic health record is robust allowing for customization of the platform 

based on the data needs, features that make it possible for remote access by multiple users 

simultaneously, data manipulation options, and security features to control access and ensure 

data protection. (Sanna, 2015). Health system digitization in Kenya is on rapid growth 

replacing the paper-based system. There has been a notable success with the adoption and 

implementation of various digital initiatives such as DHIS2 which is a centralized, and open-

source system used in specific health programs. Similar trends are evident in some subcounty, 

county referral, and national referral hospitals. However, there is a challenge of interoperability 

and integration among systems in different departments affecting data exchange and inadequate 

infrastructure (Muinga et al., 2020).  

2.4 Cancer registry and surveillance global perspective 

The WHO through a global action plan for the prevention and control of NCDs 2013-2020, 

championed for vital registration system reinforcement and cancer registries, integration of 

cancer surveillance into national health systems, designed a programmed risk factor 

surveillance tool, and the enhancement of technical expertise and institutional surveillance 

performance. The WHO underscores the importance of registry provision of quality 

epidemiologic data, which is essential in describing and monitoring the risk of cancer and 

conducting research. Particularly, the registries play a critical role in the calculation of national 

estimates of incidence, prevalence, and mortality and predict trends or mapping of cancers. In 

addition, survival rate trends are instrumental in assessing the contribution of clinical research 
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in improving therapeutic outcomes. Lastly, the analysis of the information at an individualized 

level can help in the identification of the role of risk factors.     

The dynamics of health and epidemiological characteristics of populations determine the 

strategy used in disease surveillance, even though all such systems have some similarities in 

the key processes including data collection, analysis, and dissemination. Characterization of 

NCD control including cancer nationally is a daunting task for many LMICs, where public 

health surveillance efforts are inclined towards prioritization of communicable diseases and 

outbreaks with little attention given to chronic conditions. Moreover, the emerging focus on 

surveillance of chronic diseases has drawn attention to risk factor surveillance as opposed to 

the usual disease occurrence, thus highlighting the role of population-based cancer registries 

(PBCRs) within NCD surveillance (Piñeros et al., 2017). 

Population-based registries play a fundamental role in the approximation of the population at 

risk of developing cancer, the determination of geographical distribution, and the impact of 

intervention strategies. This information is also critical in estimating resources such as 

personnel, services, and the supporting framework required to combat cancer (Piñeros et al., 

2021). In the fulfillment of the international obligation of cancer incidence reporting by type, 

many national governments have misinterpreted the communicable disease surveillance 

approach as equivalent to the principle of PBCRs. Weisner (2018) further points out that, 

without following the required methodological requirements of PBCRs, such a strategy has 

provided incorrect estimates of cancer incidence burden and misleading cancer-control 

priorities. 

Despite the evidence from various studies pointing towards the health threat posed by cancer, 

in many African countries, the burden of cancer remains unknown due to lack data gaps either 

lack of data or under reporting data. The paucity of reliable cancer data in several countries has 

resulted in reliance on modeled data for decision-making and informing policies. To run an 
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effective cancer control and management program both community and facilities require data. 

(Ayandipo et al., 2020). 

2.5 Cancer registry and surveillance in Sub-Saharan Africa 

According to the WHO Africa regional office, in sub-Saharan Africa, about half of the 

countries (25)  have population-based registries, from which national cancer statistics estimates 

can be derived. Cancer profile estimates for approximately (21) countries are based on the 

available data from the neighboring countries or the use of simulation models. Omonisi et al. 

(2020) argue that undeniably a functional cancer registry forms an integral element of a logical 

cancer control strategy, however, most low-and-middle-income countries are struggling with 

limited or lack of resources set aside for cancer registries. This is largely due to the several 

challenges facing the health system in SSA countries and partly because the impact of cancer 

registries in the prevention of cancer is long term hence not attractive for those looking for 

immediate gains.  

WHO, (2017), cancer resolution reinforced the need for sub-Saharan countries to have a 

strategic cancer control plan to address the rising cancer burden. The resolution further notes 

that an objective cancer control strategy must be premised upon up-to-date, quality population 

data on incidences, prevalence, therapy response, and sequela from within the region it serves, 

such data can be obtained from PBCRs.  

Population-based cancer registration has been considered as the ideal source of information on 

cancer in a population, critical for identification of the possible causes and in assessing the 

impact of cancer control interventions (Bray et al., 2021). Population-based cancer registries 

collect information from different sources on all types of cancer occurring in a defined 

geographical population. The other two important cancer registries are hospital-based 

(HBCRs) which collates data on cancer cases diagnosed and/or treated in a particular facility 

or facility, and pathology-based cancer registries focused on cancer cases diagnosed in 

pathology laboratories. These two registries are important in the assessment of services given, 
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however, they cannot be used to determine regional or national cancer burden, as the data 

represent patient-given services in a facility or confirmed biopsy which is majorly determined 

by the level of facility and availability of expertise (Bray et al., 2014).  Cancer registration and 

surveillance coverage in Kenya just like other countries in SSA has been inadequate, with three 

functional cancer registries and an estimated coverage of 10% of the population (WHO et al., 

2016b). The ministry of health notes that,  

Efforts to establish new cancer registries have been ongoing, however, these efforts 

have been hindered by a lack of institutionalization and funding. There is a need to 

address inadequacies concerning human resources, equipment, and operational costs, 

as well as enforcing regulation of professional requirements for documenting and 

reporting cancer diagnoses. There is also a need to enhance efforts to support and 

coordinate county, national, and international cancer registration, and surveillance, and 

cultivate public-private partnerships (National Cancer Control Strategy 2017 – 2022 

Nairobi, June 2017, p.24).  

Multiple factors have been identified as a hindrance to cancer control in Kenya, among them 

constraints on cancer care infrastructure, availability and distribution of specialized healthcare 

services, delay in seeking care, and limited knowledge of cancer among health care providers 

and the general population. Additionally, cancer services financing challenges, limited studies, 

and insufficient cancer data to guide policy formulation and clustering of services in urban 

areas (Makau et al., 2018). 

2.6 Background of Mobile Health (mHealth). 

The WHO Global Observatory for eHealth defined mHealth as “ medical and public health 

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

personal digital assistants (PDAs), and other wireless’’(Bradway et al.,2017). The International 

Telecommunication Union (ITU) in 2018, estimated mobile network coverage to be at 95% 

and mobile cellular subscriptions to over 7 billion of the global population. Mobile phones 
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present an efficient and reliable option to connect almost everyone, including even the most 

disadvantaged people in remote areas, making it possible for them to equally benefit from 

mHealth services. As one of the few delivery approaches that is less demanding in terms of 

prohibitive investment in new infrastructure, mHealth has the potential to significantly 

transform healthcare services delivery. This presents a great opportunity that can be exploited 

to improve cancer services to overcome systemic structural barriers and resource limitations. 

The third Global Survey on eHealth (WHO,2016) findings underscore the importance of 

mHealth as a key enabler towards achieving universal health coverage through its capabilities 

to avail services in hard-to-reach areas usually underserved, and a platform for health data 

exchange. The report also notes that mHealth has a unique advantage in bridging the gap in the 

provision of care in a resource-challenged setup since it doesn’t require a lot of infrastructural 

investment to operate. Also, the fact that implementing a mHealth solution is cheaper in 

comparison to in-person services. According to Dabo and Ogoncho (2017), the emerging 

technological innovations in eHealth and particularly mobile health have been cited as a major 

pillar of the transformation agenda of the health sector by providing new alternatives and robust 

platforms for supporting healthcare service delivery in cost-effective, scalable, and sustainable 

ways, particularly in resource-limited settings. 

The growing mobile phone penetration rate has made it possible to improve timely data 

collection from various sources, seamless transmission, and analysis of the data courtesy of 

mobile-based innovations. Therefore, mobile health innovations present a great opportunity 

that can be tapped into to improve health outcomes. Many mHealth interventions have been 

implemented focusing on health education and behavior change, health data collection and 

management, different level health registries, and electronic health records, along with, health 

provider training and education. Mobile health interventions' impact on improving clinical 

outcomes, treatment, care compliance, and health behavior changes among other areas in the 

health sector has been documented (Marcolino et al., 2018).  
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2.7 Mobile Health (mHealth) application use in cancer care 

The WHO 2017 cancer resolution highlights key areas of focus, among them health promotion 

strategies, risk factor reduction, and improving access to the continuum of cancer care services. 

Salmani (2020) notes the important role of mHealth in improving access to quality and real-

time data while maintaining the privacy and security of data. The use of technology has 

facilitated health records exchange and access to experts’ services through telemedicine. 

However, the studies emphasize the importance of ensuring ethical legal considerations in data 

management. Along with the studies done previously, notably the use of mHealth digital 

platforms to improve cancer screening and related knowledge sharing, schedule reminders, 

monitoring the progress, and supporting service delivery.  

Global health bodies recommend prioritization of cancer screening as a prerequisite for a 

responsive cancer care approach. Many countries have heeded the call and despite the success 

recorded population-based cancer screen services and preventive care favour urban settings in 

comparison to rural and resource constraints areas which are often characterized by access 

barriers. In countries where screening and preventive care has received as much attention as 

treatment, early detection and cancer survival rate has drastically improved. Mobile health 

innovations play a critical role in cancer patients' involvement in their care, given the increased 

connectivity mHealth solutions present real-time customized care support by facilitating 

communication with the healthcare providers and linkage to support groups. (Salmani et al., 

2020).  

The rapid growth of the cancer burden in Sub–Saharan Africa, with the existing weak and 

poorly funded health system requires an innovative approach to deal with the growing cancer 

problem. An estimated 80% of cancer cases in SSA are detected late which impacts the 

outcome, this is largely attributed to lack of awareness and poor access to healthcare services. 

Hence, palliative care needs are unmatched despite being a fundamental essential service in 

cancer management. The use of digital technology harnessing wide coverage of mobile use has 
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been demonstrated as a viable alternative to link health professionals with patients and 

caregivers (Nkhoma et al., 2021). The findings from a study on Smartphone apps for cancer 

highlight the use of apps in tracking appointments, medications, treatment progress, and side 

effects.  Further, the findings point out that apps focused solely on creating awareness about 

cancer are not adequate in prevention. However, the effectiveness can be improved by 

integrating features aligned with lifestyle skills and the social support required for the 

maintenance of healthy behaviors. The study also identified features to support the sharing of 

medical records as a critical area not fully explored. (Charbonneau et al., 2020).  

Cancer screening has been demonstrated as an effective way of increasing the opportunity for 

early detection and treatment and eventually survival. In many developed countries, cancer 

screening among the population has been promoted and accessibility improved targeting 

common cancers such cancer of breast, cervical, prostate, and colorectal cancer with a resultant 

reduced mortality. However, the situation is different in most developing countries cancer 

screening is low, partly due to challenges in availability and low uptake among the population 

even when the services are available leading to late diagnosis, treatment, and outcome 

(Schliemann et al., 2022).   

The use of a mobile health app to support HPV screening using community health workers in 

western Kenya was appraised for its ease of use and usefulness in capturing data, offering 

health education, and tracking clients. The efforts aimed at reducing cervical cancer-related 

morbidity and mortality by promoting screening and HPV vaccination using cost-effective and 

culturally acceptable approaches. However, the study highlights the importance of 

contextualizing the application by acting on the user feedback is critical to improving user 

experience and sustainability (Stocks et al., 2022).    
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2.8 Theoretical framework    

2.8.1 Health Believe Model  

The Health Believe Model (HBM) was used to conceptualize the study because majorly the 

mHealth digital platform focused on collecting population-based health indicators on lifestyle, 

health-seeking behavior, incidence, prevalence, survival rate, and mortality to facilitate 

effective prostate cancer monitoring and surveillance. The epidemiological transition 

witnessed partly has been linked to the increase in lifestyle-related health problems which calls 

for a shift from curative care to interventions oriented towards the prevention and promotion 

of health behavior (Orji et al., 2012). The model posits that an individual’s course of action is 

influenced by the perception of the benefits and barriers related to health behavior. The health 

belief model is based on six constructs: perceived susceptibility (subjective perception of the 

vulnerability of acquiring the health condition; perceived severity (perceived seriousness of 

contracting a disease and the consequence); perceived benefits (perception of the effectiveness 

of undertaking specific recommended behaviors to reduce the threat of developing a certain 

illness); perceived barriers (perception on impediments adopt a recommended health practices 

which involve analysis on effectiveness and related inconveniences); cue to action ( presence 

of factors that stimulates decision making towards embracing a recommended practice) and 

self-efficacy (confidence in one’s ability to execute successfully the new health behavior). 

(Wayne, 2022). The mHealth digital platform solution goal was to improve prostate cancer 

data collection and real-time access to population-based data which overtime could be used to 

demonstrate or identify patterns and trends among the eligible clients monitored. These 

findings are critical in the characterization of individuals and population health status based on 

the indicators present, the implication on their health, the actions that an individual can take, 

and the control one has over the prevailing situation.  
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2.8.2 Diffusion of Innovation Theory  

The diffusion of innovation (DOI)Theory explains the process that people go through in 

response to learning about a new idea or product in a social context. In a social setting, the 

introduction and adoption of a new idea, solution, or product necessitate adjustments and the 

response varies with some people quickly embracing the innovation and others taking time. 

Innovations in the health sector have impacted the delivery of services and interventions 

disproportionately because well-off communities are more exposed and in an advantageous 

position to adopt an innovation earlier in comparison to poor communities. This 

understanding guides the deliberate choice of employing diffusion principles in a way that 

stimulates the spread of innovation in a low-income setting. (Dearing & Cox, 2018)). 

Exposure to an innovation that a person considers might have an impact on them or how they 

go about their routine activities, the response is to seek more information about the 

innovation and depending on the perceived importance in addressing their interests, ease of 

use, the costs, and risks just to name a few determine the uptake and spread. (Aral & Walker, 

2012). The study was a problem-solving paradigm providing an innovative solution, human 

human-centred design was employed which is premised on the involvement of the targeted 

users in understanding the problem from their perspective, co-designing with the targeted 

users, user testing the product, and giving feedback to help improve the user experience. The 

approach seeks to incorporate users' requirements to ensure the product is responsive to their 

needs and to improve the acceptability of the product. A closely related concept is designing 

for diffusion which entails including other steps during the initiation of an innovation process 

to increase its chances of being recognized, perceived positively, tested, adopted, and 

implemented thus, becoming as solution. Understanding the diffusion barriers for the spread 

of innovation and addressing them is important as a stimulation process. (Dearing et al., 

2010). 
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2.7 Conceptual framework. 
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CHAPTER THREE 

RESEARCH METHODOLOGY 

3.0 Introduction 

This section covers the research design, the target population, the sampling technique, research 

instruments, the method of data collection, methods of data analysis, findings presentation, and 

ethical considerations. 

3.1 Research design 

A research study design is a framework that integrates different components of the study 

logically to effectively address a specified research problem (Ranganathan et al., 2018). This 

study was a descriptive cross-sectional quantitative study, utilizing a design science research 

(DSR) strategy. The approach is considered appropriate since design science research seeks to 

create an innovative solution to a real problem by analyzing any existing solution to improve 

it, creating a new logic, and expanding design knowledge, which constitutes problem, solution, 

and evaluation (vom Brocke et al., 2020). The DSR framework focuses on an environment 

where the problem or phenomena of interest exists to analyze it contextually and understand 

stakeholders' perceived needs and culture. The information gathered is translated into an 

innovative solution to the problem. The study was guided by Brown and Wyatt’s three phases 

that is, the stakeholders' needs and problems influencing the search for a solution (inspiration); 

data analyzes and transformation into insights that guide solution design, development, and 

testing (ideation); and lastly user testing, a path that links the product and problem 

(implementation) (Petersen & Hempler, 2017). It is fundamentally a problem-solving 

paradigm. 

3.2 Study Area.  

Embu County occupies an area of 2,821 km2, with a population of 608,599 persons of which 

304,208 are males, 304,367 females, and 24 are intersex. (Kenya National Bureau of 
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Statistics [KNBS], 2010). It borders Kitui County to the east, Kirinyaga County to the West, 

Machakos County to the South, and Tharaka Nithi County to the North. The county 

comprises of (4) Sub-counties namely, Manyatta, Runyenjes, Mbeere North, and Mbeere 

south. The county health infrastructure consists of (93) county public health facilities, (52) 

private facilities, and (26) faith-based organizations. Agriculture is the backbone and 

livelihood of the people of Embu County. The upper part of Embu County relies mainly on 

cash crops such as coffee and tea while the lower part mainly produces cash crops such as 

miraa(khat) and food crops. (Embu CIDP, 2019). 

3.2 Target Population. 

The target population refers to the specific group relevant to a particular study. According to 

Mugenda and Mugenda (2003), the target population is a total collection of people, institutions, 

things, or cases who share common characteristics, and the researcher wishes to generalize the 

results of the research. The research targeted healthcare workers, including community health 

volunteers of Embu County who are involved in community health data collection and 

management at different levels. The population was ideal based on their mandate and 

experience in community data collection, reporting processes, and use of data at different levels 

for decision-making. Their involvement in the study was determined by the three phases based 

on their level of interaction and knowledge of the data management process. 

3.2.1 Inclusion criteria. 

Phase 1: Inspiration. 

The study participants included the current officers working in Embu County whose role 

involves supporting primary health data collection from the community, community health 

assistants (CHAs). 
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Community health data managers both at the County and Sub-county level who were willing 

to take part in the study were employees of  Embu County, specifically the officers included 

community health focal persons, disease surveillance, health records, and information officers. 

Phase 2: Ideation. 

Community data managers at County and Sub-county levels whose role involves the use of the 

data generated from the community for decision-making, community health focal person, 

disease surveillance, health records, and information officer. Their level of interaction with 

data at the point of aggregation, verification, and utilization of data for decision-making, made 

the team appropriate to share detailed insights. 

Phase 3: Implementation. 

Community data managers both at county and sub-county, community health focal person, 

disease surveillance, health records, and information officers as administrators.  

Community health assistants supervising community units with access to a smartphone. 

Community health volunteers (CHVs) one per community health represented by a community 

health assistant (CHA) taking part in the study. The CHVs were involved in the last phase of 

testing the digital platform in the field. 

3.2.2 Exclusion Criteria. 

Phase 1: Inspiration. 

The study did not include officers who did not have prior experience in supporting community 

data collection or management and officers who were not willing to take part in the study. 

Phase 2: Ideation. 

The phase did not include officers supervising community units and community health 

volunteers. 
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Phase 3: Implementation. 

The community health assistants without functional smartphones and those who were not 

supervising community health volunteers were not included. 

3.3 Sampling Procedure 

Sampling is a process or technique of selecting a sub-sect of the population of interest, to 

participate in the study. In most undertakings, it is not feasible for the entire population to 

participate in the study, so a smaller group is actively involved during the study and relied upon 

to represent the population from which the sample was taken (Turner, 2020). The study used 

total population, purposive sampling for the inspiration phase and ideation phase, and then 

critical case sampling for the implementation Phase. This type of sampling technique focuses 

on identifying individuals considered knowledgeable about or have experience with the topic 

of interest, who are in the best position to answer the research questions, in addition to 

willingness to participate. According to the Embu County department of health at the county 

level, we have one disease surveillance coordinator, community health services focal person, 

health records, and information officer. The same cadres are represented at the Sub-county 

level and a total of (56) community health assistants.  

Total population purpose sampling was applied to identify the total target population (71) as 

respondents for the inspiration Phase which involved questionnaire administration; a total of 

(15) respondents for the ideation phase which focused on a deep dive discussion of the findings 

and further refining the needs, constituting of county health management team representative 

and sub-county health management team representative who were part the (71) respondents in 

phase one. Critical case sampling was used for the implementation phase, to identify (34) 

CHVs from different community health units equivalent to 60% number of CHAs who 

participated in the study. This was considered more appropriate given the population size and 
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the group being well-defined by the shared characteristics. Also, being a homogenous group in 

terms of characteristics of interest non-response did not skew the findings. 

Table 3.1  

Sample Frame. 

County-level Number of respondents  

Disease Surveillance Coordinator                       1 

Health records Officer                       1 

Community focal person                       1 

Sub County level   

Disease Surveillance Coordinator                       4 

Health records Officer                       4 

Community focal person                       4 

Community health assistants (CHAs)                       56 

Total                       71 

Sub County    

Community health volunteers (60% of the # CHAs)                       34 

 

3.4 Research instruments 

The research utilized questionnaires as the essential information-collecting instrument. 

Questionnaires provide a means of examining a population’s characteristics, self-reported and 

observed behavior, obtaining data about a product, service, or process, knowledge of programs 

and needs (Ponto, 2015). A survey comprises a predetermined set of questions that is given to 

a sample to collect information on a given topic. Structured questionnaires were formulated 

following the research objectives, utilizing Google forms and regulated on the web. Surveys 
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were used because they are appropriate for gathering a large amount of data and providing a 

broad perspective. This information was critical in achieving the phase 1 and 2 objectives. 

3.4.1 Validity of research instruments. 

The validity of a research instrument assesses the extent to which the instrument measures what 

it is designed to measure (Robson, 2011). To enhance the validity of the instrument the 

questionnaire was reviewed with the support of the supervisors to determine its relevance to 

the study topic. 

3.4.2 Reliability of research instruments. 

Reliability measures the consistency, precision, repeatability, and trustworthiness of research 

(Chakrabartty, 2013). To ensure the reliability of the instrument, a pilot test was done by 

administering the questionnaires to (2) Subcounty health management team members and (6) 

CHAs within Embu County who were not part of the study sample, and the results were 

reviewed with the help of the supervisors and used to address any deficiencies of the 

instrument. The recommended sample size for piloting is one-tenth (Mugenda &Mugenda, 

1999). Answers from the respondents on similar questions were analyzed to examine the 

association of the responses to ensure internal consistency. 

3.5 Methods of data collection 

The study relied on primary data collected from respondents through surveys. The 

questionnaire was administered to (71) respondents via a shared link, after receiving all the 

necessary authorization from the university, National Commission for Science, Technology, 

and Innovation (NACOSTI) and county government. The link was shared through email and 

WhatsApp for ease of resharing and access among the respondents. All the respondents were 

facilitated with data bundles for access and submitting of completed questionnaires. The 

questionnaires were presented in the form of structured questions. The questionnaire was 

preferred for this study since the data collected was primary, the same questions were 
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administered to all respondents therefore making it possible to do comparisons. The 

questionnaire consisted of two sections. In section one, the respondent was required to fill in 

background information, and the second section comprised of variables researched.  

3.6 Analysis of data 

The submitted questionnaires were processed for analysis. Completeness of the data collected 

was assured through the settings, where the respondents were required to answer all the 

questions before submitting. The submitted filled questionnaires were edited for consistency 

of the data and the data was keyed into the statistical package for social science (SPSS) 

software. 

The study employed descriptive statistics to establish challenges faced by disease surveillance 

officers in accessing prostate cancer data, determine the data set required for prostate cancer 

monitoring and surveillance. The results were presented using frequency distribution tables 

and summaries. This was key to identifying congruence in the characterization of the current 

situation and gaps in the existing infrastructure which formed the premise upon which the 

prototype design was anchored. The findings from the analyzed data were outlined as per the 

research goals.  

3.7 Ethical Considerations. 

The ethical approval of the study was granted by the  Kenya Methodist University Scientific 

and Ethical Review Committee and the National Commission for Science, Technology, and 

Innovation (NACOSTI) to conduct the study.  Authorization was also granted by the ministry 

of health, Embu County which was the area of study. All the participants were explained to the 

study purpose, their rights to choose not to participate or stop participating in the study, and 

the requirement to give their consent, before administering questionnaires. To ensure 

anonymity and confidentiality the questionnaire did not include any personal identifiable 

information. The information collected was kept secure and confidentiality was maintained. 
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CHAPTER FOUR 

DATA ANALYSIS AND INTERPRETATION, SYSTEM DESIGN AND 

DEVELOPMENT.   

4.0 Introduction 

This chapter covers data analysis and interpretations, system requirements specifications, an 

elaborate description of the design and architecture of the system premised on detailed analysis 

of the prevailing circumstances, data challenges and the findings, user case diagrams, and entity 

relationship diagrams. It also covers mHealth digital platform prototype implementation and 

testing. 

4.1 Socio-demographic data  

The research targeted a total population of (71) respondents as the sample for the inspiration 

phase, from which (57) questionnaires (15- county and sub-county data managers and 42- 

CHAs) were answered and submitted giving a response rate of 80.3%. According to Mugenda 

and Mugenda (2009), a response rate of 50% is adequate for analysis and reporting; a rate of 

60% is good and a response rate of 70% and above is excellent.  

The study sought to establish the background information of the participants which included 

gender, distribution, level of education, and designation as discussed below. 

4.1.1 Distribution of respondents by gender. 

The study included all participants who agreed to take part in the study irrespective of their 

gender, hence the study did not suffer from gender bias. The participants comprised 45(78.9%) 

females and 12(21.1%) males as shown in table 4.1 below. 
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Table 4.1  

Distribution of Respondents by Gender 

Gender  Frequency (n=57) Percentage 

Female 45 78.9 

Male 12 21.1 

 

4.1.2 Respondents distribution by level of work (County/ Subcounty) 

Table 4.2 below shows the distribution of the respondent based on their level of operation 

either at county or sub-county. The subcounty includes both data managers and CHAs. 

Table 4.2  

Respondents Distribution by Level of Work 

Staff Frequency (n=57) Percentage 

County 3 5.3 

Sub-county   

Manyatta 15 27.8 

Runyenjes  14 25.9 

Mbeere South 13 24.1 

Mbeere North 12 22.2 

The above results represent the distribution of participants across the county. Participants 

working at the county level included a disease surveillance coordinator, health records and 

information officer, and community health services focal person who were considered as key 

informants constituting 3(5.3%)  and the remaining 54(94.7%) subcounty staff drawn from the 

three departments represented at the county level. The data demonstrate a fair regional 

representation that ensured the quality of questionnaire response and variance.  
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4.1.3 Education Level. 

The study was interested in finding out the level of education of the participants because it is 

an important factor related to the capability of the individual respondent to interpret the 

questionnaire correctly. 

Table 4.3   

Distribution of Respondents by Level of Education 

Education level Frequency (n=57) Percentage 

Certificate 9 15.8 

Diploma 39 68.4 

1st degree 7 12.3 

Master’s degree 2 3.5 

The majority of the respondents 39(68.4%) had a diploma, 9(15.8%) certificate, 7(12.3%) first 

degree and 2(3.5% masters). The findings show that all the respondents had at least attained 

post-high school education, a demonstration that they could interpret and respond to questions 

correctly. 

4.1.4 Designation of the respondents.  

The study considered key participant representation, who by virtue of their work were better 

positioned to give relevant insights on the current situation analysis, exploration of possible 

solutions, and requirements specifications.  

Table 4.4   

Distribution of Respondents by Designation. 

Designation  Frequency (n=57) percentage 

Disease surveillance coordinator  5 8.8 

Health records & information officer  5 8.8 
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Community health focal person  5 8.8 

Community health extension workers  42 73.6 

The results show that the majority of the participants 42 (73.6%) were CHAs the primary 

targeted users of the digital platform in data collection, with other cadres constituting a total of 

15 (26.4%) equally distributed who are involved in data processing, sharing and utilization at 

different level as part of their roles.   

4.2 Challenges in prostate cancer data collection, access, and utilization. 

The study probed challenges faced in prostate cancer data collection, access, and the 

utilization of data in decision-making by different stakeholders within the county. 

4.2.1 Cancer indicator reported from the community by CHVs. 

The study sought to find out the cancer indicators reported through the MoH standard reporting 

tools from the community by the community health workers. The respondents confirmed only 

one indicator “ Known cases of cancer ” was reported from the community. The finding 

demonstrates the gap in cancer data collection from the community and the lack of 

prioritization of the population data which is key in developing effective cancer control 

strategies and decision making.  

4.2.2 Existing methods of data collection in the community. 

The study wanted to establish if there was a  digital platform used in the community for data 

collection. The study noted that currently there is no digital solution in use in community health 

services. From the findings, it is apparent that community health services reporting tools were 

paper-based and prostate cancer services did not form part of the key focus area at the 

community level. Partly this explains the reason why most of the cases were diagnosed late 

leading to poor prognosis.  
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4.2.3 Respondent's perspective on the impact of mHealth digital platform.  

The study wanted to assess the respondent's perspective on the impact of using a mHealth 

digital platform in the community in the collection of prostate cancer care data. 

Table 4.5   

Respondent Perspective on the Impact of mHealth Digital Platform. 

Opinion Frequency (n=57) Percentage 

Yes 51 89.5 

Maybe  3 5.3 

No 3 5.3 

The majority of respondents 51(89.5%) were positive that the use of the mHealth digital 

platform could be very instrumental in improving prostate cancer care data collection and 

accessibility. 

4.2.4 Data documentation challenges. 

The research sought to find out if prostate cancer data was available to the relevant officers and 

the sources of the data. The question mainly targets responses from key informants that is, 

disease surveillance coordinators and health records and information officers.  The respondents 

indicated they had access to prostate cancer data and the source of the data was hospital-based 

data mainly from clients who have received cancer-related services from different hospitals 

within the county offering cancer services. However, documentation challenges affected the 

data quality, incomplete data, and some important indicators missing especially on risk factors 

exposure, previous history of screening, and other known chronic conditions which are 

considered critical for prostate cancer monitoring and surveillance. 
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4.2.5 Challenges in access to data. 

Further, the research also wanted to find out the accessibility of the available data by the 

relevant officers, that is disease surveillance coordinators as part of the data needed in their 

roles and health information and records officers based on reporting requirements or requests. 

This was a follow-up question, based on the response of the previous question the available 

data referring to hospital- based data.  

Table 4.6   

Prostate Cancer Data Accessibility. 

Duration Frequency (n=10) Percentage 

Real-time ( Anytime) 2 20 

Specified timelines (e.g., 

monthly, quarterly, etc.) 

8 80 

The majority of the respondents 8(80%), indicated that they can access the data at a specified 

time mainly after the monthly reports are submitted from different facilities and aggregated at 

sub-county to the county. The remainder of the respondents who reported real-time access were 

mainly sub-county health records and information officers who are based within the facility 

premises where data is generated or referred to historical data already in their custody. 

4.2.6 Cancer data utilization. 

Lastly, the research wanted to establish what informed decisions on cancer-related outreach 

services in the county. The question majorly wanted to find out if cancer care services provision 

beyond those offered at the selected facilities which are mainly client initiated are informed by 

data or other parameters. 
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Table 4.7   

Utilization of Available Data in Decision Making. 

Data Frequency (n=57) Percentage 

Incidence rate 17 29.8 

Prevalence rate 28 49.1 

Proximity to facility 29 50.9 

Partners support 16 28.1 

The results indicate that the decision is majorly based on the proximity to a facility offering the 

services at 29(50.9%), and areas considered to have a high prevalence rate at 28(49.1%), with 

less reliance on incidence data and availability of partner support. 

4.3 Important prostate cancer indicators. 

The research sought to understand the data needs of different stakeholders which they consider 

important for decision making and effective prostate cancer monitoring and surveillance. 

Table 4.8  

Important Indicators for Decision Making, Monitoring and Surveillance. 

Indicators Frequency (n=57)  Percentage 

Age 48 84.2 

Location (residence) 31 54.4 

Other chronic condition 50 87.7 

Exposure to risk 48 84.2 

Prostate screen rate 49 86 

New cases 45 78.5 

Individuals on treatment 41 71.9 

Prostate related deaths 41 71.9 
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The findings show that information on known chronic conditions at 50(87.7%) was ranked top, 

the indicator was included since most non-communicable diseases share some risk factors 

especially lifestyle-related. Closely followed by prostate cancer screening at 49(86%), 

exposure to risk factors and age equally considered at 48(84.2%), new cases of prostate cancer 

at 45(78.5%), followed by information on individuals on treatment and prostate cancer 

mortality equally identified at 41(71.9%) which was considered as an indicator to monitor 

treatment outcome and survival rate. The residence of the client came last at 31(54.4%). The 

results imply lifestyle, existing chronic conditions, and health behavior seeking were more 

relevant. 

4.3.1 The scope of integrated disease surveillance and response (IDSR). 

The research wanted to understand whether the scope of the integrated disease surveillance and 

response included prostate cancer. The analysis considered responses from disease surveillance 

coordinators and health records and information officers from the county and subcounty due to 

their level of involvement with health data and their expertise. The findings pointed out that 

cancer is not currently included in the integrated disease surveillance and response. 

4.4 Mobile Health (mHealth) Digital Platform Design                

This section covers the requirements and specifications that were considered for the minimum 

viable product, system design, and architecture.  

4.4.1 System Requirements Specifications 

The system requirement specifications define the expected functionality of the system informed 

by the findings, the gaps identified in the existing hospital-based cancer register, and the 

challenges in access to population-based data. These include. 
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i. The platform should create a one-off profile for all eligible clients, with details of the 

client's current residence(Sub-county, CHU, village, and link facility), age, and primary 

contact. 

ii. It should provide for an initial assessment for all newly registered clients, which serves 

as the baseline upon which subsequent follow-ups will be referenced to ensure 

continuous monitoring and surveillance of the clients. 

iii. It should have a provision for an assessment update for all clients already registered to 

ensure all the changes are tracked and at all times the collected data is up to date. 

iv. The platform should trigger specified periodic follow-up tasks for all registered clients 

based on the considered frequency to make sure all clients' data is regularly updated.  

v. The system should be able to generate a report for all assessments which can be 

exported and manipulated by different stakeholders for use. 

vi. The system should be able to limit access to data only to those authorized to ensure data 

security and avoid any data compromise. 

4.4.2 System Design. 

This section explains the design and architecture of the system. The unified modeling language 

(UML) diagrams were used to design the system and show the user interactions with the 

system. The use case diagram shows the interaction of users with the application and the 

system. Entity relationship (ER) diagrams demonstrate the conceptual view of the systems 

database as well as the interface link. 

4.4.3 Overall system architecture. 

Figure 4.1 below shows the overall outlook of the solution and how different activities are 

linked to each other to deliver the outcome as specified requirements. The workflow begins 

with the registration of eligible men (clients), this section contains a detailed client profile. 
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The next section that follows sequentially is an assessment which constitutes a standard set of 

questions logically structured with actions focusing on key thematic areas. The bottom 

section represents activities performed periodically to update the assessment section data to 

ensure the availability of up-to-date data as per the frequency set. The data generated from 

the application is stored in a database from which the various stakeholders can access 

information of reports. 

Figure 4.1

Overall system architecture 

4.4.4 Use case - CHA/CHV 

Figure 3 shows the interaction that the users have with the system at the point of data 

collection in the community. The user was identified as a community health assistant or 

community health volunteer. 
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Figure 4.2   

Use case - CHA/CHV 

 

4.4.5 Use case – System Administrator 

Figure 4.3 shows the interaction of the system and users granted rights as administrators. The 

users include different stakeholders involved in data management and the use of data in 

decision-making at the sub-county, county, national, and partners. The data security was 

guaranteed through the limited access granted to different users. 

Figure 4.3   

Use case – Administrator 
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4.4.6 Entity Relationship (ER) Diagram- User experience. 

Figure 4.4 shows a conceptual view of the system database, the data points as captured at the 

source, and how different sections relate to each other sequential manner. The end user digital 

platform is operated from a tablet or smartphone which is linked to a central database hosted 

remotely. 

Figure 4.4   

Use case – Administrator 
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4.4.7  System Administrators' levels of responsibilities 

Table 4.9  

Administrators' levels of responsibilities.  

Administrator  Levels of Responsibilities  

County • Creating Subcounties administrator's user accounts. 

• Controlling the Subcounty users' rights. 

• Managing the overall database. 

Sub-county • Creating the end users' accounts. 

• Controlling the end-users' rights. 

• Management of respective Sub-county data. 

 

4.5 System Implementation and Testing. 

This section outlines the prototype implementation in the collection of primary data for 

monitoring and surveillance of prostate cancer. An illustration of how the application works 

and the interaction of the users with the system, is provided through screenshots. 

4.5.1 System Implementation Environment 

The Mobile application is a web-based application developed in the World Wide Web platform, 

hosted on a cloud server accessible from a browser. MYSQL database was used to develop the 

system database which was remotely hosted. 

4.5.2 Functionality of the system. 

A web-based application was considered due to its ease of access from multiple browsers and 

various platforms such as desktop, laptop, and mobile phone depending on the convenience. 
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Also, the users do not need to install the application, which means the application will work on 

different platforms regardless of the space. 

4.5.3 System login screen 

All the users must have an account and login details for them to access the system. The default 

setting is for the CHA/CHV login without switching when the link opens, however, the 

administrator needs to select the Admin option first then login. 

Figure 4.5   

User login screen 

 

4.5.4 Admin home page 

The home page shows different menus that the administrator can use to navigate and access 

different services. 
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Figure 4.6   

Admin home page 

 

4.5.5 User Home page and client registration page. 

The user home page shows the menu that the CHA/CHV uses to select the service they want 

to offer to the clients. The client registration page shows all the client details captured once to 

create a client profile at the initial contact. The client registration for submission automatically 

links to the first assessment form and the next form sequentially.  
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Figure 4.7   

CHA/CHV home page          
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Figure 4.8    

Client Registration  

 

4.5.6 Client Assessment Forms. 

All the forms are linked sequentially right from client registration, which is the first form, and 

upon its filling and submission automatically it leads to the next form all through to the final 

Successful submission confirmation message. The questions displayed for each sub-heading 

are determined by the response to the previous question. To improve the user experience the 

applications display only the relevant follow-up questions based on the answers filled. 

However, all the entry questions per thematic area will be displayed on each page. 
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Figure 4.9   

Risk assessment                                        
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Figure 4.10  

 Risk assessment 
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Figure 4.11  

Health seeking behavior   
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Figure 4.12   

Comorbidities screening 

 

Figure 4.13   

Complete assessment confirmation 

 

mHealth digital platform video demonstration link: 

https://drive.google.com/file/d/1oLl2lL1NWE4q0WT9Ka0raCTxNerIDwSj/view?usp=d

rive_link 
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4.5.7 Admin Dashboards 

The dashboard shows profile data for all registered clients. The administrator can be able to 

make corrections on the various entries subject to rights granted. 

Figure 4.14   

Client profile details 

 

Figures 4.15 to 4.18 show the various indicators assessment data for all clients, which can be 

exported for analysis and sharing. Also, from the dashboard, the administrator can be able to 

view individualized data by selecting the view and one can be able to make corrections for 

erroneous data entry. 
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Figure 4.15  

Assessments data. 

 

 

Figure 4.16   

Assessment data. 
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Figure 4.17  

Assessment data 

 

Figure 4.18   

Assessment data 
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4.6 System testing 

4.6.1 Functional testing 

Functional testing was done to ascertain that the prototype digital platform meets the 

requirements specified to deliver the expected results. The following test cases were carried 

out. 

Table 4.10   

Functional Test Cases 

Test 

case 

Test description Expected results  Pass/ Fail 

One  A user login using an incorrect 

email or password 

The login attempt should fail and an error 

message pop up. 

Pass 

Two The admin can create or delete 

user accounts and login 

credentials 

The system should allow the admin to 

create accounts for users and login 

credentials. 

Pass 

Three The admin can edit or delete 

entries. 

The admin should be able to edit or delete 

submitted entries.  

Pass 

Four The application only allows the 

registration of clients as the first 

service. 

The application should only allow users 

to assess clients after registration. 

Pass 

Five  The user can move to the form 

after completing and submitting 

the current form. 

The user has to complete the current form 

and submit it to view the next form 

Pass 

Six  The user can move back to view 

and edit previous forms before 

completing the assessment. 

The application has the option to move 

back to the already filled form and edit 

the data. 

Pass 

Seven Once a complete assessment is 

submitted successfully the 

application takes the user back to 

the home page. 

The application should provide an option 

to automatically move the user back to 

the home page  

Pass 

Eight  The admin can view, and export 

submitted data. 

The system provides for individualized 

data view and data export option. 

Pass 

Nine  The user can conduct periodic 

client follow-ups without 

registering afresh and referring to 

the most recent assessment data. 

The system should allow users to conduct 

periodic follow-ups by selecting the 

clients' names and checking through 

prefilled forms with the previous data for 

any change to update. 

Pass 
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4.6.2 User testing. 

The user testing was conducted in two sessions, one with the HRIOs, CCHFPs, and DSCs and 

two with the CHAs. The users were taken through the application virtually to understand the 

login process and how to navigate and access data for the HRIOs, CCHFPs, and DSCs, and for 

the CHAs the session focused on the use of the application in collecting data. The participants 

willing to take part in testing the application in the field were requested to share their email 

addresses to be used in creating the user accounts and login credentials. The link and login 

credentials were shared with the CHAs and the instructions guide on how to login and navigate. 

Also, I shared my contact for troubleshooting in case one encountered a challenge while in the 

field. 

Each CHA identified a CHV whom they accompanied in the field and offered their phone to 

be used for the exercise by the CHV in assessing at least two male clients aged between 40 and 

70 years. A total of 22CHAs and 22 CHVs took part in end-user testing representing 52% of 

the CHAs who took part in the first phase. The other users classified as administrators were 

able to monitor and access the data as it was filled in the field in real time. 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATION. 

5.1 Introduction 

The chapter outlines the summary of the research findings, conclusions, and 

recommendations. The conclusions and recommendations are based on the study findings 

which are organized as per the study objectives and overall goal. 

5.2 Summary 

A working and rational program for cancer control is needed to avert the upward trends of 

cancer burden in SSA. This is possible through access to reliable and timely population-based 

data on risk factors, screening rate, occurrence, treatment, survival rate, and outcome. Hence, 

a growing need to focus on strengthening primary data collection from the population by 

embracing technological solutions to replace the predominant paper-based data collection 

methods.  

The purpose of the study was to demonstrate the use of the mHealth digital platform in primary 

data collection for prostate cancer monitoring and surveillance. 

5.2.1 Challenges faced by disease surveillance officers in accessing prostate cancer data. 

The study wanted to identify the challenges faced by disease surveillance officers in accessing 

prostate cancer data. From the results, cancer is not among the diseases tracked in the integrated 

diseases surveillance and response which is majorly aligned to communicable diseases. In 

addition, the findings show that access to cancer-related data is limited only to hospital-based 

data generated by hospitals offering cancer services. Also, the findings indicate a lack of focus 

on cancer-related indicators at the community level with only one indicator captured on official 

MoH reporting tools 514 and  515. A demonstration of a clear gap in population-based data 

which critical for a rational cancer intervention program. The findings concur with the WHO 
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Africa regional office report on population-based cancer registries and KEMRI which estimates 

cancer registration and surveillance coverage at 10% coverage of the population. The lack of 

prioritization in the collection of population-based data, coupled with inadequate funding to 

increase coverage and maintenance of functional cancer registries is a demonstration of the 

slow response of the health system in the face of an epidemiologic transition. 

5.2.2 The data set required for prostate cancer surveillance and decision-making. 

The second objective of the study was to determine the data set required for prostate cancer 

surveillance and decision-making. The variable was important to identify the data needs as 

expressed by the respondents who were among the targeted consumers of the data. Secondly, 

after a period of time monitoring the eligible clients the data collected would be instrumental 

in future research seeking to establish a correlation between the risk factors and prostate cancer 

occurrence. The findings show that information on age, lifestyle, especially exposure to risk 

factors associated with increased chances of developing prostate cancer, existing chronic 

conditions, and health behavior seeking that is prostate cancer screening for those within the 

eligible age category was more relevant. Closely followed by prostate cancer incidence, 

individuals on treatment, and mortality. The findings largely agree with the WHO cancer 

resolution which highlights the need for quality population data on incidences, prevalence, 

therapy response, and sequela from within the region it serves as a prerequisite for an objective 

cancer control strategy. Despite the deliberate efforts by global health bodies to highlight the 

need to focus on non-communicable diseases the knowledge even among health care workers 

is limited. Cancer information is majorly skewed towards the type of cancer which has received 

substantial funding such as cervical and breast cancer, with scanty information about other 

cancer types. 
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5.2.3 Development of a prototype mHealth digital platform. 

The third objective was to develop a prototype mHealth digital platform for primary data 

collection for effective monitoring and surveillance of prostate cancer. The research found 

out that in Embu County no mHealth solutions are currently used in the community targeting 

cancer interventions. However, the participants expressed confidence that mobile applications 

can improve prostate cancer data collection. The study findings were critical in specifying the 

system requirements and data needs for effective prostate cancer monitoring and surveillance. 

The application design and development focused on a product that can strengthen primary 

data collection, improve real-time access to reliable and quality data, and provide relevant 

data. The inspiration was drawn from the third global survey report on eHealth report which 

underscores the unique advantage of mHealth in bridging the gap in the provision of care in a 

resource-challenged setup since it doesn’t require a lot of infrastructural investment to 

operate. A similar finding has been advanced by a study carried out by Dabo and Ogoncho, 

(2017), the emerging technological innovations on eHealth and in particular mobile health. 

The importance of mobile applications in the provision of health care services has been 

recognized by the Ministry of Health in Kenya which has developed a regulatory framework 

to support the coordination and implementation of versatile mHealth solutions. 

5.2.4 Use of a prototype mHealth digital platform to improve real-time access to 

primary data. 

The fourth objective was to demonstrate the use of a prototype mHealth digital platform to 

improve real-time access to primary data for prostate cancer monitoring and surveillance. The 

end users tested the digital platform in the field and the users assigned administrator rights 

were able to visualize the data in real time. Affirming the functionality of the mobile 

application to provide relevant, timely, quality, and reliable data for prostate cancer 

intervention programming and decision-making. A previous study by Salmani, H. underpins 

the important role of mHealth in improving access to quality and real-time data while 
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maintaining the privacy and security of data. An intervention aimed at supporting HPV 

screening in western Kenya, using a mobile health app by community health volunteers, was 

appraised for its ease of use and usefulness in capturing data, offering health education, and 

tracking clients. As the country is grappling with the implementation of universal health 

coverage with limited resources and accountability challenges, the mHealth digital platform 

prototype gives an efficient and effective alternative to advance the agenda which can be 

expanded to cover other noncommunicable diseases. 

5.3 Conclusions 

The main purpose of this study was to illustrate the use of a mHealth digital platform for 

primary data collection for effective prostate cancer monitoring and surveillance. This purpose 

was achieved by the researcher and validated by the users. Despite the growing burden of 

cancer in the country, cancer registration and surveillance have been an integral part of a logical 

cancer control strategy, it is at a rudimental stage mainly focusing on hospital-based data. The 

existing integrated disease surveillance and response is inclined towards communicable 

diseases and outbreaks, with minimal prioritization of non-communicable diseases including 

cancer. 

The research identified the gap in the collection of population-based data critical for prostate 

cancer surveillance which is more focused on risk factors and outcomes surveillance as is the 

case with other NCDs. The mHealth digital platform prototype developed was able to 

demonstrate the collection of prostate cancer primary data from the community and its real-

time access, including information on exposure to risk factors, existing known chronic 

conditions, prostate cancer screening, incidence, prevalence, clients on treatment, and 

mortality. This research is supported by previous studies that have demonstrated the use of 

various innovations on mHealth solutions across the cancer spectrum ranging from creating 

awareness, screening, early diagnosis, treatment, survivorship, and end-of-life care with a 

remarkable improvement in cancer interventions and outcomes. 
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Finally, an important feature of the mHealth digital platform prototype developed is the 

capacity to allow for an update based on the need to include other important indicators, tailored 

health messages where the changes can be implemented, and the updates pushed to the 

application in different location remotely without any interruptions to the services. The system 

is adaptable and scalable making it possible to evolve with time and increase coverage without 

necessarily developing a new system.  

 

5.4 Recommendation on Research Findings 

The research recommends that the integrated disease surveillance and response mandate be 

expanded to not only focus on communicable diseases and outbreaks but also to include 

cancer which is essential for a sound cancer control strategy. 

The Ministry of Health and county government to work with different stakeholders involved 

in community health services digitization agenda to include cancer indicators in their 

mHealth digital platform to improve primary data collection and access for decision making 

and improving prostate cancer interventions. 

All stakeholders involved in cancer resourcing and interventions need to prioritize prostate 

cancer to create awareness, screening updates, and early diagnosis. In Kenya, an estimated 

80% of prostate cancer patients are diagnosed with advanced disease and more aggressive 

tumors leading to poor outcomes. 

5.5 Recommendation for Further Research 

Research on factors contributing to prostate cancer, with a focus on local context. Most of the 

available data is from studies conducted mostly in developed countries. 

Research to determine the interoperability of the mHealth digital platform with the existing 

integrated disease surveillance and response system. 



74 

 

REFERENCE 

Abdihamid O. (2022). Closing the gap in cancer care in Kenya in 2022. The Lancet. 

Oncology, 23(6), 715–716. https://doi.org/10.1016/S1470-2045(22)00087-0 

Aral, S., & Walker, D. (2012). Identifying influential and susceptible members of social 

networks. Science 337(6092), 337–341. https://doi.org/10.1126/science.1215842  

Ayandipo, O., Wone, I., Kenu, E., Fasehun, L. K., Ayandipo, O., Gaye, F., Ojo, A., Ayoola, 

Y., Omogi, J., Lakew, D., & Thiam, S. (2020). Cancer ecosystem assessment in West 

Africa: health systems gaps to prevent and control cancers in three countries: Ghana, 

Nigeria, and Senegal. The Pan African medical journal, 35,(2) 90-95. 

https://doi.org/10.11604/pamj.2020.35.90.18516 

Bakibinga, P., Kamande, E., Kisia, L. (2020), Challenges and prospects for implementation 

of community health volunteers’ digital health solutions in Kenya: a qualitative study. 

BMC Health Services Research 20(2) , 888.https://doi.org/10.1186/s12913-020-05711-7 

 

Bosland, M. C., Shittu, O. B., Ikpi, E. E., & Akinloye, O. (2023). Potential New Approaches 

for Prostate Cancer Management in Resource-Limited Countries in Africa. Annals of 

global health, 89(1), 1-14. https://doi.org/10.5334/aogh.3994 

 Bradway, M., Carrion, C., Vallespin, B., SSAdatfard, O., Puigdomènech, E., Espallargues, 

M., & Kotzeva, A. (2017). mHealth Assessment: Conceptualization of a Global 

Framework. Journal of Medical Internet Research mHealth and uHealth, 5(5), e60. 

https://doi.org/10.2196/mhealth.7291 

Bray F, Znaor A, Cueva P.&  Korir, A,(2014), Planning and Developing Population-Based 

Cancer Registration in Low- or Middle-Income Settings. Lyon (FR): (IARC Technical 

Report, No. 43.) International Agency for Research on Cancer; 

https://www.ncbi.nlm.nih.gov/books/NBK566957/   

 

Bray, F., Znaor, A., Cueva, P., Korir, A., Swaminathan, R., Ullrich, A. & Parkin, D. M. 

(2021). Planning and developing population-based cancer registration in low- middle-

income settings. http://biblioteca.solcaquito.org.ec:9997/handle/123456789/246 

 

Bray, F., Parkin, D. M., & African Cancer Registry Network (2022). Cancer in sub-Saharan 

Africa in 2020: a review of current estimates of the national burden, data gaps, and future 

needs. The Lancet. Oncology, 23(6), 719–728. https://doi.org/10.1016/S1470-

2045(22)00270-4 

 

Cassell, A., Yunusa, B., Jalloh, M., Mbodji, M. M., Diallo, A., Ndoye, M., Kouka, S. C., 

Labou, I., Niang, L., & Gueye, S. M. (2019). A Review of Localized Prostate Cancer: An 

African Perspective. World journal of oncology, 10(4-5), 162–168. 

https://doi.org/10.14740/wjon1221 

Chakrabartty, S. N. (2013). Best Split-Half and Maximum Reliability. IOSR Journal of 

Research & Method in Education, 3(1), 1-8. 
https://www.researchgate.net/publication/321268802_ 

Charbonneau, D. H., Hightower, S., Katz, A., Zhang, K., Abrams, J., Senft, N., Beebe-

Dimmer, J. L., Heath, E., Eaton, T., & Thompson, H. S. (2020). Smartphone apps for 

https://doi.org/10.1016/S1470-2045(22)00087-0
https://doi.org/10.11604/pamj.2020.35.90.18516
https://doi.org/10.5334/aogh.3994
https://doi.org/10.2196/mhealth.7291
https://www.ncbi.nlm.nih.gov/books/NBK566957/
http://biblioteca.solcaquito.org.ec:9997/handle/123456789/246


75 

 

cancer: A content analysis of the digital health marketplace. Digital health, 6 (2), 

2055207620905413. https://doi.org/10.1177/2055207620905413 

Contractor, N. S., & DeChurch, L. A. (2014). Integrating social networks and human social 

motives to achieve social influence at scale. Proceedings of the National Academy of 

Sciences of the United States of America, 111,(5) 13650–13657. 

http://www.jstor.org/stable/43043104 

Dearing, J. W., & Cox, J. G. (2018). Diffusion Of Innovations Theory, Principles, And 

Practice. Health affairs (Project Hope), 37(2), 183–190. 

https://doi.org/10.1377/hlthaff.2017.1104 

 

Dearing, J. W., & Kreuter, M. W. (2010). Designing for diffusion: how can we increase 

uptake of cancer communication innovations? Patient education and counseling, 81 (l), 

100–110. https://doi.org/10.1016/j.pec.2010.10.013 

Embu County (2019). Embu County Integrated Development Plan CIDP 2018-2022. Embu 

County Government. 

Ferlay, J., Colombet, M., Soerjomataram, I., Mathers, C., Parkin, D. M., Piñeros, M., Znaor, 

A., & Bray, F. (2019). Estimating the global cancer incidence and mortality in 2018: 

GLOBOCAN sources and methods. International journal of cancer, 144(8), 1941–1953. 

https://doi.org/10.1002/ijc.31937 

Hamdi, Y., Abdeljaoued-Tej, I., Zatchi, A. A., Abdelhak, S., Boubaker, S., Brown, J. S., & 

Benkahla, A. (2021). Cancer in Africa: The Untold Story. Frontiers in oncology, 11, 

650117. https://doi.org/10.3389/fonc.2021.650117 

Hitti, E., Hadid, D.,& Melki, J. (2020), Mobile device use among emergency department 

healthcare professionals: prevalence, utilization, and attitudes. Scientific Reports 

11,(4) 1917 (2021). https://doi.org/10.1038/s41598-021-81278-5 

Humphrey G., Isaac O.,.(2023), Predictors of Uptake of Prostate Cancer Screening in Kenya: 

The Demographic Factors Influence, American Journal of Nursing and Health Sciences.  

4 (3),  62-67. doi: 10.11648/j.ajnhs.20230403.12 

Kenya National Bureau of Statistics, (2019) Kenya Population and Housing Census 

Population by County and Sub-County. https://www.knbs.or.ke/?wpdmpro=2019-kenya-

population-and-housing-census-volume-i-population-by-county-and-sub-county  

Korir, A., Gakunga, R., Subramanian, S., Okerosi, N., Chesumbai, G., Edwards, P., Tangka, 

F., Joseph, R., Buziba, N., Rono, V., Parkin, D. M., & Saraiya, M. (2016). Economic 

analysis of the Nairobi Cancer Registry: Implications for expanding and enhancing cancer 

registration in Kenya. Cancer epidemiology, 45 (1), 20–29. 

https://doi.org/10.1016/j.canep.2016.11.006 

Kruse, C. S., Stein, A., Thomas, H., & Kaur, H. (2018). The use of Electronic Health 

Records to Support Population Health: A Systematic Review of the Literature. Journal of 

Medical Systems, 42(11), 214-255. https://doi.org/10.1007/s10916-018-1075-6 

Makau-Barasa, L. K., Greene, S. B., Othieno-Abinya, N. A., Wheeler, S., Skinner, A., & 

Bennett, A. V. (2018). Improving Access to Cancer Testing and Treatment in Kenya. 

Journal of Global Oncology, 4,(2) 1–8. https://doi.org/10.1200/JGO.2017.010124 

Makau-Barasa, L. K., Manirakiza, A., Carvalho, A. L., & Rebbeck, T. R. (2022). Prostate 

Cancer Screening, Diagnostic, Treatment Procedures and Costs in Sub-Saharan Africa: A 

https://doi.org/10.1177/2055207620905413
https://doi.org/10.1377/hlthaff.2017.1104
https://doi.org/10.1016/j.pec.2010.10.013
https://doi.org/10.3389/fonc.2021.650117
https://doi.org/10.1038/s41598-021-81278-5
http://dx.doi.org/10.11648/j.ajnhs.20230403.12
https://doi.org/10.1016/j.canep.2016.11.006
https://doi.org/10.1007/s10916-018-1075-6


76 

 

Situational Analysis. Cancer control: journal of the Moffitt Cancer Center, 29, 

210732748221084932. https://doi.org/10.1177/10732748221084932 

Makau-Barasa, L.K., Greene, S., Othieno-Abinya, N.A., et al. A review of Kenya’s cancer 

policies to improve access to cancer testing and treatment in the country. Health Research 

Policy and Systems 18,(2)  (2020).https://doi.org/10.1186/s12961-019-0506-2 

Marcolino. M.S, Oliveira, J.A.Q, D'Agostino M, Ribeiro A.L, Alkmim, M.B.M,&  Novillo-

Ortiz D. (2018)The Impact of mHealth Interventions: Systematic Review of Systematic 

Reviews. .  Journal of Medical Internet Research mHealth and uHealth;6(1):e23. doi: 

10.2196/mhealth.8873.  

Ministry of Health. (2020). Kenya Cancer Policy 2019-2030 

http://repository.kippra.or.ke/handle/123456789/2049 

Ministry of Health, (2021). National Community Health Digitization Strategy 2020-2025. 

Government of Kenya. 

https://www.eahealth.org/sites/www.eahealth.org/files/content/attachments/2021-08-

02/eCHIS-Strategy-2020-2025.pdf 

.moh (2017a). Kenya standards and guidelines for mHealth systems.MoH 
http://guidelines.health.go.ke:8000/media/Revised-Guidelines-For-Mhealth-Systems-

May-Version.pdf 

Ministry of Health.  (2017). National Cancer Control Strategy 2017 – 2022 [Review of 

National Cancer Control Strategy 2017 – 2022. http://guidelines.health.go.ke:8000/media 

Muinga, N., Magare, S., Monda, J., English, M., Fraser, H., Powell, J., & Paton, C. (2020). 

Digital health Systems in Kenyan Public Hospitals: a mixed-methods survey. BMC 

medical informatics and decision making, 20(1), 2-10. https://doi.org/10.1186/s12911-

019-1005-7 

Muinga, N., Magare, S., Monda, J., Kamau, O., Houston, S., Fraser, H., Powell, J., English, 

M., & Paton, C. (2018). Implementing an Open Source Electronic Health Record System 

in Kenyan Health Care Facilities: Case Study. JMIR medical informatics, 6(2), e22. 

https://doi.org/10.2196/medinform.8403 

 

Ngwa, W., Addai, B. W., Adewole, I., Ainsworth, V., Alaro, J., Alatise, O. I., Ali, Z., 

Anderson, B. O., Anorlu, R., Avery, S., Barango, P., Bih, N., Booth, C. M., Brawley, O. 

W., Dangou, J. M., Denny, L., Dent, J., Elmore, S. N. C., Elzawawy, A., Gashumba, D., 

… Kerr, D. (2022). Cancer in sub-Saharan Africa: a Lancet Oncology Commission. The 

Lancet. Oncology, 23(6), e251–e312. https://doi.org/10.1016/S1470-2045(21)00720-8 

Nkhoma, K. B., Ebenso, B., Akeju, D., Adejoh, S., Bennett, M., Chirenje, M., Dandadzi, A., 

Nabirye, E., Namukwaya, E., Namisango, E., Okunade, K., Salako, O., Harding, R., & 

Allsop, M. J. (2021). Stakeholder perspectives and requirements to guide the 

development of digital technology for palliative cancer services: a multi-country, cross-

sectional, qualitative study in Nigeria, Uganda, and Zimbabwe. BMC palliative 

care, 20(1), 4-10. https://doi.org/10.1186/s12904-020-00694-y 

Odekunle, F. F., Odekunle, R. O., & Shankar, S. (2017). Why sub-Saharan Africa lags in 

electronic health record adoption and possible strategies to increase its adoption in this 

region. International journal of health sciences, 11(4), 59–64. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5654179/ 

https://doi.org/10.1177/10732748221084932
https://doi.org/10.1186/s12961-019-0506-2
http://guidelines.health.go.ke:8000/media/Revised-Guidelines-For-Mhealth-Systems-May-Version.pdf
http://guidelines.health.go.ke:8000/media/Revised-Guidelines-For-Mhealth-Systems-May-Version.pdf
https://doi.org/10.2196/medinform.8403
https://doi.org/10.1016/S1470-2045(21)00720-8
https://doi.org/10.1186/s12904-020-00694-y


77 

 

Omonisi, A. E., Liu, B., & Parkin, D. M. (2020). Population-Based Cancer Registration in 

Sub-Saharan Africa: Its Role in Research and Cancer Control. JCO global oncology, 6,(2) 

1721–1728. https://doi.org/10.1200/GO.20.00294 

Orji, R., Vassileva, J., & Mandryk, R. (2012). Towards an effective health interventions 

design: an extension of the health belief model. Online journal of public health 

informatics, 4(3),413-432. https://doi.org/10.5210/ojphi.v4i3.4321 

Petersen, M., & Hempler, N. F. (2017). Development and testing of a mobile application to 

support diabetes self-management for people with newly diagnosed type 2 diabetes: a 

design thinking case study. BMC medical informatics and decision making, 17(1), 91-

133. https://doi.org/10.1186/s12911-017-0493-6 

Piñeros, M., Saraiya, M., Baussano, I., Bonjour, M., Chao, A., & Bray, F. (2021). The role 

and utility of population-based cancer registries in cervical cancer surveillance and 

control. Preventive medicine, 144,(2) 106237. 

https://doi.org/10.1016/j.ypmed.2020.106237 

Piñeros, M., Znaor, A., Mery, L., & Bray, F. (2017). A Global Cancer Surveillance 

Framework Within Noncommunicable Disease Surveillance: Making the Case for 

Population-Based Cancer Registries. Epidemiologic reviews, 39(1), 161–169. 

https://doi.org/10.1093/epirev/mxx003 

Ponto J. (2015). Understanding and Evaluating Survey Research. Journal of the advanced 

practitioner in oncology, 6(2), 168–171. 
https://www.researchgate.net/publication/286445115 

Prochaska, J. J., Coughlin, S. S., & Lyons, E. J. (2017). Social Media and Mobile 

Technology for Cancer Prevention and Treatment. American Society of Clinical 

Oncology., 37,(1) 128–137. https://doi.org/10.1200/EDBK_173841  

Quercia, K., Tran, P. L., Jinoro, J., Herniainasolo, J. L., Viviano, M., Vassilakos, P., Benski, 

C., & Petignat, P. (2018). A Mobile Health Data Collection System for Remote Areas to 

Monitor Women Participating in a Cervical Cancer Screening Campaign. Telemedicine 

journal and e-health: the official journal of the American Telemedicine Association, 24(4), 

277–282. https://doi.org/10.1089/tmj.2017.0146 

Ranganathan, P., & Aggarwal, R. (2018). Study designs Part 1 - An overview and 

classification. Perspectives in clinical research, 9(4), 184–186. 

https://doi.org/10.4103/picr.PICR_124_18 

Rebbeck T. R. (2020). Cancer in sub-Saharan Africa. Science 367(6473), 27–28. 

https://doi.org/10.1126/science.aay4743 

Rimpilainen, S. (2015) A Review of Electronic Health Records Systems Around the World  

report https://doi.org/10.17868/65328 

Robson, C. (2011). Real World Research: A Resource for Users of Social Research Methods 

in Applied Settings, (2nd Ed.). John Wiley, and Sons Ltd. 

Salmani, H., Ahmadi, M., & Shahrokhi, N. (2020). The Impact of Mobile Health on Cancer 

Screening: A Systematic Review. Cancer informatics, 19, 1176935120954191. 
https://doi.org/10.1177/1176935120954191 

Schliemann, D., Tan, M. M., Hoe, W. M. K., Mohan, D., Taib, N. A., Donnelly, M., & Su, 

T. T. (2022). mHealth Interventions to Improve Cancer Screening and Early Detection: 

https://doi.org/10.5210/ojphi.v4i3.4321
https://doi.org/10.1186/s12911-017-0493-6
https://doi.org/10.1016/j.ypmed.2020.106237
https://doi.org/10.1093/epirev/mxx003
https://doi.org/10.1200/EDBK_173841
https://doi.org/10.4103/picr.PICR_124_18
https://doi.org/10.17868/65328


78 

 

Scoping Review of Reviews. Journal of medical Internet research, 24(8), e36316. 

https://doi.org/10.2196/3631 

Seraphin, T. P., Joko-Fru, W. Y., Kamaté, B., Chokunonga, E., Wabinga, H., Somdyala, N. 

I. M., Manraj, S. S., Ogunbiyi, O. J., Dzamalala, C. P., Finesse, A., Korir, A., N'Da, G., 

Lorenzoni, C., Liu, B., Kantelhardt, E. J., & Parkin, D. M. (2021). Rising Prostate Cancer 

Incidence in Sub-Saharan Africa: A Trend Analysis of Data from the African Cancer 

Registry Network. Cancer epidemiology, biomarkers & prevention, 30(1), 158–165. 

https://doi.org/10.1158/1055-9965.EPI-20-1005 

Sharma R. (2019). The burden of prostate cancer is associated with human development 

index: evidence from 87 countries, 1990-2016. The EPMA journal, 10(2), 137–152. 

https://doi.org/10.1007/s13167-019-00169-y 

Sivaram, S., Perkins, S., He, M., Ginsburg, E., Dominguez, G., Vedham, V., Katz, F., 

Parascandola, M., Bogler, O., & Gopal, S. (2021). Building Capacity for Global Cancer 

Research: Existing Opportunities and Future Directions.  Journal of the American 

Association for Cancer Education, 36(Suppl 1), 5–24. https://doi.org/10.1007/s13187-

021-02043-w 

Stocks, J., Choi, Y., Ibrahim, S., & Huchko, M. (2022). Iterative Development of a Mobile 

Phone App to Support Community Health Volunteers During Cervical Cancer Screening 

in Western Kenya: Qualitative Study.   Journal of Medical Internet Research formative 

research, 6(2), e27501. https://doi.org/10.2196/27501  

Sung, H., Ferlay, J., Siegel, R. L., Laversanne, M., Soerjomataram, I., Jemal, A., & Bray, F. 

(2021). Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and 

Mortality Worldwide for 36 Cancers in 185 Countries. CA: A cancer journal for 

clinicians, 71(3), 209–249. https://doi.org/10.3322/caac.21660 

Turner D. P. (2020). Sampling Methods in Research Design. Headache, 60(1), 8–12. 

https://doi.org/10.1111/head.13707 

vom Brocke, J., Hevner, A., Maedche, A. (2020). Introduction to Design Science Research. 

In: vom Brocke, J., Hevner, A., Maedche, A. (eds) Design Science Research. Cases. 

Progress in IS. (pp.1-13) Springer, Cham. https://doi.org/10.1007/978-3-030-46781-4_1 

Wambalaba, F. W., Son, B., Wambalaba, A. E., Nyong'o, D., & Nyong'o, A. (2019). 

Prevalence and Capacity of Cancer Diagnostics and Treatment: A Demand and Supply 

Survey of Health-Care Facilities in Kenya Cancer Control Journal of the Moffitt Cancer 

Center, 26(1), 1073274819886930. https://doi.org/10.1177/1073274819886930 

Wang, L., Lu, B., He, M., Wang, Y., Wang, Z., & Du, L. (2022). Prostate Cancer Incidence 

and Mortality: Global Status and Temporal Trends in 89 Countries From 2000 to 

2019. Frontiers in Public Health, 10(1) 1-10. https://doi.org/10.3389/fpubh.2022.811044 

Wayne W.  & LaMorte, M.D.(ed.).(2022). “The health belief model,” Boston University 

School of Public Health. . https://sphweb.bumc.bu.edu/otlt/mph-

modules/sb/behavioralchangetheories/behavioralchangetheories2.html 

Weisner C. (2018). Public health and epidemiology of cancer in Colombia. Colombia 

medica (Cali, Colombia), 49(1), 13–15. https://doi.org/10.25100/cm.v49i1.3885 

Were, M. C., Savai, S., Mokaya, B., Mbugua, S., Ribeka, N., Cholli, P., & Yeung, A. (2021). 

mUzima Mobile Electronic Health Record (EHR) System: Development and 

Implementation at Scale. Journal of medical Internet research, 23(12), e26381. 

https://doi.org/10.2196/26381 

https://doi.org/10.1158/1055-9965.EPI-20-1005
https://doi.org/10.1007/s13167-019-00169-y
https://doi.org/10.1007/s13187-021-02043-w
https://doi.org/10.1007/s13187-021-02043-w
https://doi.org/10.2196/27501
https://doi.org/10.3322/caac.21660
https://doi.org/10.1111/head.13707
https://doi.org/10.1007/978-3-030-46781-4_1
https://doi.org/10.1177/1073274819886930
https://doi.org/10.3389/fpubh.2022.811044
http://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories2.html.%20Accessed%2025%20Aug%202023
https://doi.org/10.25100/cm.v49i1.3885
https://doi.org/10.2196/26381


79 

 

World Health Organization (2020), Global Health Estimates 2020: Deaths by Cause, Age, 

Sex, by Country and by Region, 2000-2019.. https://www.who.int/data/global-health-

estimates 

World Health Organization (2018a)  International Telecommunication Union and World 

Health Organization’s strategic partnership, https://sdgs.un.org/un-system-sdg-

implementation/international-telecommunication-union-itu-24522 

World Health Organization. (2018b). Noncommunicable diseases country profiles 2018. 

World Health Organization. https://apps.who.int/iris/handle/10665/274512. 

World Health Organization( 2017), Cancer Resolution: cancer prevention and control in the 

context of an integrated approach. 
https://apps.who.int/gb/ebwha/pdf_files/WHA70/A70_R12-en.pdf 

World Health Organization, International Atomic Energy Agency & International Agency 

for Research on Cancer ( 2016 ). Integrated Missions of PACT(imPACT)Cancer Control 

Capacity and Needs Assessment Report.who.int/data/gho/data/themes/mortality-and-

global-health-estimates/ghe-leading-causes-of-death 

World Health Organization. (2016 a). Global diffusion of eHealth: making universal health 

coverage achievable: report of the third global survey on eHealth. World Health 

Organization. https://apps.who.int/iris/handle/10665/252529. 

World Health Organization (2016 b), Regional Office for Africa: Africa to intensify cancer 

control through cancer registries. World Health Organization  

https://www.afro.who.int/news/africa-intensify-cancer-control-through-cancer-registries 

World Health Organization.(2013) Global action plan for the prevention and control of 

noncommunicable diseases 2013. World Health 

Organization.http://apps.who.int/iris/bitstream/10665/94384/1/9789241506236_eng.pdf?u

a= 

 

 

 

 

 

 

 

 

 

https://apps.who.int/iris/handle/10665/252529
https://www.afro.who.int/news/africa-intensify-cancer-control-through-cancer-registries


80 

 

APPENDICES 

Appendix 1: CONSENT FORM (County Staff & CHVs) 

Title: Mobile Health (mHealth) App for primary data collection for prostate cancer 

monitoring and surveillance. 

Sponsor: Self 

Principal Investigator: Benard Ndwiga Mwaniki. 

Address: Kenya Methodist University 

              P.O Box 267 -60200, Meru, Kenya. 

1. Introduction 

This Consent Form contains information about the research named above.  To be sure that 

you are informed about being in this research, we are asking you to read (or have read to you) 

this Consent Form. You will also be asked to sign it (or make your mark in front of a 

witness).  We will give you a copy of this form.  This consent form might contain some 

words that are unfamiliar to you.  Please ask us to explain anything you may not understand. 

2. Reason for the Research 

You are being asked to take part in research to: 

• Determine the data set required for cancer surveillance and decision-making. 

• Identify challenges faced by disease surveillance officers in accessing prostate cancer 

data. 

• Explore the application of the mHealth digital platform in real-time primary data 

collection for prostate cancer monitoring and surveillance. 

• Develop a prototype mHealth digital platform and demonstrate primary data 

collection for effective monitoring and surveillance. 

3. General Information about Research 

The research involves collecting your views by filling out a questionnaire that covers current 

interventions in the community targeting cancer, data requirements, availability, and 
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accessibility. This information will be critical in the design and development of a mHealth 

prototype seeking to improve primary data collection and access for proper prostate cancer 

monitoring and surveillance. 

4. Your Part in the Research 

If you agree to be in the research, you will be involved at the initial stage in filling out the 

questionnaire, testing the prototype before implementation, and supporting implementation in 

all sub-counties in Embu County.  

5. Possible Risks  

Taking part in the research has not anticipated risks since it involves sharing your views and 

exchanging ideas. 

6. Possible Benefits  

The research findings will help demonstrate primary data collection and improved access can 

help in making informed decisions regarding responsive prostate cancer care. 

7. If You Decide Not to Be in the Research 

You are free to decide if you want to be in this research.  Your decision will not affect your 

involvement later if the mHealth digital platform is adopted for use. 

8. Confidentiality 

We will protect information about you and your taking part in this research to the best of our 

ability.  You will not be named in any reports. may sometimes look at your research records.  

Someone from the IRB might want to ask you questions about being in the research, but you 

do not have to answer them.   

9. Compensation 

You will not be paid since you do not have to take part in this research. However, logistics 

support will be provided to facilitate sharing of data.  

10. Leaving the Research  
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You may leave the research at any time.  If you choose to take part, you can change your 

mind at any time and withdraw.    

11. If You Have a Problem or Have Other Questions 

Please call Benard Ndwiga, Phone number 0711969957 at any time during the research, if 

you have questions about the research. 

12. Your rights as a Participant 

This research has been reviewed and approved by the IRB of Kenya Methodist University. 

An IRB is a committee that reviews research studies to help protect participants.  

 

VOLUNTEER AGREEMENT 

The above document describing the benefits, risks, and procedures for the research titled 

Mobile Health (mHealth) App for primary data collection for prostate cancer monitoring and 

surveillance has been read and explained to me.  I have been given an opportunity to have 

any questions about the research answered to my satisfaction.  I agree to participate as a 

volunteer. 

____________________   ________________________________________ 

 Date   Signature or mark of volunteer 

I certify that the nature and purpose, the potential benefits, and possible risks associated with 

participating in this research have been explained to the above individual. 

 

____________________   ________________________________________ 

Date         Signature of Person Who Obtained Consent 
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Appendix 2: CONSENT FORM (Clients) 

Title: Mobile Health (mHealth) App for primary data collection for prostate cancer 

monitoring and surveillance. 

Sponsor: Self 

Principal Investigator: Benard Ndwiga Mwaniki. 

Address: Kenya Methodist University 

              P.O Box 267 -60200, Meru, Kenya. 

13. Introduction 

This Consent Form contains information about the research named above.  To be sure that 

you are informed about being in this research, we are asking you to read (or have read to you) 

this Consent Form. You will also be asked to sign it (or make your mark in front of a 

witness).  We will give you a copy of this form.  This consent form might contain some 

words that are unfamiliar to you.  Please ask us to explain anything you may not understand. 

14. Reason for the Research 

You are being asked to take part in research to: 

• Determine the data set required for cancer surveillance and decision-making. 

• Identify challenges faced by disease surveillance officers in accessing prostate cancer 

data. 

• Explore the application of the mHealth digital platform in real-time primary data 

collection for prostate cancer monitoring and surveillance. 

• Develop a prototype mHealth digital platform and demonstrate primary data 

collection for effective monitoring and surveillance. 

15. General Information about Research 

The research involves using the mHealth digital platform to record the client’s brief health 

history and behavioral practices that can increase the risk of prostate cancer, to demonstrate 
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real-time access to data for proper prostate cancer monitoring and surveillance. To help 

decision-makers to improve prostate cancer care.  

16. Your Part in the Research 

If you agree to be in the research, you will be involved in sharing your brief health history 

and behavioral practices that affect your health, especially prostate cancer. 

17. Possible Risks  

Taking part in the research has not anticipated risks since it involves sharing your health 

status history and health behavior practices. 

18. Possible Benefits  

The research findings will help demonstrate primary data collection and improved access can 

help in making informed decisions regarding addressing the challenges in access to prostate 

cancer care. 

19. If You Decide Not to Be in the Research 

You are free to decide if you want to be in this research.  Your decision will not affect you 

later if the mHealth digital platform is adopted for use in prostate cancer care. 

20. Confidentiality 

We will protect information about you and your taking part in this research to the best of our 

ability.  You will not be named in any reports.  Someone from the IRB might want to ask you 

questions about being in the research, but you do not have to answer them.   

21. Compensation 

You will not be paid since you do not have to take part in this research.   

22. Leaving the Research  

You may leave the research at any time.  If you choose to take part, you can change your 

mind at any time and withdraw.    

23. If You Have a Problem or Have Other Questions 
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Please call Benard Ndwiga, Phone number 0711969957 at any time during the research, if 

you have questions about the research. 

24. Your rights as a Participant 

This research has been reviewed and approved by the IRB of Kenya Methodist University. 

An IRB is a committee that reviews research studies to help protect participants.   

VOLUNTEER AGREEMENT 

The above document describing the benefits, risks, and procedures for the research titled 

Mobile Health (mHealth) App for primary data collection for prostate cancer monitoring and 

surveillance has been read and explained to me.  I have been given an opportunity to have 

any questions about the research answered to my satisfaction.  I agree to participate as a 

volunteer. 

____________________    ________________________________________ 

 Date   Signature or mark of volunteer 

 

If volunteers cannot read the form themselves, a witness must sign here: 

I was present while the benefits, risks, and procedures were read to the volunteer.  All 

questions were answered, and the volunteer has agreed to take part in the research.  

__________________  ________________________________________ 

Date    Signature of Witness 

I certify that the nature and purpose, the potential benefits, and possible risks associated with 

participating in this research have been explained to the above individual. 

____________________    ________________________________________ 

Date         Signature of Person Who 

Obtained Consent 

 

 



86 

 

Appendix 3: mHealth digital platform for primary data collection for prostate cancer 

questionnaire. 

The questionnaire is part of research on the use of mobile health digital platform for primary 

data collection by CHVs from the community to facilitate real-time access to data for prostate 

cancer surveillance and monitoring. 

INSTRUCTIONS: Please do not put your name on the questionnaire. In every part, select the 

or fill in the blanks with the correct answers. Kindly answer as truthfully as possible 

1. Gender: 

         [] Male             [] Female   

 

2 (a) Are you a County or a Subcounty staff? 

         [] County           []Subcounty 

 

2 (b) If the answer to (a) above is sub-county please indicate which one. 

          [] Embu East            [] Embu West   [] Mbeere North    

          [] Embu North        [] Mbeere South     

    

3. Indicate your highest academic level.  

          [] Certificate.           [] Diploma.     [] First degree.       

          [] Master’s degree.      [] Ph.D.            [] others (specify)--------- 

 

4. What is your designation? 

            [] County Disease Surveillance Coordinator.   

            [] County Community Health Focal Person.    

            [] County Health Information Officer     
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            [] Subcounty Disease Surveillance Coordinator. 

            [] Subcounty Community Health Focal Person 

            [] Sub-county Health Information Officer 

            [] Community Health Extension Worker (PHO, CHO, CHA, Others). 

5. How is the routine data collection from the community conducted by the CHVs? 

            [] Electronically 

            [] Manually 

            [] Both 

 

6. (a)Apart from “cases of cancer referred” reported by CHVs as per standard MoH community 

reporting tools, is there another cancer indicator reported by CHVs that you are aware of? 

           [] Yes  

           [] No 

6. (b) If the answer to (a) above is yes, kindly specify -------------------. 

  

 7(a) Do you have any software application that is used by CHVs in the community to target 

cancer-related interventions? 

            [] Yes     [] No 

7 (b) If the answer is yes in (a) above, which intervention areas are targeted?  

         [] Creating awareness      [] Cancer screening    [] Palliative care 

         [] Prevention of cancer      [] Cancer treatment   [] others (specify)------- 

 7 (c) If the answer is yes in (a) above, which cancer does the intervention target? 

          [] Prostate cancer                   [] Breast Cancer        [] Others (specify)----- 
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          [] Cervical cancer                  [] Colorectal cancer 

          [] Oesophageal cancer             [] General  

7 (d) If the answer to (a) above is No, do you think a mobile health digital platform can have 

an impact on early diagnosis and treatment outcomes? 

         [] Yes                    [] No. 

8 (a) Does the scope of integrated disease surveillance and response (IDSR) include Prostate 

cancer? 

          [] Yes             [] No 

8. (b) If No in (a) Is there an alternative surveillance mechanism for cancer within the county? 

         [] Yes        [] No 

9. (a) Currently do you have access to cancer data that can be used for surveillance? 

        [] Yes                [] No           [] Not applicable 

9. (b) If yes to (a) what is the source of the data? 

         [] Hospital-based data.  

         [] Community-based data. 

         [] Regional registries 

9. (c) If yes to (a) above, is the available data sufficient? 

        [] Yes            [] No 

9. (d) If yes to (a) how accessible is the data? 

        [] Real-time (Anytime ) 

        [] Specified timelines (e.g. monthly, quarterly e.t.c) 
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10 Which indicators would you consider important to facilitate prostate cancer surveillance? 

Please select all that apply. 

      []  Age of the client. 

      [] Location (residence) of the client. 

      [] History of other chronic conditions. 

      [] Exposure to risk factors known to contribute to prostate cancer. 

      [] Prostate cancer screening rates. 

      [] New cases of individuals diagnosed with prostate cancer. 

      [] Number of individuals on prostate cancer treatment. 

      [] Deaths related to prostate cancer.  

       

11. Within the county what informs decisions on cancer services such as screening outreach 

services? 

         [] Cancer incidence rate  

         [] Cancer prevalence rate 

         [] Administration decision not necessary based on data. 

         [] Partners area of coverage. 

 

Thank you for your participation. 
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Appendix 4: KEMU Scientific Ethics and Review Committee Approval 
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Appendix 5: Research License 
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Appendix 6: Sample back-end system user data 
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Appendix 7: Sample of client profile exported data 
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Appendix 7: Sample of client assessment exported data 
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Appendix 8: Sample of client assessment exported data 
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Appendix 9: Sample of client assessment exported data 

 

 


