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Turnaround Time (TAT): Time taken to an event for instance TAT1 is equal to Turnaround  

    time form onset of illness to first hospital visitation. TAT2 is time  

    from first hospital visit to cancer diagnosis. TAT3 is the time from  

    cancer diagnosis to clinical decision.  

Cancer Time to Diagnosis: Cancer to diagnosis is the period it taken between first encounter 

with the health facility  to the time diagnosis based on the different tests like blood tests, x-rays, 

CT scans, MRI scans or ultrasounds. Some may require endoscope and or biopsies conducted.  

 

Cancer Time to Clinical: This is the time it takes for a cancer patient to receive a clinical 

determination on whether there is initiation of chemotherapy, radiology, surgery combination and 

or palliative care. 

 

Cancer clinical Pathway: Cancer clinical pathway includes duration from screening, 

consultation, referrals, diagnosis and treatment. 
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ABSTRACT 

Delays in the onset of cancer to hospital visitation, diagnosis, and treatment of cancer can have 

adverse consequences on cancer management outcomes. Monitoring turnaround for various 

processes in the cancer pathway can provide important gaps that exist in the cancer treatment 

continuum, otherwise, patients would continually suffer due to personal delays, and hospital 

system delays leading to increased morbidity and mortality. This study aimed to explore the 

reasons for the patient’s delay in seeking early medical care for various cancers at the Jaramogi 

Oginga Odinga Teaching and Referral Hospital (JOOTRH). Specifically, this study determined 

the time taken for Cancer diagnosis (CAD) and clinical decision (CD) among patients and barriers 

to clinical decision (CD) and referral networks that exist. Data was obtained through a 

questionnaire and desk review of patient records, analysis done using various statistical packages 

R and SAS, and graphs and tables using Excel. The WHO Cancer classification based on 

anatomical classification was used. Of the 320 cancer participants enrolled, the majority >30% of 

the cancer cases were from Kisumu and Siaya counties. Breast, cervix, esophagus, and prostate 

cancers were most prevalent respectively. More than 60% of patients were in stages II and III at 

the time of diagnosis. The median overall TAT from onset to clinical decision was 21 months. In a 

Cox proportional Hazard regression model, employed patients were less likely to visit the hospital 

after the onset of the disease compared to the unemployed patients (HR: 0.51; 95% CI: 0.39-0.65; 

P < 0.005) while TB Patients were more likely to visit the hospital after onset of disease compared 

to their counterparts who did not have TB (HR: 3.68; 95% CI: 1.16-11.7; P = 0.03) and this 

outcome remained significant even on time between diagnosis and clinical decision. Females were 

less likely to be diagnosed with cancer (HR: 0.74; 95% CI: 0.56-0.98; P = 0.03) compared to male 

and equally married patients were less likely to have a shorter TAT for cancer diagnosis (HR: 

0.71; 95% CI: 0.51-0.98; P = 0.04) compared to those who were single and similarly those who 

had initial cancer screening compared to those without (HR: 0.71; 95% CI: 0.53-0.97; P = 0.03). 

Further, alluding the role of social behavior on the impact of uptake of cancer services as amidst 

the many cancer screening programs in place. The turn around tine determined in this study 

demonstrated that regardless of cancer type or staging of the cancer , the delay was  longer in all 

the two groups  on time between onset of illness and time to first hospital visit. In conclusion, 

being a woman, being in a relationship through marriage, and having initial screening for cancer 

contributed to a delay in cancer turnaround time, while on the other hand, TB patients experienced 

short turnaround times across the cancer management pathways. There is a need for public health 

education and follow-up on the need for early cancer screening. The role of gender, employment 

status, and marital status on the social influence on the uptake of cancer needs to be investigated. 
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CHAPTER ONE: INTRODUCTION 

1.1 Background to the study 

Cancer is among the leading causes of morbidity and mortality worldwide with an exponential 

increase in both mortality and incidence overtime (Plummer et al., 2016). The increase in 

mortality and morbidity has been associated with delays in the clinical pathway. Clinical pathway 

is an operating procedural process for healthcare that would ensure multidisciplinary standardized 

health care functions. Documented barriers to cancer management range from poor health seeking 

behaviour to facility related factors such as poor follow up, insufficient expertise in cancer 

pathology leading to delays in service delivery and poor implementation of health policy on 

cancer management (Oketch et al. 2019b; Oketch et al. 2019a; Kisiangani et al. 2018) . Other 

barriers have been shown to contribute to delay in diagnosis and late initiation of cancer therapy 

(Carrera, Kantarjian, and Blinder 2018;  (Adeloye et al. 2018; Finocchario-Kessler et al. 2016). 

Cancer referral networks are key in the entire chain of clinical pathways in ensuring all services 

needed are received within the health facility or a second opinion sought on particular cancer 

management elsewhere. Where referral networks are not well defined or chain of clinical pathway 

is not complete, patients are bound to be lost to follow up resulting to possible regression 

(Khakbazan et al. 2014; Click or tap here to enter text. While Western countries have developed 

policies to mitigate on delay in cancer patients’ management (Girolamo et al. 2018; Niëns et al. 

2014), developing countries in Sub-Saharan Africa (SSA) are yet to do so. This study investigated 

turnaround times, barriers to diagnosis and clinical decisions and also existing referral networks 

along the continuum of cancer management pathways at the JOORTH as one of the biggest 

regional cancer centres.  

 

Cancer being a progressive disease if diagnosed early can be treated and patients recover fully. 

Delays in cancer diagnosis may occur throughout the diagnostic pathways and time taken to make 

clinical decision for patient, primary care, and secondary care have not been defined. Identifying 

patients with cancer pose a lot of challenge even though it remains an important task in the 

medical practice (Salika et al., 2018). Short turnaround time for cancer management is important 

in ensuring duration taken for presumptive diagnosis and clinical decisions is shortened to allow 

maximum benefit for patients. Delay in cancer presentation and diagnosis is well documented as 
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major determinants to cancer management and cancer survival (Tapela et al., 2018;  Kisiangani et 

al., 2018) In Kenya, turnaround time for cancer diagnosis and clinical decision is not clearly 

defined in the various hospital charters, making it difficult to measure performance of cancer 

management at health facility level. Therefore, this study sought to determine the existing 

turnaround time for cancer diagnosis and cancer treatment at the JOOTRH.  

 

In both developed and developing countries, barriers to cancer diagnosis and treatment have been 

demonstrated to contribute to poor cancer outcomes (Mwaka et al., 2013; Wabinga, and Mayanja-

Kizza 2013 ;Moriceau et al. 2016; Kitano et al., 2019; Kitano et al., 2019). These barriers range 

from shortage of health facilities to shortage of qualified clinical staff that can detect early signs 

and symptoms of cancer at lower cadres of the health system. Cancer management is part of the 

primary health care services and should be given prominence just like other infectious diseases. 

However, the extent to which patient-related barriers like health seeking behaviour and facility-

related barriers affect patient decision to access care, cancer diagnosis and treatment for cancer 

patients is unknown. While these barriers to achieving acceptable access to diagnosis and 

treatment remain varied and contextualised in various settings, there remain limited understanding 

on the documented barriers. In this study, barriers to diagnosis and clinical decisions through 

directly engaging the cancer patients were sought. 

 

Effective referral systems with traceability of patient’s prognosis while on treatment is crucial to 

the success of cancer interventions. While countries in the western world ensure efficiency in care 

and treatment for their cancer patients through an integrated health system (Neal et al., 2014; 

Click or tap here to enter text. the opposite has been reported in the sub-Saharan African region 

and Kenya being one of them (Allgar & Neal, 2005; Gopal et al., 2012; Bentrem et al., 2013; 

Kisiangani et al., 2018b). Cancer referrals from Kenya to other countries has increased 

exponentially and most of such referrals are done in the quest to seek a second opinion (Kurian et 

al., 2017). These decisions are made when there is apparent disease which has progressed to 

worse stages (May Pini et al., 2012)are fragmented and not easily accessible or data untraceable, 

the magnitude of the cancer problem is not clearly known. The fragmented referral system for 

cancer patients increases the overall cost of management and unnecessary wastage of resources. 

Where there is access to treatments, the cost of treatment remains unaffordable to many 
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households Click or tap here to enter text.Carrera, Kantarjian, and Blinder 2018; Kanarek et al., 

2014; Geynisman et al., 2014). Therefore, strengthening cancer referral systems and follow-ups 

would ensure efficiency and effectiveness in the management of cancer patients. This study 

determined the existing referral networks across the various counties (inter-referrals and extra-

referrals) for cancer patients as they received services from the JOOTRH.  

 

1.2 Statement of the problem 

Half of the patients diagnosed with cancer in Kenya die before they reach their fifth year due to 

delay in cancer diagnosis, or clinical decision leading to delayed initiation of treatment or lack of 

treatment associated with costs (Gershon et al., 2019). According to the Ministry of Health 

reports, by the end of 2020, reported cancer prevalence was  82,620 cases, incidences 42,116 

cases, and deaths 27,092 cases against a population of 53,771,300 (MoH, 2023). Delay in 

diagnosis and initiation of cancer treatments are the major contributing factors to most of the 

cancer related deaths (Hoang Lan et al., 2013;. Studies conducted on the various cancer conditions 

have linked poor outcomes of cancer on knowledge gap (Tsai et al., 2018;Tsai et al., 2018;Tsai et 

al., 2018)  , lack of skills for early detection (Shen et al., 2016)  and delay in medical pathway or 

health seeking behaviour among patients (Salika et al., 2018). To date, in Kenya, there has not 

been any study designed to look at turnaround time in terms of delay in accessing diagnostic and 

treatment for cancer and factors that hinder timely cancer diagnosis and treatment and equally 

identify promising channels of treatments that exist through referral networks both in country. 

This study was designed to provide baseline information on the time taken to receive diagnostics 

and clinical decisions, while determining the actual barriers associated with these and time taken 

through the clinical pathway for cancer patients. Additionally, the study identified the various 

referral networks that exist within the JOOTRH clinical pathways. 

 

1.3 Justification of the Study 

The study performed a descriptive analysis of the sampled study population at the Jaramogi 

Oginga Odinga Teaching and Referral Hospital (JOOTRH) oncology centre with primary focus 

on delay in Turnaround time (TAT) for cancer diagnosis, barriers to cancer diagnosis and clinical 

decision among patients seeking services at the centre. Since the facility was not a one stop shop 
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for all cancer services, this study identified the various referral networks that exist in terms of 

intra-referral (within the country) of patients and their influence in the TAT for service provision 

at the oncology centre, JOOTRH in Kisumu. 

1.4  Research Questions  

i. What is the turnaround time for cancer diagnosis and clinical decision at the JOOTRH?  

ii. What are the barriers to achieving acceptable TAT for cancer diagnosis and clinical 

decision at the JOOTRH?  

iii. What are the referral networks for cancer patients who seek services at the JOOTRH?  

1.5 Main objective 

To determine factors associated with delay in cancer diagnosis and clinical decision at the 

JOORTH hospital. 

1.6 Specific objectives of the study 

i. To determine the turnaround time for cancer diagnosis among patients at the JOOTRH.  

ii. To determine the barriers to cancer diagnosis and clinical decision at the JOOTRH  

iii. To determine the referral networks for cancer patients seeking services at the JOOTRH 

 

1.7 Significance of the Study 

Diagnosis and clinical management of cancer in Kenya has a lot of challenges that includes delay 

in diagnosis, delay in clinical decisions and weak and unstructured patient referral systems for 

further management. Despite the creation of the regional cancer centres to spearhead 

developments of policy on cancer treatment and management in Kenya by 2014, seven years later 

there are still challenges with delay in cancer diagnosis and clinical decisions coupled with lack of 

expertise in early medical detection of cancer cases. This study has provided data and information 

that will enable the county health department in planning, prioritizing and institutionalizing 

interventions for strengthening the delivery of cancer prevention, diagnostic and treatment 

services in Kisumu County. The findings and the recommendations of this study are useful as a 

reference point for the managers and administrators of health systems and units in Kenya as a 

whole. In addition, the study findings form a basis for further research and contribute to literature 
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not only for the management of cancer patients, but in the management of health institutions in 

general.  

1.8 Scope of the Study 

This study was conducted among patients seeking services at the oncology centre at JOORTH in 

Kisumu, which serves as a referral hospital for the western region of Kenya.  

1.9 Limitations of the Study 

The study considered patient related TAT, which is mainly based on recall period, which could be 

longer than indicated, however this was verified from the patient records at the cancer registry but 

also patient recall period. Verification of the extreme TAT process took longer than expected to 

ensure data collected was accurate. TAT calculations were clearly defined in three 

categories/phases to look at patient associated delay in TAT, and hospital associated delay 

processes.  

  



18 

 

CHAPTER TWO: LITERATURE REVIEW 

2.1 Introduction 

Cancer is a term used in describing a group of malignant tumors with a common characteristic of 

uncontrolled growth of abnormal cells that have acquired the capacity to spread and metastasize to 

distant site through the circulation (NIH, 2014) Cancers are caused by combined genetic and non-

genetic changes induced by environmental factors that trigger inappropriate activation or 

inactivation of specific genes leading to neoplastic transformations, or abnormal cell growth (Feng 

et al. 2018;Williams et al. 2014). There is little information on key cellular events that occur in 

early stages of cancer development as well as environmental factors and internal indications that 

trigger these changes in the cellular make up. Recent advances in molecular epidemiology 

allowed researchers the opportunity to do in-depth basic research as well as possible causes of 

cancers, their distributions, and the various population at risk of acquiring the various cancers. In 

the developed countries it’s now possible to identify particularly high-risk individuals and 

potentially design an efficient strategy for cancer prevention yet this still pose a significant 

challenge in the developing countries, especially the sub- Saharan Africa. 

 

2.2 Classification of the Common Cancer Types 

The term cancer is a condition in which abnormal cells divide without control and can invade 

nearby tissues. Cancer cells can also spread to other parts of the body through the blood and 

lymphatic systems a term called metastasis. There are several types of cancer; carcinoma is a 

cancer that begins in the skin or in tissues that line or cover internal organs. Sarcoma is a cancer 

that begins in bone, cartilage, fat, muscle, blood vessels, or other connective or supportive tissue. 

Leukaemia is a cancer that starts in blood-forming tissue, such as the bone marrow, and causes 

large numbers of abnormal blood cells to be produced and enter the blood. Lymphoma and 

multiple myeloma are cancers that begin in the cells of the immune system. Central nervous 

system cancers are cancers that begin in the tissues of the brain and spinal cord also called 

malignancy (NIC Dictionary of cancer terms of 2010). 

According to the World Health Organisation international classification of diseases tenth edition 

(WHO-ICD-10), cancer have been classified under major categories based on their occurrences 

and tissues affected. As follows; lip, oral cavity (ICD-10 C00-08), nasopharynx (C11), other 



19 

 

pharynx (C09-10, C12-14), oesophagus (C15), stomach anus C18-21), liver (C22), gallbladder 

(C23-24), pancreas (C16), colon and rectum (including (C25), larynx (C32), lung (including 

trachea, C33-34), melanoma of skin (C43), Kaposi sarcoma (C46), female breast (C50), cervix 

uteri (C53), corpus uteri (C54), ovary (C56), prostate (C61), testis (C62), kidney (including renal 

pelvis and ureter, C64-66), bladder (C67), brain and central nervous system (C70-72), thyroid 

(C73), Hodgkin lymphoma (C81), non-Hodgkin lymphoma (C82-85, C96), multiple myeloma 

(C88 1 C90), leukaemia (C91-95) and all cancers combined, excluding non-melanoma skin cancer 

(C00-97, except C44). 

 

2.3 Epidemiology of Cancer 

Cancer is the second leading cause of mortality globally with an estimated 9.6 million deaths by 

2018 (Bray et al., 2018; 2018). Existing statistics indicate that 32.5 million persons are living with 

cancer and 14.1 are new cancer cases. It is estimated that by 2030 the number of new cancer cases 

will increase to 21.7 million persons. Globally approximately 1 in 6 deaths that occur are 

associated with cancer and approximately 65% of such deaths occurred in the low- and middle-

income countries across the world. Worldwide, the most common cancer is lung cancer that 

accounts for 13% of all cancer detected, followed by breast cancer at 12%, colorectal cancer 10%, 

prostate 8%, stomach 7%, liver 5%, cervix 4%, oesophagus 3%, bladder 3% and the remaining 

cancer accounted for 35% of all the cases reported worldwide. The most common cancer in men 

was lung cancer and breast cancer in women (Plummer et al., 2016; 2016; Bray et al. 2018). 

  

 In Kenya, cancer ranks third among diseases with the highest mortality rate after HIV and 

cardiovascular disease with an estimated 5% annual incidence. Breast cancer is the leading cause 

of cancer followed by colorectal 10%, oesophagus 9%, prostate 8%, cervix 6%, stomach 4%, lung 

4% ovary 4% and the remaining 24 cancer types accounted for 38% of the total cancer detected 

with prostate cancer being more prevalent in men followed by oesophagus (Health, 2017).  
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2.4 Risk Factors for Cancers 

Risk factors for cancer fall into five key areas namely environmental pollutants, tobacco use, 

unhealthy diet, and physical inactivity (Danaei et al. 2005; Gopal et al. 2012). There is well 

documented scientific evidence to show that tobacco use, alcohol use, unhealthy diet, and physical 

inactivity are major cancer risk factors worldwide (Epping-Jordan, 2005) 2005)  and also remains 

the risk factors for the other non-communicable diseases (Lewandowska et al. 2019). Chronic 

infections are also risk factors for cancer (Sayed et al., 2016;  and have major relevance in low- 

and middle-income countries across the continent. Approximately 15% of cancers diagnosed in 

2012 were attributed to carcinogenic infections (Plummer et al., 2016), including Helicobacter 

pylori (Plummer et al., 2016), Human papillomavirus (HPV) (De Vuyst et al. 2013; Finocchario-

Kessler et al. 2016) , Hepatitis B virus (Plummer et al., 2016) , Hepatitis C virus (Mumtaz et al., 

2014, and Epstein-Barr virus (Gopal et al. 2012; Buckle et al. 2016; . Hepatitis B and C virus and 

some types of HPV were also known to increase the risk for liver and cervical cancer, respectively 

(Plummer et al., 2016). Infection with HIV substantially increases the risk of cancers such as 

cervical cancer and Kaposi Sarcoma due to suppressed immunity (Parkin et al. 2008; Sasco et al. 

2010).  

 

2. 5 Turnaround Time for Cancer Diagnosis and Clinical Decision  

Delays in cancer diagnosis may occur throughout the diagnostic pathways. Time taken to make 

clinical decision and referral network pathways for patient primary care, and secondary care is 

never clearly defined in many resources limited settings. Early Identification of patients with 

cancer pose a lot of challenges even though it remains an important task in the medical practice. 

Studies conducted on the various cancer conditions have linked poor outcomes of cancer on 

knowledge gap (Tsai et al., 2018) , lack of skills for early detection (Shen et al., 2016)  and delay 

in medical pathway or health seeking behaviour among patients (Salika et al., 2018). However, 

time intervals to cancer diagnosis and clinical decision and barriers and their effects have not been 

explored especially in the sub-Saharan African countries (Torre et al. 2015; Health 2017; Pace and 

Shulman 2016). Patient associated delays may occur when a patient fails to recognize and act on 

suspicious early cancer symptoms. This has been occasioned by poor public awareness for early 

symptoms of cancer which is considered to be the predominant reason for delayed presentation, 
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particularly if symptoms are atypical in nature (Tsai et al., 2018). Most of the cancer patients seek 

clinical care with symptoms but only a fraction of them present known alarm symptoms of cancer. 

Several studies conducted in both developed and developing countries have reported increase in 

morbidity and mortality of cancer patients due to delay in diagnosis and clinical decision that 

would ensure initiation of treatment (McKenzie et al. 2018; Lewandowski et al. 2017; Akuoko et 

al. 2017; Baishya et al. 2015).  

Delay in the cancer diagnosis may worsen the prognosis and diagnosis thus requiring more 

intensive and extensive treatment which may have more adverse effects, high-cost implications 

and sometimes death (Black and Richmond 2019; Ginsburg et al., 2017) . A lot of patient 

factors are contributed due to symptoms that present like for other common diseases thus 

treatment is accorded for such until no response is observed (Lewandowski et al., 2017). The 

symptoms that are commonly appearing and are associated with the delay in early cancer 

diagnosis includes unexplained bleeding, difficulty in swallowing, change in bowel or bladder 

habits, sores that do not heal, unexplained pain, cough or hoarseness, unexplained lump or 

swelling, change in the appearance of a mole, and not limited to unexplained weight loss. It is 

therefore very important to limit delay of cancer diagnosis and ensure high quality at every step 

in the diagnostic and clinical decision pathways because unnecessary delay in cancer diagnosis 

increases progression of cancer. Use of inappropriate tests and procedures and failure to make 

follow up on in conclusive tests results. Symptomatic treatment, erroneous assessment of 

symptoms origin and organization of the health care system could play a role in the overall 

delay in time taken to achieve better cancer diagnostic services and prompt clinical decisions 

and further investigations and referral options.  

 

2.6 Barriers to achieving acceptable TAT for cancer diagnosis and clinical decision. 

Several barriers or changes that affect access to cancer diagnosis and treatment are well 

documented (Sayed et al., 2019;Lewandowski et al. 2017). For instance, despite the fact that 

cervical cancer is preventable through effective screenings and treatment when diagnosed early, 

incidences and mortality associated with it still ranks high in both low- and middle-income 

countries (Oketch et al., 2019a). High incidence deaths associated with cervical cancer have been 

documented. As such, it remains the most common cancer among women and the leading cause of 

death in many African countries. In Kenya, new cases and mortality rates are expected to rise by 
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75% by 2025 in the absence of effective scale up of interventions for screening programs and 

early treatments (MFA RU, 2010;Oketch et al. 2019a). This increase is caused to by patient 

related factors like poor health seeking behavior which leads to late presentation at the hospital 

when there are apparent cancer symptoms or when condition have progressed to later stages. 

Some African traditionalist beliefs that associate some swellings or cancer symptoms for curses 

that would in return seek traditionalist for treatment or cleansing. Patients presenting at the 

hospital with late-stage cancer also reduce their chances of survival even in the presence of the 

best cancer care program. Such stigma may prevent cancer patients and such incidence of deaths 

may affect other persons with similar conditions not to seek medical attention due to fear of 

deaths or stigma associated.  

 

While high quality, increased access and acceptable screening programs are necessary in the 

prevention of cervical cancer, well trained medical staff, effective referral system and laboratory 

facilities, lack of transport and tracking system in most cases makes screening strategies 

unfeasible in most low-income countries (Vanderpuye et al., 2017 Kohler et al. 2017; Kohler et al. 

2017; Mwaka, Wabinga, and Mayanja-Kizza 2013). However, the extent to which these barriers 

affect access to patient decision to access care, cancer diagnosis and treatment for cancer patients 

is unknown. While barriers to achieving acceptable access to diagnosis and treatment remains 

varied and contextualise in various settings, there is need for an in-depth understanding of these 

barriers and their root causes in order to mitigate on them. In the developed countries an 

acceptable TAT has been established throughout the treatment pathway for cancer patients 

contrary to many countries in the sub-Saharan Africa where Kenya belongs. 

2.7 Referral networks for cancer patients 

While cancer prevalence remains a valid tool for monitoring cancer epidemic patterns in countries 

where >1% of populations have cancer of any various form, this data more often than not is 

limited to specific institutions or programs. Effective referral systems with traceability of patient’s 

prognosis while on treatment is crucial to the success in the cancer intervention as demonstrated in 

Countries like United Kingdom. While many countries in the western world ensures efficiency in 

care and treatment for cancer patients through integrated health system that ensures referrals occur 

within two weeks and traceability done, the opposite is reported in sub-Saharan Africa. In many 
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countries within the sub-Saharan region, cancer referral services are fragmented and not easily 

accessible due to long waiting list, cost of diagnostic services, and complexity of initiation on 

therapy or surgical procedures or data traceable hence the magnitude of the cancer problem is not 

clearly known. Where there is access to treatments, the cost of treatment remains unaffordable to 

many households. Identifying early-stage cancer and providing the necessary clinical intervention 

at the right time is the key to improving cancer survival. Screening for early-stage cancer confers 

high survival benefit, presumably by permitting timely detection of early stage of cancer disease. 

For instance, in lung cancer, stage progression is associated with decreased surgical cure rates and 

poorer overall survival. Delays in the diagnosis and treatment of cancer of any form leads to 

clinical progression and thus not uncommon. In most cases this delay is associated with 

incomplete or fragmented referral system that ensures patients are referred to specialists in the 

next level of clinical care. Referral of cancer patients for specialist care should guarantee better 

clinical management and outcome, however there are factors that influence the referral chain that 

would not guarantee the complete chain of custody of the referred patients. Additionally, some 

patients are referred to distance health facilities that would require patients to put up in hotels or 

need specialized transport arrangement and all at a cost. To look for resources before seeking such 

services from the referred facility. These delays in the referral system contribute to the outcome 

not referred for specialized medical care due to challenges in the manage, and the timely care of 

lung nodules suspicious for cancer is presumed critical for individual patients and population 

health. 

 

2.8 Theoretical Framework 

The most suitable theory for this study would be the systems theory originated by Hegel, the 

German philosopher who stated that the whole is greater than the sum of its parts. Overall, the 

systems theory has two versions: the closed and the open systems. The closed systems (also 

known as the rational or natural system) view an organization, including a health facility, as a 

closed entity separate and independent of environmental influences. The open systems theory 

postulates that an organisation is open and dependent on the environment, especially as concerns 

connections with internal and external components. This study adopted this theory because it is 
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most suitable for cancer management in health care settings with administration component, 

because in a health facility, there are many independent activities.  

Systems theory postulates that health facilities are like other open systems which of necessity 

engage in various modes of exchange with the environment. The theory emphasises the 

consideration of the relationships between the health facilities and its environment as well as what 

goes on within the health facilities. This theory is basically concerned with the problems of 

relationships, of structures and of interdependence, rather than with the constant attributes of 

objects. In the systems theory approach, a health facility is a set of interacting units with 

relationships among them. The properties (or behaviour) of a health facility as a whole emerge out 

of the interaction of the components composing the health facilities. Therefore, if the inputs of 

human resources (laboratory staff time, the oncologist, pathologist, cancer nurses etc. and other 

non-laboratory staffs’ resources), material resources (health facilities as institutions and health 

facilities supplies) and symbolic resources (Diagnostic methodology or standard operating 

procedures etc.) are well adhered to (management actions), it will result to internally efficient 

health system. This is defined in a schematic diagram in Figure 2.1 show below. As adapted in 

this study, the systems theory postulated that several factors, managerial in nature, influence 

cancer services in health facilities: that health-facility related factors, culture, community, 

environment, and personal related factors all work independently and co-ordinately to influence 

the time for cancer diagnosis and clinical decision in health facilities. Hence the way they are 

regulated by the management dictate the number of patients who seek cancer services and the 

quality of services that they offer or received by recipients. 
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Figure 2.1: Components of the Health System viewed from this perspective, the inputs that health 

facilities obtain from the environment and the process that is takes the inputs through one 

important determinants of internal efficiency. Source: Adapted from Owolabi (1987). 

 

2.9 The Conceptual Framework of the Study 

The conceptual framework adopted in this study is rooted in the open systems theory of health 

administration. According to this theory, a health facility is an open system that engages in 

various modes of exchange with the environment. It emphasises the consideration of the 

relationships between the health facilities and its environment as well as what goes on within the 

health facilities (Hall et al., 1988). The theory is basically concerned with the issues of 

relationships, of structures and of interdependence, rather than with the constant attributes of 

objects. In this framework, several questions are posed to have a bearing on the time taken to 

receive conclusive cancer diagnostic services and appropriate clinical decision and its implication 

on the outcome of cancer services. These core areas are presented in the schematic diagram below 

for ease of understanding the interrelationship between the independent variable and the 

dependent variable. 
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Figure 2.2: Conceptual framework for the factors influencing the Turnaround time in Cancer 

diagnosis and clinical decision. Source: Adopted from Oso, W. Y. & Onen, D. (2008) 

 

CHAPTER THREE: METHODOLOGY 

3.1 Introduction 

This chapter describes the research procedure and techniques which were used in the study. It 

describes the research design, population, sample size, and sampling procedures employed as well 

as the basis for planning, selecting, and developing the instruments that were used in the study. It 

also describes the procedure for the applications of the instruments, and the data management and 

analysis techniques used. 

 

3.2 Study Site  

This study was conducted at the Jaramogi Oginga Odinga Teaching and Referral Hospital 

(JOOTRH) in Kisumu city. This study site is a level six health facility in the country and was 

selected because is a referral hospital for cancer services in the wider Nyanza and western regions. 

 

3.3 Research Design 

This is a cross-sectional surveillance study that employed desk review through abstraction of data 

retrospectively from the cancer registries from between April-May 2022. A prospective 

component allowed identification of the prospective participants who were contacted for 

interviews. A cross sections survey design was preferred because it enables the researcher to 

collect a lot of data within a very short time. It also enabled the researcher to provide quantitative 

description of the population from just a part of it. The cross-sectional design was adopted here 

instead of longitudinal survey because it enabled the researcher to collect data at one point in time 

and to analyse for fuller explanation on the identification of time in cancer diagnosis and clinical 

decisions made, the prevalence of the cancer in the region, demographic information on the 

patients and other important data that allowed the researcher to answer on the research questions 

posted. The study gathered as much facts as possible which enabled researcher to clarify and 

describe in overall the nature of time taken to diagnose cancer patients and the time taken for a 
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clinical decision to be made on the cancer patient management, the barriers that are associated 

with the delay and the existing referral networks that operate for cancer patient’s management.  

 

3.4 Study Population 

A study (or parent) target population here referred to the population to which this study  drew its 

target population. In this particular study, the study population consisted of patients seeking 

services at the cancer centre at the JOOTRH hospital and providers of such services.  

 

3.5 Sample Size and Sample Selection 

This section describes the sample size and sample selection that were used in the study. 

3.5.1 Sample Size 

The Fisher’s ( with Finite Population Correction Factor Fishers’) sample size formula (Mugenda, 

2003) was used to obtain the sample size.  

𝑛 =  
(𝑍𝛼 + 𝑍2𝛽)

2
 × 𝑝(1 − 𝑝)

𝑚2
 

Where:  

n = required sample size 

𝑍𝛼 = 1.96 stand critical value at which we make a statistical decision at 5% alpha level of 

significance and 𝑝𝑜𝑤𝑒𝑟 𝑜𝑓 (1 − 𝛽) where 𝑍2𝛽 = 1.64 

p = estimated prevalence of cancer of 5% (GLOBALCAN) 

m = margin of error at 5%  

This implies: 

𝑛 =
(1.96 + 1.64)2  × 0.05(1 − 0.05)

0.052
= 246.24 

Where a projected 30% attrition for any eventually (n= for) i.e., missing data. 

𝑛 = (0.30 × 246) + 320 
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An attrition of 30% was used to caution on the fore able challenge  with incomplete consenting 

processes or during administration of the questionnaire as many of the patients were being 

consented while on chemotherapy and to minimize potential bias and maintain statistical power. 

𝑍2𝛽 is the Z-score for the desired power level. Alfa is the desired level of significance at 

95% Confidence Interval. 

3.5.2 Sampling Techniques 

The study used purposive sampling technique to select respondents who have been diagnosed and 

seeking cancer services at the JOOTRH hospital cancer centre. Purposive sampling method was 

employed in the selection of potential participants to be enrolled in the study,who were diagnosed  

with cancer. The technique enabled the researcher to obtain data from a defined period from the 

cancer registry and also only from the potential respondents that had the kind of information 

needed, and to cut down on time and other resources that could have been wasted in interviewing 

people who did not have the required criteria of enrolment. Convenience sampling technique was 

used in the data abstraction process to pick relevant information from the registries that included 

dates patients seen, diagnosis requested, and clinical decision made, type of cancer, demography, 

and the referral data for those who sought services in a different facility or out of the country. This 

technique was used to save time and to cut down on the cost of the study, secondly, from the 

sample population used is a representation of a general population since JOOTRH is a referral 

hospital for more than 6 counties in Western Kenya with approximate population of 8 million 

(30%) of national population.  

 

3.6  Validity and Reliability of Data Collection Tools  

This section deals with quality control. Controlling quality involves adjusting the values of 

validity and reliability coefficients of the study instruments until each instrument attained 

acceptable value. This could be in terms of performance of standard control panels, daily 

performance of machine etc. 

 



29 

 

3.6.1  Validity of Instruments 

The researcher used structured questionnaires and data abstraction forms attached at the end of 

(Appendix I and II) to obtain data during the study. Thus, the validity of research instruments is a 

measure of the extent to which the instruments measure what they were intended to measure. A 

research instrument is valid if it actually measures what it is supposed to measure and when the 

data collected through it accurately represents the respondents’ opinion. The validity of the 

instruments was determined by experts. The instruments were given to two experts in the research 

field: my supervisors and an experienced data specialist colleague in KEMRI program where they 

evaluated and judged the relevance of each item in the instrument to the study objectives and the 

overall purpose of the study. The validity of the instruments was determined by experts using 

Cronbach Alpha  method where a calculated validity index of >0.8 was determined and was 

considered acceptable. From the assessments, the validities of the instruments were determined by 

calculating the Content validity index from the total number of items rated as relevant by both 

experts.  

3.6.2 Reliability of Instruments 

In this study, the reliability of the study instruments was determined through the test-re-test 

method, data abstraction tool was tested for reliability of data collected in a test- re- test method 

until it was ascertained that the intended data was what was collected before it was implemented 

for use. Quality assurance issues of the data collected was also done to ensure reliability.  

 

3.7  Data Collection and Processing 

Quality control /quality assurance was done on data collected that have been abstracted. 

Individual data collected was entered into an excel sheet and accuracy and completeness 

determined. Data analysis was done using R statistical package (P, version 16, College Station, 

Texas, USA). Data entered in excel was uploaded into the SAS (SAS CORP, version 16, College 

Station, Texas, USA) software and quality, accuracy and completeness determined. All tools for 

data collection were stored well and used in verification or clarification.  
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 3.8  Methods of Data Management and Analysis 

3.8.1 Data management 

Data Storage:  

1. Data management: To protect respondents’ confidentiality, each respondent was 

assigned a unique identifier. This unique identifier was used for data collected during 

the study so that the data can be linked. All persons who had access to data forms 

were asked to sign confidentiality agreements. Identifying information was not 

entered in the electronic dataset. All data collection instruments were stored in closed, 

locked file cabinets with restricted access to except for the authorized persons. The 

electronic data was stored in a password-protected computer database with restricted 

access. The number of people who had access to information was limited to study 

staff and the researcher and her supervisors. 

2. Database Devices: Results obtained from data abstraction forms and questionnaires 

were directly entered into the database. Data was stored and managed using Microsoft 

Access and Excel (Windows 2010).  

 

3.8.2 Data Analysis 

Data was managed and analyzed using SAS (SAS, Institute version 16, College Station, Texas, 

USA) and R package. Descriptive statistics of mean and median was calculated. The median delay 

was calculated in days. The patient delay was estimated as median. For comparing the variables, 

non-parametric Mann-Whitney U test and Kruskall-Wallis test was done to determine whether 

there were significant differences between lengths of delay. Participant demographics were 

summarised using percentages, ordinal and nominal variables. Chi square  test was used to check 

for the association between categorical variables ( age, staging of cancer TB, screenings, etc.). 

Fisher Exact  test was used to test for the association between expected categorical variables with 

values <5. Multiple linear regression was used to model for TAT with other covariates of barriers 

to cancer diagnosis (continuous variable  and other covariates). A Cox regression analysis model 

was conducted on the variables of interest to determine their association with the TAT the to event. 
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Data was analysed using R version 4.3.0. Turnaround time was obtained by calculating period 

taken between the time patient diagnostic request was made and the time diagnosis and clinical 

decision was determined. A survival analysis model was done to model for time taken to achieve 

clinical decision. Survival plot was used to describe the time to patient getting clinical decision or 

determination in their pathway in health seeking. To determine time to diagnosis and clinical 

decision for patients receiving cancer services at the oncology unit at JOOTRH, Turn Around 

Time (TAT) was first calculated by subtracting dates between the following time points and 

results recorded as months; Onset of the disease and first hospital visit (TAT1), First hospital visit 

and cancer diagnosis (TAT2) and Cancer diagnosis and clinical decision (TAT3). Next, Cox 

proportional hazards were used to model time taken to achieve clinical decision given the 

hypothesized predictors. Significant predictors of TAT were further analyzed with a multivariate 

Cox proportional-hazards model. Additionally, Cox proportional-hazards model was used to 

compute survival curves describing time to cancer diagnosis and clinical decision while the 

distribution of cancer cases at JOOTRH were analyzed using the maps package in R software 

version 4.2.0. Level of significance was determined at P≤0.05 was considered as statistically 

significant. Statistical analysis frequency of cancer, distribution by age gender, location, cancer 

stage, cancer treatment, occupation, and predisposing factors were obtained by questionnaire 

method. Raw data were entered into Microsoft Excel and password protected to ensure access by 

authorized persons only. Other analysis involved the calculation of descriptive statistics; 

frequencies, standard deviations, and means and medians. Outputs of statistical analysis were 

presented in the form of tables, graphs, and charts. Chi-square analysis was used to examine the 

association between the risk factors and type of cancer in the study area. 

 

3.9  Ethical Considerations 

The approval to conduct the study was given by the Jaramogi Oginga Odinga University of 

Science and Technology Ethical Review Committee and the School of Graduate Studies. National 

Commission for Science and Technology (NACOSTI), The Jaramogi Oginga Odinga Teaching 

and Referral Hospital Ethical Review Committee provided approval for the study to be conducted 

at the JOOTRH. The Leadership of the Hospital equally provided his approval for the study to be 

conducted at the Hospital premises. Consent was sought from the study participants and data entry 
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was done using unique identifiers/codes to delink patient identities from the study records. The 

research records were kept in a locked file and all electronic information was coded and secured 

using a password. 
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CHAPTER FOUR: RESULTS 

4.1 Baseline Characteristics  

Between Jan 2022 to Sept 2022, a total of 322 participants seeking services from the oncology 

centre at the Jaramogi Oginga Odinga Teaching and Referral Hospital were taken through the 

study consenting process of and screened. Out of the 322 screened, 320 met study eligibility 

criteria and were consented and enrolled into the study. The baseline characteristics of the study 

population is presented in Table 4.1a. Kisumu and Siaya Counties bored the burden of the cancer 

patients seeking services at the JOOTRH and this accounted. On clinical characteristics, the 

average TAT was determined to be 21.2 months. Majority of the participants enrolled were 

women which accounted for 64% of the total population compared to men who were 36%.  

Majority of the population were married 81% (259/320) and the difference in men and women 

who were married was significant  (Chi-square Test: P<0.001). There was also significant 

difference in household income (chi-square test: p=0.01) with approximately, 79% (253/320) of 

the participants having average monthly income of 10,000Ksh or less. Majority of the participants 

had low level education below primary and highest education as Primary School level,  and the 

accounted for 70% (223/320) Chi-square Test : p=0.008.  

Table 4.1a: Baseline Demographic Characteristics of the study Participants in a cohort of cancer 

patients receiving clinical care at the Jaramogi Oginga Odinga Teaching and Referral Hospital in 

Kisumu. 

 

Characteristic Overall, N = 3201 
Female, N = 

2051 
Male, N = 1151 p-value2 

Overall Turn Around Time 

(months): 
21 (6, 48) 21 (6, 48) 21 (8, 48) 0.92 

Home County       0.89 

Kisumu 144 (45%) 96 (47%) 48 (42%)   

Siaya 77 (24%) 48 (23%) 29 (25%)   

Homabay 45 (14%) 29 (14%) 16 (14%)   

Vihiga 31 (9.7%) 18 (8.8%) 13 (11%)   

Other 23 (7.2%) 14 (6.8%) 9 (7.8%)   

Occupation       0.65 

Farmer 136 (73%) 91 (74%) 45 (%)   

Employed 99 (31%) 62 (30%) 37 (32%)   
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Unemployed 85 (27%) 52 (25%) 33 (29%)   

Marital Status        <0.001 

Married 259 (81%) 155 (76%) 104 (90%)   

Single 28 (8.8%) 18 (8.8%) 10 (8.7%)   

Widowed 33 (10%) 32 (16%) 1 (0.9%)   

Level of Education       0.008 

No education 79 (25%) 49 (24%) 30 (26%)   

Primary 144 (45%) 100 (49%) 44 (38%)   

Secondary 69 (22%) 46 (22%) 23 (20%)   

Tertiary 28 (8.8%) 10 (4.9%) 18 (16%)   

Religion       >0.99 

Christianity 313 (98%) 200 (98%) 113 (98%)   

Muslim 7 (2.2%) 5 (2.4%) 2 (1.7%)   

       0.011 
Household Income 

>10,000 67 (21%) 34 (17%) 33 (29%)   

10,000 253 (79%) 171 (83%) 82 (71%)   

Funding Medical Costs       0.67 

NHIF 288 (90%) 184 (90%) 104 (90%)   

SELF 14 (4.4%) 8 (3.9%) 6 (5.2%)   

HARAMBEE 18 (5.6%) 13 (6.3%) 5 (4.3%)   

 

4.1.1 Clinical Characteristics of the Study Participants  
 

On the clinical characteristics of this study population, 69% ( 220/320) of the study participants 

had previously gone for cancer screening compared to 31% (100/320) who had never gone for 

initial cancer screening. Women (n=161) accounted for the majority  of cancer patients who went 

for the initial screening compared to men (n=59). Majority of participants enrolled were at cancer 

Stage II and Stage III and accounted for 82% (262/230). Those who had no comorbidity with HIV 

and diabetes accounted for 99% and 89%  respectively. The most prevalent cancers in the study 

population were, Cervix Uteri (C53)-Ca Vulva (C51) accounted for 22% (72/320), 

oesophagus/Nasopharynx (C15/C11) accounted for  17% ( 53/32 Breast Cancer (C50) accounted 

for 16% (51/320) , prostate (C61) accounted for 13% (41/320)  cancers respectively. 
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Table 4.1b: Clinical Characteristics of the study participants in a cohort of cancer patients receiving 

clinical care at the Jaramogi Oginga Odinga Teaching and Referral Hospital in Kisumu, Kenya 

 

Clinical Characteristic 
Overall, N = 

3201 

Female, N = 

2051 

Male, N = 

1151 
p-value2 

Initial Screening       <0.001 

Initially Screened 220 (69%) 161 (79%) 59 (51%)   

Not Screened 100 (31%) 44 (21%) 56 (49%)   

Treatment N=317*)       0.92 

Chemotherapy 196 (62%) 127 (63%) 69 (61%)   

Radiotherapy 16 (5.0%) 9 (4.4%) 7 (6.1%)   

Chemo/Surgery 32 (10%) 20 (9.9%) 12 (11%)   

Surgery 73 (23%) 47 (23%) 26 (23%)   

 Stage       0.15 
 

Stage I 18 (5.6%) 12 (5.9%) 6 (5.2%)   
 

Stage II 145 (45%) 83 (40%) 62 (54%)   
 

Stage III 117 (37%) 81 (40%) 36 (31%)   
 

Stage IV 24 (7.5%) 19 (9.3%) 5 (4.3%)   
 

Unknown 16 (5.0%) 10 (4.9%) 6 (5.2%)   
 

Use of Tobacco       0.13 
 

Use tobacco 4 (1.3%) 1 (0.5%) 3 (2.6%)   
 

Non-tobacco-smoker 316 (99%) 204 (100%) 112 (97%)   
 

HIV       0.12 
 

Positive 59 (18%) 43 (21%) 16 (14%)   
 

Negative 261 (82%) 162 (79%) 99 (86%)   
 

Diabetic       0.14 
 

Diabetic 8 (2.5%) 3 (1.5%) 5 (4.3%)   
 

Not diabetic 312 (98%) 202 (99%) 110 (96%)   
 

Type of Cancer         
 

Breast Cancer (C50) 51 (16%) 50 (24%) 1 (0.9%)   
 

Cervix Uteri (C53) - Ca Vulva (C51) 72 (22%) 72 (35%) 0 (0%)   
 

Colon & rectum (C25) - Anal carcinoma 
(C18-21) 

20 (6.2%) 13 (6.3%) 7 (6.1%)   
 

Eosophagus (C15) - Nasopharynx (C11) 53 (17%) 21 (10%) 32 (28%)   
 

Liver (C22) - Leukemia (C91-95) 16 (5.0%) 12 (5.9%) 4 (3.5%)   
 

Non-Hodgkin lymphoma (C82-85,C96) - 

Hodgkin lymphoma (C81) 
13 (4.1%) 7 (3.4%) 6 (5.2%)   

 

Pacrease (C16) - Gallbladder (C23-24) 8 (2.5%) 4 (2.0%) 4 (3.5%)   
 

Prostate (C61) 41 (13%) 0 (0%) 41 (36%)   
 

Other cancers 46 (14%) 26 (13%) 20 (17%)   
 

1Median (95th - percentile) 
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2Wilcoxon rank sum test; Pearson's Chi-squared test; Fisher's exact test 
 

3Missing data (*) unless indicated- 3 missing data 
 

 

 

4.1.2 Distribution of the Cancer Types  Prevalence in the Study Population vs. Cancer  

Referral Sites 

Cancer cases at the JOOTRH were mostly from Kisumu and Siaya County which accounted for 

more than 70% of the cases. Figure 4.1  demonstrates, the most prevalent cancers in this study 

population were cancer of the cervix/Ca vulva, followed by oesophageal cancer, breast cancer, 

prostate cancer, and cancer, of cancer the colon. Kisumu county and Siaya bore the burden of 

cancer in his study population other groups of cancers. Cancer of the cervix was more prevalent 

ion Siaya followed by Migori, Kisumu and Vihiga counties respectively. Leukaemia was more 

prevalent in Kakamega and Migori counties. Oesophageal cancer was most prevalent in Vihiga, 

Kakamega and Kisumu. Cancer of the prostate was most prevalent in Kisii, Siaya, Kisumu and 

Vihiga Counties. It is not clearly known the cancer distribution patterns in Kisii, Busia and 

Kericho demonstrated as the numbers of patients referred from these counties were very few and 

were lump up as others  differential pattern prevalence different from the rest of the counties as 

seen in Figure 4.1. 
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Figure 4.1: Overall Distribution of Cancer Cases by location of the habitat Referral Sites for the Patients 

Seeking Health Services from and type of cancers in a cohort of cancer patients seeking services at the 

Oncology Unit Jaramogi Oginga Odinga Teaching and Referral Hospital in Kisumu, Kenya,  

 

 

4.1.3 Cancer Turnaround Time Outcomes vs Cancer Staging 

The average Cancer turnaround time (TAT) was 21.2 months, with TAT between the onset of 

cancer to the time a study participant visited the healthcare facility for health services was 15.3 

months, and the time taken between first visitation to the hospital to the time of diagnosis was 

0.83 months and time between when the diagnosis was done to the time when a presumptive 

clinical decision was made was 2.63 months. It is notable that even though  overall, the difference 

in TAT stratified by type of cancer was not significantly different (p=0.056),  The delay in Onset 

and first hospital visitation was more than any TAT category especially for  patients with Stages 

III, Stages IV, and those with unknown staging  documented the longest TAT  even though I 

wasn’t statistically significant across the various cancer staging (p=0.073). Similar trend was 

documented on TAT between  Diagnosis  Treatment/Clinical Decision There was no significant 

association between the various TAT, and the cancer staging as demonstrated in Table 4.2. 

 Cancer Stage   
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Turn Around Time 
Overall, N = 

3201 
Stage I, N = 

181 
Stage II, N = 

1451 
Stage III, N 

= 1171 
Stage IV, N 

= 241 
Unknown, N 

= 161 
p-value2 

Onset- Visiting Healthcare 

(months): 

15.3 

(1.5, 40.1) 

10.3 

(0.7, 25.7) 

13.3 

(2.2, 37.1) 

16.1 

(1.9, 40.1) 

16.5 

(33.3, 103.9) 

16.2 

(1.3, 62.0) 

0.073 

Visiting Healthcare- Diagnosis 

(months): 

0.83 

(0.1, 8.4) 

0.9 

(0.1, 14.7) 

0.83 

(0.2, 6.9) 

0.86 

(0.1, 8.6) 

0.8 

(0.2, 11.1) 

0.6 

(0.06, 12.3) 

0.89 

Diagnosis-Treatment/clinical 

decision (months): 

2.63 

(0.4, 12.7) 

2.26 

(0.5, 12.0) 

2.67 

(0.4, 13.1) 

2.3 

(0.5, 11.2) 

4.7 

(0.53, 18.0) 

2.6 

(0.4, 5.0) 

0.20 

Total Turn Around Time 

(months): 

21.2 

(0.6, 48.0) 

19.7 

(4.7, 35.0) 

20.2 

(5.3, 48.1) 

21.8 

(10.1, 45.7) 

26.4 

(12.1, 106.1) 

20 

(6.2, 66.1) 

0.067 

1Median (95th - percentile) 

2Kruskal-Walli’s rank sum test; Pearson's Chi-squared test; Fisher's exact test 

 

Table 4.2: Turnaround Time for Cancer stratified by cancer staging for patients Seeking Services at the 

Jaramogi Oginga Odinga Teaching and Referral Hospital, in Kisumu  

 

 

Cancer Turnaround Time Outcomes vs Type of Cancer 

The median Cancer turnaround time (TAT) was 21. months, stratified by type of cancer, this was 

However, overall,  there was no  statistical significance (Chi-square test: P=0.056) in the 

difference in TAT when stratified by the type of Cancer. On the Time between Onset of illness 

and First hospital visit, with Breast Cancer (C50)cancer,  Liver (C22) - Leukaemia (C91-95) , 

Prostate (C61) and Colon & rectum (C25) - Anal carcinoma (C18-21),  accounted for cancers with 

extended delay of 17 months. However, this difference in the TAT in this time point was not 

statistically significant (Chi-square Test: p=0.32). TAT between the hospital visit and diagnosis 

was 0.83 months  and was not statistically significant (p=0.90) with no major variations observed 

in the various cancers. Analysis on TAT between Diagnosis to Treatment/ clinical decision, a 

median TAT of  2.6 months was record  and the difference in  TAT in the  various cancer types 

was statistically significant (p=0.24) as demonstrated in Table 4.3. 
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Table 4.3: Analysis of Turnaround time stratified by type of cancer in a cohort of cancer patients attending cancer care at the Jaramogi 

Oginga Odinga Teaching and Referral Hospital Laboratory.  

 

Turnaround Times Measurements vs Type of Cancer Patients 

    

TAT 
Overall, N 

= 3201 

Breast 
Cancer 

(C50), N = 

511 

Cervical (C53) 

- Ca Vulva 
(C51),  

N = 721 

Colon & rectum 
(C25) - Anal 

carcinoma (C18-

21),  

N = 201 

Esophagus 
(C15) - 

Nasopharynx 

(C11),  

N = 531 

Liver (C22) - 
Leukemia (C91-

95), N = 161 

Non-Hodgkin 
lymphoma (C82-

85, C96) - 
Hodgkin 

lymphoma (C81),  

N = 131 

Pancreases 

(C16) - 
Gallbladder 

(C23-24), N = 

81 

Prostate 
(C61), N = 

411 

Other cancers, 

N = 461 
p-value2 

Turn 
Around 

Time 

(months): 

21 

 (6, 48) 

23  

(11, 56) 

22 (9, 46) 21 (9, 40) 20 (5, 37) 19 (13, 41) 13 (7, 22) 16 (14, 93) 22 (10, 48) 22 (4, 55) 0.056 

Onset-
Healthcare 

(months): 

15 (2, 40) 17 (5, 47) 16 (2, 38) 16 (8, 36) 14 (1, 35) 17 (10, 29) 9 (2, 18) 10 (2, 91) 17 (4, 35) 14 (1, 54) 0.32 

Healthcare-

Diagnosis 

(months): 

0.83 (0.13, 

8.35) 

0.80 (0.12, 

7.20) 

0.98 

 (0.19, 11.64) 

0.63  

(0.16, 6.77) 

0.60  

(0.17, 5.93) 

0.90  

(0.27, 10.76) 

1.10  

(0.25, 4.99) 

1.50  

(0.12, 10.32) 

0.93  

(0.20, 5.67) 

0.80 

 (0.04, 12.61) 

0.90 

Diagnosis-
Treatment 

(months): 

2.6 (0.4, 
12.7) 

2.8  

(0.4, 9.2) 

2.8 (0.5, 11.5) 2.7 (0.5, 8.6) 2.4 (0.6, 9.0) 1.5 (0.4, 7.0) 2.0 (0.5, 8.7) 2.2 (0.6, 9.7) 3.2 (0.5, 30.8) 3.0 (0.6, 11.4) 0.24 

1Median (95th - percentile) 

2Kruskal-Wallis rank sum test 
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4.2 Barriers to cancer diagnosis and clinical decision  

4.2.1 Barries Associated with Time to onset of illness and Time to First Hospital Visit 

 

This univariate and multivariable cox proportions regression model was restricted to 316 patients 

who had complete data on TAT1. In a univariate analysis, cancer patients who were employed 

were less likely to visit the hospital for cancer services compared to those who were unemployed, 

given the delay in TAT1 between onset of illness to first hospital visitation HR: 0.54 (95% CI: 

0.40-0.73; p<0.001). Similar outcome in an adjusted model was observed in a multivariable 

analysis with HR:0.51 (0.39-0.68; p<0.001) and remained significant. Those who were on TB 

treatment were three times more likely to visit the hospital compared to those who did not have 

TB disease on time of onset of illness and time of first visitation to the hospital for cancer services 

had HR: 3.33 (95% CI 1.03-10.76; p=0.045) were three times more likely to visit the hospital 

compared to those who did not have TB disease at onset of illness and first visitation to the 

hospital for cancer services. Similar outcomes in an adjusted model in the multivariable analysis 

remained statistically significant HR: 3.68 (95% CI 1.16 -11.70; p=0.027) when compared to 

those who had no TB.  

Figure 4.2 below shows Forest plot of hazard ratios for association of Turnaround time (TAT 1) 

on Time taken from onset of illness to time of first healthcare facility visit and the barriers 

associated with the delay in cancer. BLACK boxes represent the hazard ratio for each variable and 

the whiskers represents 95% confidence interval (CI). 
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Univariate Cox regression (A) with multivariate adjusted (B).  

Figure 4.2:  A forest plot on Univariate and Multivariate Cox proportional Hazard Regression Analysis for 

Determinants of Turnaround time for cancer care between onset of illness to first health facility visitation 

(TAT1) in a cohort of Cancer patients seeking care at the Jaramogi Oginga Odinga Teaching and Referral 

Hospital. 

 

4.2.2 Barries Associated with Time to First Hospital Visit to Time to Diagnosis  
 

This univariate and multivariable cox proportions regression model was restricted to 261 patients 

who had complete data on all variables and time between first hospital visit – clinical diagnosis 

denoted (TAT 2). In a univariate analysis, female cancer patients were less likely to be diagnosed 

early and experienced a to delay between hospital visit and time to cancer diagnosis HR:0.75 

(95% CI 0.56-099; p=0.043) and  in an adjusted model (HR: 0.74 (0.56-0.98); p=0.033) when 

adjusted, and this remain significant in a in both univariate and multivariable analysis. Those who 

were employed,  were more equally less likely to be diagnosed early than those who had no 
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employment, and this was statistically significant in univariate model and  shown weak 

association in the adjusted model given the delay in time in time between first hospital visitation – 

time of clinical diagnosis with a HR: 1.34 (95% CI 1.00-1.79;p=0.049) which was significant and 

HR:1.31 (95% CI 0.99-1.75;p=0.063)  respectively. In univariate and multivariable analysis 

respectively. Cancer patients who were married compared to those who were not, equally were 

less likely to diagnosed given the delay in time between first hospital visitation to time of clinical 

diagnosis with HR: 0.79 (955 CI 0.50-0.99;p=0.049) and HR=0.71 (95% CI 0.51-0.98; p=0.04) 

which remained significant both in univariate and multivariable Cox hazard regression model. 

Cancer patients with tertiary education when compared to those with primary level of education 

were less likely to be diagnosed early between first visitation to hospital and time to clinical 

diagnosis with hazards of HR:0.68(95% CI 0.50-0.99;p=0.044) and HR:0.74 (95% CI 0.53-1.02; 

p=0.062) with levels of significance seen in univariate and not in multivariable models 

respectively. Cancer patients who had gone for the prior cancer screening were equally less likely 

to be diagnosed early on TAT 2 , which was between first hospital visitation to time to clinical 

diagnosis with HR: 0.71 (95% CI 0.53-0.97; p=0.032 and HR=0.71 (95% CI 0.52-0.97; p=0.033) 

and remained significant in both univariate and multivariable analysis. It’s not clearly known why 

patients who had previously gone for initial cancer screening  experienced delayed in getting 

diagnosis done, as described in Figure 4.3.  

Forest plot of hazard ratios for association of Turnaround time (TAT 2) on Time from first 

healthcare facility visit – to diagnosis and the barriers associated with the TAT2 in cancer. 

BLACK boxes represent the hazard ratio for each variable and the whiskers represent 95% CIs. 
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Univariate Cox regression (A) with multivariate adjusted (B).  

Figure 4.3: A Forest Plot on Univariate and Multivariate Cox proportional Hazard Regression 

Analysis for Determinants of Turnaround time for cancer care between first health facility to time 

receiving presumptive diagnosis for cancer (TAT2) in a cohort of Cancer patients seeking care at 

the Jaramogi Oginga Odinga Teaching and Referral Hospital, in Kisumu. 

 

4.2.3 Barriers Associated with Time to Diagnosis to Time to Clinical Decision 

 

This univariate and multivariable Cox proportions regression model was restricted to 275 patients 

who had complete data on time between diagnosis – clinical decision denoted (TAT 3) and other 

covariates. In a univariate analysis, patients who had  having TB disease were more than 17 times 

likely to have their clinical decision made compared to those who were not, both in unadjusted 

and adjusted model (presented HR: 20.08 ( 95% CI 4.43-90.9;p<0.001) and HR: 19 (95% CI 4.3-

82)  in univariate and multivariable  respectively. indicating more than 19 times more likely to be 
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diagnosed compared to those who had no TB, with significance levels of p<0.001 in univariate 

analysis., indicating that patients on TB treatments were most likely to be diagnosed for cancer 

and have early clinical decision made for their treatment when compared to those who had no TB. 

The hazards for TAT2 were statistically significant  similar both in univariate and multivariable 

analysis with an HR: 1(95% CI 1.00-1.00;p=0.024) and 1 (95% CI1.0-1.0; p=0.032) respectively. 

This implied that even though the hazard to achieve clinical decision early was same, it was 

remained statistically significant in b. Having a delay in TAT2 provided a hazard of 1.0 in 

determining delay in TAT3 in which is time between diagnosis and time to receiving clinical 

decision as seen in Figure 4.4 which shows Forest plot of hazard ratios for association of 

Turnaround time (TAT 3) on Time from diagnosis to time of clinical decision and the variables 

associated with the TAT3 in cancer. BLACK boxes represent the hazard ratio for each variable 

and the whiskers represent 95% confidence interval (CI). 

   

Univariate Cox regression (A) with Multivariate adjusted (B).  
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Figure 4.4: Forest plot on Univariate and Multivariate Cox proportional Hazard Regression 

Analysis for Determinants of Turnaround time for cancer care between time to receiving 

presumptive diagnosis for cancer (TAT2) to time of clinical decision (TAT3) in a cohort of 

Cancer patients seeking care at the Jaramogi Oginga Odinga Teaching and Referral Hospital, in 

Kisumu 

 

4.3 Cancer Distribution and Referral Networks 

The cancer referral networks were within the five major counties with Kisumu bearing the burden 

for cancer cases. Referrals occurred from facilities withing the Western region  with more patients 

coming from Kisumu County which accounted for 45% (145/320) of the total patients followed 

by Siaya County 24% (77/320), Homabay 14% (45/320) and Vihiga Counties 10% (31/320) and 

other counties accounted for 7% (24/320)  respectively as demonstrated in the Figure  4.5. This 

figure on the right (below) provides information on the referral network staggered by the types of 

cancers as distributed in the referring sites. Figure 4.5 provides the various cancer distributions 

across the various referring counties. Prostate cancer was the most prevalent in Kisii while 

cervical cancer was most dominant in Busia Counties. Kisumu, Siaya, Homay and Vihiga 

laboratories  had cancer referred almost all the cancer types as described in the study population.  

 

  

Figure 4.5 The cancer burden based on the Cancer referring  and the distribution by type of 

cancer Patients to the JOOTRH in Kisumu Kenya. distribution across the various referring 

counties. 
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4.5: Distribution of the Cancer Staging by the Patients Referral Site.  

 

Approximate 40% of all the patients who were referred from Homabay were in Stage IV cancer, 

followed by 22 % from Vihiga counties. Of the participants who were enrolled in the study, 

cancer referral cases with stage III were mostly from Kisumu and Siaya Counties 40% and 29%  

respectively. Kisumu County accounted for 78% of the patients who came for cancer services at 

Stage 1. Followed by Siaya at 18% and Homabay  counties at 4%. However, it is worrying that a 

good proportion of participants 5% (16/320) were not staged or records captured in the clinical 

records for reference. 

 

 

 

 

Figure 4.6 The cancer burden based on the Cancer referring  and the distribution by type of 

cancer Patients to the JOOTRH in Kisumu Kenya.  
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CHAPTER FIVE: DISCUSSION 

5.1 Characteristics of Cancer Patients  

Data obtained from the current study shows that, majority of the study participantst were female 

and accounted for sixty-four percent of the study population. Most of the study population were 

above the midterm age, with a median age of fifty-five years. More than eighty percent of the 

participants were at cancer stages II and III at the time of referral to the JOOTRH cancer centre. 

Delay in seeking cancer management at late Stage of the condition has previously been 

documented (Basharat et al., 2019 ;Xolisile et al., 2022) with patient or personal delay in seeking 

cancer services and hospital factors being associated with such delays. Majority of the participants 

were married, which is synonymous with many African settings where traditional marriage even 

without certificate of marriage is considered legal. Approximately 79% of the patients reported to 

have an average low family income of approximately than ten thousand per month, given that 

most of them were either employed  may have been in casual employment given the low wages 

reported and they could have delayed seeking services because  of financial constraint  or other 

unknown factors as demonstrated in other studies (Tesfaw et al., 2020  ;Wei et al., 2021) . 

Relatively, ninety percent of the study participants funded their cancer treatment using national 

insurance scheme procured through NHIF with only a few funding their treatment through out-of-

pocket self-funding or family donation. This may have made it easy for most participants to 

access care even through overall they fall under the low-income cadre. Kisumu County was 

leading with the highest number of cancer participants that received services from the JOOTRH. 

This finding was not unusual because JOOTRH is a facility within Kisumu County and may have 

been the preferred choice for many but also because it’s the only cancer treatment centre in the 

Nyanza region. This study also shows the most prevalent cancer was cervix/Ca uteri (C53/C51) 

followed by the oesophagus/nasopharynx (C15/C11) breast cancer (C50) prostate (C61) Colon & 

rectum (C25)/Anal carcinoma (C18-21) at as five major cancers in this population respectively see 

Figure 4.13. This is consistent with the available literature on cancer prevalence in Kenya where 

cervical and breast cancers are prevalent in women and prostate and oesophageal cancers in men 

(Wakhisi et al., 2005;  Kobia et al., 2019; Asombang et al., 2019; Wambalaba F.W et al., 2019), 
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however, the increase in the number of oesophageal/nasopharyngeal cancers in Kenya needs to be 

investigated. 

5.1.2 Turnaround Time Outcome from onset of illness to clinical decision 

The median duration taken from onset of illness to clinical decision was twenty-one months as 

shown in Table 4.2 and Table 4.3. While delay in cancer management has been reported in many 

studies (Botey et al., 2021; Tetteh & Faulkner, 2016;  Somanna et al., 2020; Walpole et al., 2022; 

Somanna et al., 2020) , the current  study provides a unique near accurate state of cancer 

management delays situation in many settings in Kenya with significant delays associated with 

patients and health facility as seen in the TAT1 and the overall TAT. There are limited data on the 

actual TAT for cancer services, with best practices mostly in high income countries (Walpole et 

al., 2022, 2023; Otty et al., 2023) , where a standard time for cancer management is monitored and 

data is made available to evaluate performance of the care givers  (Smith et al., 2019; Vasiliadou 

et al., 2021; Vasiliadou et al., 2021; Appayya et al., 2018; Diamand et al., 2020) . For the first 

time this study calculated delay in time taken in the cancer clinical pathways, that are associated 

with patient factors with delay between onset of illness and time to first visit to hospital and 

hospital related delay associated with time between clinical diagnosis and  clinical decision. A 

public health action towards improvement of cancer services uptake must consider those factors 

that are patient associated  and those that targets health system structures with the best approached 

being health system integration with focus on the primary healthcare.  Additionally, to improve on 

the quality of  cancer care should integrate cancer screening, diagnosis, and clinical decision in the 

routine hospital pathways. Studies conducted in Australia and United Kingdom have 

demonstrated cancer management can be effective and efficiently through integration of health 

services and provision of funding to support cancer management clinical pathways (Diamand et 

al., 2020; Chapman et al., 2020; Chapman et al 2018; . The delay between onset of illness to first 

hospital visit which was ten times longer than any of the timepoints with participants who had 

previously gone for initial screening  being less likely to  go to the hospital following onset of 

illness. These outcomes pose a question whether early cancer screening translates to increase 

uptake of cancer services or not or what is the social need that is still unmet on cancer screening 

and transitioning to care.  This may mean that there could be some social barriers to seeking 

cancer services that needs to be explored (Chapman et al., 2020; Mimouni et al., 2021; Mutebi et 

al., 2018), 2018 ; Mimouni M. et al 2018 ;Chapman, Emma. J et al 2020 ;Mimouni et al., 2021 ; 
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‘Rendle et al., 2019), Patient related factors that lead to delay in seeking services needs to be 

investigated, as this may be associated with fear of the unknown or stigma as demonstrated in 

other studies elsewhere that found negative beliefs about cancer, fear and disregarding symptoms 

and use of alternative medicine (Adewumi et al., 2022; Olbodun et al., 2022;Wei et al., 2021). In 

analysis comparing TAT and type of cancer, there was no statistically significance in the TAT as 

seen in Table 4.3, however, the delay in cancer management observed was recorded in all cancer 

types regardless of the cancer and thus lack of statistical significance. In a meta-analysis of peer-

of cancer studies, a four-week delay was associated with increased mortality in breast cancer 

patients, and a two-week delay in treatments was associated with disease progression to severity 

(Unger et al., 2019; Asombang et al., 2019; Basharat et al., 2019) across the various treatment 

options. Delay in diagnosis (TAT2) the participants with varying cancer stages were mostly less 

than 1 month while that delay in cancer clinical decision had a median delay of> 2 months and 

still remained a high TAT for cancer patients as this is a progressive condition. 

  

5.2 Barriers to Cancer Diagnosis and Clinical Decision 

In a crude and an adjust model using the Cox proportional regression analysis, it was  determined 

that, those who were employed were less likely to visit the health facility in the event of onset of 

cancer illness compared to those who were unemployed leading to delay in them seeking care. 

This outcome is not clearly known, especially on health-seeking behavior among the employed 

versus non-employed, this may imply that work schedules does not allow employees to seek 

medical attention in time given that in Kenya, work schedules run from mostly 8,00am to 5.00pm 

and these are the times that most outpatient clinics close., On the other hand, patients who had TB 

were more likely to visit the hospital at the onset of illness compared to those who did not have 

TB infection. This still may be due to well-established structures for TB management and free 

treatments thus prompting the patients to seek medical attention See Figure 4.2. On time to 

clinical decision cancer patients having TB disease were twenty times more likely to received 

clinical decision more that those who did not have TB disease. This may imply that they were 

easily identified and diagnosed, and clinical decision made early enough for their cancer 

management. However, this outcome may have some implications on the need to for early 

screening for cancer cases. TB patients may have benefitted due to the robustness of the TB 

program with follow-ups of patients in TB clinics where any slight abnormality detected during 
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TB clinic visits is investigated. In a univariate analysis, female cancer patients were less likely to  

be diagnosed early looking at time between first hospital visitation to time of clinical diagnosis 

compared to the male counter parts in this study cohort this is simar to other documented findings 

among women with breast cancer who experienced delay of >3month (Granek Leeat, et al 2012) a 

study conducted  in Western Kenya among community members on barriers to seeking services in 

a health care (Xolisile et al., 2022) setting identified fear of pain and embarrassment during pelvic 

examination for cervical cancer screening and lack of knowledge and discomfort discussing 

sensitive subjects (Adewumi, Konyin et al. 2022).  Cancer patients with tertiary education when 

compared to those with primary level of education were less likely to have cancer diagnosis done 

while those who had prior cancer screening were equally less likely to be diagnosed as 

demonstrated in Figure  4.3 in clinical diagnosis, may be due to lack of time or awareness on 

cancer. 

 

Early Identification of patients with cancer is key in bridging the gap on missed opportunities that 

would otherwise be early identified at the primary healthcare level. (Tsai et al., 2023; Basharat, 

Sarah et al.,2019). Though it’s unclear why some participants staging was not classified, this 

could be associated with lack of skills on cancer classification and or for early detection by health 

care workers or just inconsistencies in maintaining or updating patients records and therefore 

could have been the reason associated with the 14 unknown or unclassified cancer patients. These 

study outcomes provide time intervals to cancer diagnosis and clinical decision and its association 

with cancer classification and types of cancers. To the best of the investigators knowledge, this is 

the first study to correctly determine the various turnaround times in the clinical pathway of 

cancer management and the various associated factors like staging and type of cancer see Tables 

4.2 and 4.3, even though there was weak association between TAT and the type of cancer, or 

cancer staging across all the various cancers.  

More than half of the participants had at least  gone for cancer screening before visiting the 

hospital, for management and the remaining one third never went for cancer screening and thus 

considered missed opportunities. This delay or lack of taking personal initiative to go for early 

screening has been reported elsewhere as one patient associated factors to delay in cancer 

diagnosis (Mafiana et al., 2022; Petersen et al., 2022; Ubah et al., 2022; Joy J et al 2022) and as 

such the need for public health education on early screening, early diagnosis and early initiation 
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on cancer care would avert many deaths associated with adverse cancer conditions. Other studies 

have demonstrated that with early screening for cancers and early treatments reduces morbidity 

and mortality and can lead to effective treatment outcomes if done early as demonstrated in other 

(Baessler & Zafar, 2022; Chakravarty et al., 2023).  

 

5.3 Cancer Distribution and Referral Networks 

The cancer referral networks were within the five major counties within Kenya, mostly bordering 

the Kisumu County. However, Kisumu County bore the largest cancer burden followed by Siaya, 

Homabay and Vihiga counties respectively.  More than 40% of the cancer cases were in Kisumu 

County. In the interview it was noted that most cancer patients were referred to Jaramogi Oginga 

Odinga Teaching, and Referral hospital from five major county referral hospitals namely Siaya,  

based Busia, Kakamega, Vihiga and Kericho based on the patients enrolled. The JOOTRH was a 

well-known cancer centre and therefore most intra-referral were within the country and to 

JOOTRH as opposed to external referral see figure 4.5 and 4.6. In the figure 4.5 we see a lot of 

different distribution of cancers across the counties that were referring patients to JOOTRH with 

prostate cancer being more dominant in Kisii and cervical cancer dominant in Busia counties. It’s 

not clearly known, the factors that are driving the differential prevalence of the various cancers in 

certain regions. However, this would be interesting to conduct further research to determine why 

cervical cancers were more prevalent in Vihiga, Kakamega Busia and Kisumu Counties compared 

to the rest of the referring facilities.  

 

 

 

 

 

  



53 

 

CHAPTER SIX: CONCLUSION AND RECOMMENDATIONS 

6.1 Conclusion 

In conclusion, this study provides important information on the delay in cancer management 

through the clinical pathways and equally identifying the gaps associated with lack of public 

awareness on the need for early cancer screening. To the best of the investigator’s knowledge, this 

is the first study to determine the actual TAT for cancer management of patients in Kenya. While 

cancer screening is known to help identify cancer cases at early stages, this study demonstrates 

that going for screening does not equate to uptake of care services for cancer, therefore, there are 

still gaps in ensuring that those who go for screening (and found to have abnormalities, indicative 

of cancer), needs to be referred for further check-up or medical attention is sought. Other factors 

like employment, being married, and being a woman needs to be investigated on their role in 

delay in cancer services uptake. Patients with TB demonstrated the need to have a robust clinical 

evaluation of patients through integrated health systems to avoid missed opportunities in cancer 

management and this would avert unnecessary deaths associated with delays or missed cancer 

cases in other hospital clinics. These results provided a focus that targets health systems 

interaction with patients at the point of entry and the need to strengthen screening for cancer at 

primary healthcare level  and the recent established initiative by Kenyan government on use of 

community health worker to support primary heath would come in handy. The need for a 

contextualised approach on targeting special population during cancer screening remains as 

import as transiting those screened to access care. 

 

6.2  Recommendations  

6.2.1: Recommendations for Action  

The Ministry of Health should develop key indicators for cancer management that would see 

delay associated with patient and healthcare system monitored and gaps closed. The extensive 

delay in onset of illness to first visit to the hospital is a wakeup call for the need to evaluate 

effectiveness of  cancer screening processes on the uptake of cancer management. Social needs 

associated with barriers to uptake of services like stigma, or unknow reasons can be addressed 

through integrating psychological counselling services. Efficient cancer referral networks are 

needed and should be integrated in the primary healthcare system  that ensures early diagnosis as 
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well transiting those screened to care through follow-up of cases. There is also needed to develop 

policies to guide the clinical management of cancer cases that include clear early identification, 

screening, diagnosis, and clinical decision similar to what has been done for TB and HIV 

management in Kenya.  

 

6.2.2 Suggestions for Future Research  

Prioritizing funding for cancer management and research would enable progressive actions 

alongside initiating efficiency and effectiveness  operational research studies and evaluation of the  

impact of cancer screening services on cancer services uptake in Kenya.  

 

Given the delay in cancer management, from onset to clinical decision, as demonstrated by this 

study, there is need to initiate efficient and effective operational research studies to evaluate the 

impact of cancer screening services on services uptake in Kenya.  

 

There is also need for studies to address the social behavioural factors associated with the delay in 

cancer management in order to improve cancer screening, diagnosis, and clinical decision for 

cancer management of patients through integrated health systems approach.  

 

 

 

  



55 

 

 

REFERENCES 

Adeloye, D., Sowunmi, O. Y., Jacobs, W., David, R. A., Adeosun, A. A., Amuta, A. O., Misra, S., 

Gadanya, M., Auta, A., Harhay, M. O., & Chan, K. Y. (2018). Estimating the incidence of 

breast cancer in Africa: a systematic review and meta-analysis. Journal of Global Health. 

https://doi.org/10.7189/jogh.08.010419 

Adewumi, K., Nishimura, H., Oketch, S. Y., Adsul, P., & Huchko, M. (2022). Barriers and 

Facilitators to Cervical Cancer Screening in Western Kenya: a Qualitative Study. Journal of 

Cancer Education, 37(4). https://doi.org/10.1007/s13187-020-01928-6 

Akuoko, C. P., Armah, E., Sarpong, T., Quansah, D. Y., Amankwaa, I., & Boateng, D. (2017). 

Barriers to early presentation and diagnosis of breast cancer among African women living in 

sub-Saharan Africa. PLoS ONE, 12(2), 1–18. https://doi.org/10.1371/journal.pone.0171024 

Allgar, V. L., & Neal, R. D. (2005). Delays in the diagnosis of six cancers : analysis of data from 

the National Survey of NHS Patients : Cancer. 1959–1970. 

https://doi.org/10.1038/sj.bjc.6602587 

Asombang, A. W., Chishinga, N., Nkhoma, A., Chipaila, J., Nsokolo, B., Manda-Mapalo, M., 

Montiero, J. F. G., Banda, L., & Dua, K. S. (2019). Systematic review and meta-analysis of 

esophageal cancer in Africa: Epidemiology, risk factors, management and outcomes. In 

World Journal of Gastroenterology (Vol. 25, Issue 31). 

https://doi.org/10.3748/wjg.v25.i31.4512 

Baessler, F., & Zafar, A. (2022). Barriers to access cancer screening and treatment services in 

Germany. European Psychiatry, 65(S1). https://doi.org/10.1192/j.eurpsy.2022.561 

Baishya, N., Das, A. K., Krishnatreya, M., Das, A., Das, K., Kataki, A. C., & Nandy, P. (2015). A 

pilot study on factors associated with presentation delay in patients affected with head and 

neck cancers. Asian Pacific Journal of Cancer Prevention, 16(11), 4715–4718. 

https://doi.org/10.7314/APJCP.2015.16.11.4715 



56 

 

Basharat, S., Shaikh, B. T., Rashid, H. U., & Rashid, M. (2019). Health seeking behaviour, 

delayed presentation and its impact among oral cancer patients in Pakistan: A retrospective 

qualitative study. BMC Health Services Research, 19(1). https://doi.org/10.1186/s12913-019-

4521-3 

Bentrem, D. J., Merkow, R. P., Bilimoria, K. Y., Sherman, K. L., McCarter, M. D., & Gordon, H. 

S. (2013). Efficiency of colorectal cancer care among veterans: Analysis of treatment wait 

times at veterans affairs medical centers. Journal of Oncology Practice. 

https://doi.org/10.1200/JOP.2012.000738 

Black, E., & Richmond, R. (2019). Improving early detection of breast cancer in sub-Saharan 

Africa: Why mammography may not be the way forward. In Globalization and Health (Vol. 

15, Issue 1). https://doi.org/10.1186/s12992-018-0446-6 

Botey, A. P., GermAnn, K., Robson, P. J., O’Neill, B. M., & Stewart, D. A. (2021). Physician 

perspectives on delays in cancer diagnosis in Alberta: a qualitative study. CMAJ Open, 9(4). 

https://doi.org/10.9778/cmajo.20210013 

Bray, F., Ferlay, J., Soerjomataram, I., Siegel, R. L., Torre, L. A., & Jemal, A. (2018). Global 

cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 

cancers in 185 countries. CA: A Cancer Journal for Clinicians, 68(6), 394–424. 

https://doi.org/10.3322/caac.21492 

Brizmohun Appayya, M., Adshead, J., Ahmed, H. U., Allen, C., Bainbridge, A., Barrett, T., 

Giganti, F., Graham, J., Haslam, P., Johnston, E. W., Kastner, C., Kirkham, A. P. S., Lipton, 

A., McNeill, A., Moniz, L., Moore, C. M., Nabi, G., Padhani, A. R., Parker, C., … Punwani, 

S. (2018). National implementation of multi-parametric magnetic resonance imaging for 

prostate cancer detection – recommendations from a UK consensus meeting. In BJU 

International (Vol. 122, Issue 1). https://doi.org/10.1111/bju.14361 

Buckle, G., Maranda, L., Skiles, J., Ong’echa, J. M., Foley, J., Epstein, M., Vik, T. A., Schroeder, 

A., Lemberger, J., Rosmarin, A., Remick, S. C., Bailey, J. A., Vulule, J., Otieno, J. A., & 

Moormann, A. M. (2016). Factors influencing survival among Kenyan children diagnosed 



57 

 

with endemic Burkitt lymphoma between 2003 and 2011: A historical cohort study. 

International Journal of Cancer. https://doi.org/10.1002/ijc.30170 

Carrera, P. M., Kantarjian, H. M., & Blinder, V. S. (2018). The financial burden and distress of 

patients with cancer: Understanding and stepping-up action on the financial toxicity of 

cancer treatment. CA: A Cancer Journal for Clinicians. https://doi.org/10.3322/caac.21443 

Chakravarty, P. D., Ton, T., Scott, A., Doherty, C., Douglas, C. M., & Montgomery, J. (2023). 

Outpatient secondary care pathways for head and neck cancer referral result in patient delays 

for cancer treatment. Annals of the Royal College of Surgeons of England, 105(4). 

https://doi.org/10.1308/rcsann.2022.0111 

Chapman, E. J., Edwards, Z., Boland, J. W., Maddocks, M., Fettes, L., Malia, C., Mulvey, M. R., 

& Bennett, M. I. (2020). Practice review: Evidence-based and effective management of pain 

in patients with advanced cancer. In Palliative Medicine (Vol. 34, Issue 4). 

https://doi.org/10.1177/0269216319896955 

Danaei, G., Hoorn, S. Vander, Lopez, A. D., Murray, C. J. L., Ezzati, M., & Assessment, R. 

(2005). Causes of cancer in the world : comparative risk assessment of nine behavioural and 

environmental risk factors. 366. 

De Vuyst, H., Alemany, L., Lacey, C., Chibwesha, C. J., Sahasrabuddhe, V., Banura, C., Denny, 

L., & Parham, G. P. (2013). The burden of human papillomavirus infections and related 

diseases in sub-saharan Africa. In Vaccine. https://doi.org/10.1016/j.vaccine.2012.07.092 

Diamand, R., Ploussard, G., Roumiguié, M., Oderda, M., Benamran, D., Fiard, G., Peltier, A., 

Simone, G., Van Damme, J., Malavaud, B., Iselin, C., Descotes, J. L., Roche, J. B., 

Quackels, T., Roumeguère, T., & Albisinni, S. (2020). Timing and delay of radical 

prostatectomy do not lead to adverse oncologic outcomes: results from a large European 

cohort at the times of COVID-19 pandemic. World Journal of Urology. 

https://doi.org/10.1007/s00345-020-03402-w 



58 

 

Epping-Jordan, J. A. E. (2005). Integrated approaches to prevention and control of chronic 

conditions. Kidney International, Supplement, 68(98), 86–88. https://doi.org/10.1111/j.1523-

1755.2005.09816.x 

Feng, Y., Spezia, M., Huang, S., Yuan, C., Zeng, Z., Zhang, L., Ji, X., Liu, W., Huang, B., Luo, 

W., Liu, B., Lei, Y., Du, S., Vuppalapati, A., Luu, H. H., Haydon, R. C., He, T. C., & Ren, 

G. (2018). Breast cancer development and progression: Risk factors, cancer stem cells, 

signaling pathways, genomics, and molecular pathogenesis. In Genes and Diseases (Vol. 5, 

Issue 2). https://doi.org/10.1016/j.gendis.2018.05.001 

Ferlay, J. (2019). Estimating the global cancer incidence and mortality in 2018 : GLOBOCAN 

sources and methods. https://doi.org/10.1002/ijc.31937 

Finocchario-Kessler, S., Wexler, C., Maloba, M., Mabachi, N., Ndikum-Moffor, F., & Bukusi, E. 

(2016). Cervical cancer prevention and treatment research in Africa: A systematic review 

from a public health perspective. BMC Women’s Health. https://doi.org/10.1186/s12905-016-

0306-6 

Gershon, N., Berchenko, Y., Hall, P. S., & Goldstein, D. A. (2019). Cost effectiveness and 

affordability of trastuzumab in sub-Saharan Africa for early stage HER2-positive breast 

cancer 14 Economics 1402 Applied Economics 11 Medical and Health Sciences 1112 

Oncology and Carcinogenesis. Cost Effectiveness and Resource Allocation, 17(1), 1–10. 

https://doi.org/10.1186/s12962-019-0174-7 

Geynisman, D. M., Chien, C. R., Smieliauskas, F., Shen, C., & Shih, Y. C. T. (2014). Economic 

evaluation of therapeutic cancer vaccines and immunotherapy: A systematic review. In 

Human Vaccines and Immunotherapeutics. https://doi.org/10.4161/hv.29407 

Ginsburg, O., Bray, F., Coleman, M. P., Vanderpuye, V., Eniu, A., Kotha, S. R., Sarker, M., 

Huong, T. T., Allemani, C., Dvaladze, A., Gralow, J., Yeates, K., Taylor, C., Oomman, N., 

Krishnan, S., Sullivan, R., Kombe, D., Blas, M. M., Parham, G., … Conteh, L. (2017). The 

global burden of women’s cancers: a grand challenge in global health. In The Lancet (Vol. 

389, Issue 10071). https://doi.org/10.1016/S0140-6736(16)31392-7 



59 

 

Girolamo, C. Di, Walters, S., Gildea, C., Majano, S. B., Rachet, B., & Morris, M. (2018). Can we 

assess Cancer Waiting Time targets with cancer survival? A population-based study of 

individually linked data from the National Cancer Waiting Times monitoring dataset in 

England, 2009-2013. In PLoS ONE. https://doi.org/10.1371/journal.pone.0201288 

Gopal, S., Wood, W. A., Lee, S. J., Shea, T. C., Naresh, K. N., Kazembe, P. N., Casper, C., 

Hesseling, P. B., & Mitsuyasu, R. T. (2012). Meeting the challenge of hematologic 

malignancies in sub-Saharan Africa. Blood, 119(22), 5078–5087. 

https://doi.org/10.1182/blood-2012-02-387092 

Hall, J. A., Roter, D. L., & Katz, N. R. (1988). Meta-analysis of correlates of provider behavior in 

medical encounters. Medical Care. https://doi.org/10.1097/00005650-198807000-00002 

Health, M. O. F. (2017). Ministry of Health National Cancer Control Strategy 2017-2022. 

Ministry of Health, Kenya. National Cancer Control Strategy, 2017–2022. 

Hoang Lan, N., Laohasiriwong, W., Stewart, J. F., Tung, N. D., & Coyte, P. C. (2013). Cost of 

treatment for breast cancer in central Vietnam. Global Health Action. 

https://doi.org/10.3402/gha.v6i0.18872 

John, D. A., Kawachi, I., Lathan, C. S., & Ayanian, J. Z. (2014). Disparities in perceived unmet 

need for supportive services among patients with lung cancer in the cancer care outcomes 

research and surveillance consortium. Cancer. https://doi.org/10.1002/cncr.28801 

Kanarek, N. F., Hooker, C. M., Mathieu, L., Tsai, H. L., Rudin, C. M., Herman, J. G., & Brock, 

M. V. (2014). Survival after community diagnosis of early-stage non-small cell lung cancer. 

American Journal of Medicine. https://doi.org/10.1016/j.amjmed.2013.12.023 

Khakbazan, Z., Taghipour, A., Roudsari, R. L., & Mohammadi, E. (2014). Help seeking behavior 

of women with self-discovered breast cancer symptoms: A meta-ethnographic synthesis of 

patient delay. PLoS ONE. https://doi.org/10.1371/journal.pone.0110262 

Kisiangani, J., Baliddawa, J., Marinda, P., Mabeya, H., Choge, J. K., Adino, E. O., & Khayeka-

Wandabwa, C. (2018a). Determinants of breast cancer early detection for cues to expanded 



60 

 

control and care: the lived experiences among women from Western Kenya. BMC Women’s 

Health. https://doi.org/10.1186/s12905-018-0571-7 

Kisiangani, J., Baliddawa, J., Marinda, P., Mabeya, H., Choge, J. K., Adino, E. O., & Khayeka-

Wandabwa, C. (2018b). Determinants of breast cancer early detection for cues to expanded 

control and care: the lived experiences among women from Western Kenya. BMC Women’s 

Health. https://doi.org/10.1186/s12905-018-0571-7 

Kitano, A., Shimizu, C., Yamauchi, H., Akitani, F., Shiota, K., Miyoshi, Y., & Ohde, S. (2019). 

Factors associated with treatment delay in women with primary breast cancer who were 

referred to reproductive specialists. ESMO Open. https://doi.org/10.1136/esmoopen-2018-

000459 

Kobia, F., Gitaka, J., Makokha, F., Kamita, M., Kibera, J., Mwenda, C., Mucee, G., & Kilingo, B. 

(2019). The state of cancer in Meru, Kenya: a retrospective study. AAS Open Research, 2. 

https://doi.org/10.12688/aasopenres.13027.1 

Kohler, R. E., Gopal, S., Miller, A. R., Lee, C. N., Reeve, B. B., Weiner, B. J., & Wheeler, S. B. 

(2017). A framework for improving early detection of breast cancer in sub-Saharan Africa: A 

qualitative study of help-seeking behaviors among Malawian women. Patient Education and 

Counseling. https://doi.org/10.1016/j.pec.2016.08.012 

Kurian, A. W., Friese, C. R., Bondarenko, I., Jagsi, R., Li, Y., Hamilton, A. S., Ward, K. C., & 

Katz, S. J. (2017). Second Opinions from Medical Oncologists for Early-Stage Breast 

Cancer: Prevalence, Correlates and Consequences. 3(3), 391–397. 

https://doi.org/10.1001/jamaoncol.2016.5652.Second 

Lewandowska, A. M., Rudzki, M., Rudzki, S., Lewandowski, T., & Laskowska, B. (2019). 

Environmental risk factors for cancer – review paper. 26(1), 1–7. 

https://doi.org/10.26444/aaem/94299 

Lewandowski, L. B., Watt, M. H., Schanberg, L. E., Thielman, N. M., & Scott, C. (2017). Missed 

opportunities for timely diagnosis of pediatric lupus in South Africa: A qualitative study. 

Pediatric Rheumatology. https://doi.org/10.1186/s12969-017-0144-6 



61 

 

Mafiana, J. J., Dhital, S., Halabia, M., & Wang, X. (2022). Barriers to uptake of cervical cancer 

screening among women in Nigeria: a systematic review. In African Health Sciences (Vol. 

22, Issue 2). https://doi.org/10.4314/ahs.v22i2.33 

May Pini, T., Hawley, S. T., Li, Y., Katz, S. J., & Griggs, J. J. (2012). The influence of non-

clinical patient factors on medical oncologists’ decisions to recommend breast cancer 

adjuvant chemotherapy. Breast Cancer Research and Treatment, 134(2), 867–874. 

https://doi.org/10.1007/s10549-012-2116-3 

McKenzie, F., Zietsman, A., Galukande, M., Anele, A., Adisa, C., Parham, G., Pinder, L., 

Cubasch, H., Joffe, M., Kidaaga, F., Lukande, R., Offiah, A. U., Egejuru, R. O., Shibemba, 

A., Schuz, J., Anderson, B. O., dos Santos Silva, I., & McCormack, V. (2018). Drivers of 

advanced stage at breast cancer diagnosis in the multicountry African breast cancer – 

disparities in outcomes (ABC-DO) study. International Journal of Cancer, 142(8). 

https://doi.org/10.1002/ijc.31187 

MFA RU. (2010). ПРЕСС-РЕЛИЗ [Press release]. 0032(January), 7619501. 

Mimouni, H., Rahou, B. H., Ismaili, R., Hilali, A., Loukili, L., Bekkali, R., & Nejmeddine, A. 

(2021). The care pathway of patients with breast cancer: A review of the literature. 

International Research Journal of Public and Environmental Health, 8(3). 

Moriceau, G., Bourmaud, A., Tinquaut, F., Oriol, M., Jacquin, J.-P., Fournel, P., Magné, N., & 

Chauvin, F. (2016). Social inequalities and cancer: can the European deprivation index 

predict patients&#x2019; difficulties in health care access? a pilot study. Oncotarget. 

https://doi.org/10.18632/oncotarget.6274 

MOH. (2019). Kenya Cancer Policy 2019-2019. Available at https://www.health.go.ke/wp-

content/ uploads/2020/07/Kenya-Cancer-Policy-2020.pdf 12.  

MoH. National Strategic Plan for Prevention and control of non-communicable diseases 2021-

2025. Available at https://www.health.go.ke/wp-content/uploads/2021/07/Kenya-Non-

Communicable-DiseaseNCD-Strategic-Plan-2021-2025.pdf 13. Nemzoff, C., Ruiz, F., 

Chalkidou, K., M. Accessed 17 Feb 2024 

https://doi.org/10.18632/oncotarget.6274


62 

 

 

Mumtaz, G. R., Weiss, H. A., Thomas, S. L., Riome, S., Setayesh, H., Riedner, G., Semini, I., 

Tawil, O., Akala, F. A., Wilson, D., & Abu-Raddad, L. J. (2014). HIV among People Who 

Inject Drugs in the Middle East and North Africa: Systematic Review and Data Synthesis. 

PLoS Medicine. https://doi.org/10.1371/journal.pmed.1001663 

Mutebi, M., Olasehinde, O., Kingham, P., Boutin-Foster, C., & Pusic, A. (2018). Understanding 

the Breast Cancer Experience of Women in East Africa: A Qualitative Study. Journal of 

Global Oncology, 4(Supplement 2). https://doi.org/10.1200/jgo.18.44100 

Mwaka, A. D., Wabinga, H. R., & Mayanja-Kizza, H. (2013). Mind the gaps: A qualitative study 

of perceptions of healthcare professionals on challenges and proposed remedies for cervical 

cancer help-seeking in post conflict northern Uganda. BMC Family Practice. 

https://doi.org/10.1186/1471-2296-14-193 

Neal, R. D., Din, N. U., Hamilton, W., GBRoumunne, O. C., Carter, B., Stapley, S., & Rubin, G. 

(2014). Comparison of cancer diagnostic intervals before and after implementation of NICE 

guidelines: Analysis of data from the GBR General Practice Research Database. British 

Journal of Cancer, 110(3), 584–592. https://doi.org/10.1038/bjc.2013.791 

Neal, R. D., Tharmanathan, P., France, B., Din, N. U., Cotton, S., Fallon-Ferguson, J., Hamilton, 

W., Hendry, A., Hendry, M., Lewis, R., Macleod, U., Mitchell, E. D., Pickett, M., Rai, T., 

Shaw, K., Stuart, N., Tørring, M. L., Wilkinson, C., Williams, B., … Emery, J. (2015). Is 

increased time to diagnosis and treatment in symptomatic cancer associated with poorer 

outcomes? Systematic review. In British journal of cancer. 

https://doi.org/10.1038/bjc.2015.48 

Niëns, L. M., Zelle, S. G., Gutiérrez-Delgado, C., Peña, G. R., Hidalgo Balarezo, B. R., Steller, E. 

R., & Rutten, F. F. H. (2014). Cost-effectiveness of breast cancer control strategies in Central 

America: The cases of Costa Rica and Mexico. PLoS ONE. 

https://doi.org/10.1371/journal.pone.0095836 

NIH, A. (2014). NIH Public Access. 18, 43–73. 



63 

 

Oketch, S. Y., Kwena, Z., Choi, Y., Adewumi, K., Moghadassi, M., Bukusi, E. A., & Huchko, M. 

J. (2019a). Perspectives of women participating in a cervical cancer screening campaign with 

community-based HPV self-sampling in rural western Kenya: a qualitative study. BMC 

Women’s Health, 19(1), 75. https://doi.org/10.1186/s12905-019-0778-2 

Oketch, S. Y., Kwena, Z., Choi, Y., Adewumi, K., Moghadassi, M., Bukusi, E. A., & Huchko, M. 

J. (2019b). Perspectives of women participating in a cervical cancer screening campaign with 

community-based HPV self-sampling in rural western Kenya: A qualitative study. BMC 

Women’s Health. https://doi.org/10.1186/s12905-019-0778-2 

Olubodun, T., Balogun, M. R., Odeyemi, A. K., Odukoya, O. O., Ogunyemi, A. O., Kanma-

Okafor, O. J., Okafor, I. P., Olubodun, A. B., Ogundele, O. O. P., Ogunnowo, B., & 

Osibogun, A. (2022). Barriers and recommendations for a cervical cancer screening program 

among women in low-resource settings in Lagos Nigeria: a qualitative study. BMC Public 

Health, 22(1). https://doi.org/10.1186/s12889-022-14314-2 

Otty, Z., Brown, A., Larkins, S., Evans, R., & Sabesan, S. (2023). Patient and carer experiences of 

lung cancer referral pathway in a regional health service: a qualitative study. Internal 

Medicine Journal, 53(11). https://doi.org/10.1111/imj.16022 

Pace, L. E., & Shulman, L. N. (2016). Breast Cancer in Sub-Saharan Africa: Challenges and 

Opportunities to Reduce Mortality. The Oncologist, 21(6), 739–744. 

https://doi.org/10.1634/theoncologist.2015-0429 

Parkin, D. M., Sitas, F., Chirenje, M., Stein, L., Abratt, R., & Wabinga, H. (2008). Part I: Cancer 

in Indigenous Africans-burden, distribution, and trends. In The Lancet Oncology. 

https://doi.org/10.1016/S1470-2045(08)70175-X 

Petersen, Z., Jaca, A., Ginindza, T. G., Maseko, G., Takatshana, S., Ndlovu, P., Zondi, N., Zungu, 

N., Varghese, C., Hunting, G., Parham, G., Simelela, P., & Moyo, S. (2022). Barriers to 

uptake of cervical cancer screening services in low-and-middle-income countries: a 

systematic review. BMC Women’s Health, 22(1). https://doi.org/10.1186/s12905-022-02043-

y 



64 

 

Plummer, M., de Martel, C., Vignat, J., Ferlay, J., Bray, F., & Franceschi, S. (2016). Global 

burden of cancers attributable to infections in 2012: a synthetic analysis. The Lancet Global 

Health, 4(9), e609–e616. https://doi.org/10.1016/S2214-109X(16)30143-7 

Rendle, K. A., Sarma, E. A., Quaife, S. L., Blake, K. D., Moser, R. P., Suls, J. M., Edwards, H. 

M., & Kobrin, S. C. (2019). Cancer Symptom Recognition and Anticipated Delays in 

Seeking Care Among U.S. Adults. American Journal of Preventive Medicine, 57(1). 

https://doi.org/10.1016/j.amepre.2019.02.021 

Salika, T., Lyratzopoulos, G., Whitaker, K. L., Waller, J., & Renzi, C. (2018). Do comorbidities 

influence help-seeking for cancer alarm symptoms? A population-based survey in England. 

Journal of Public Health (United Kingdom). https://doi.org/10.1093/pubmed/fdx072 

Sasco, A. J., Jaquet, A., Boidin, E., Ekouevi, D. K., Thouillot, F., LeMabec, T., Forstin, M. A., 

Renaudier, P., N’Dom, P., Malvy, D., & Dabis, F. (2010). The challenge of AIDS-related 

malignancies in sub-Saharan Africa. In PLoS ONE. 

https://doi.org/10.1371/journal.pone.0008621 

Sayed, S., Moloo, Z., Ngugi, A., Allidina, A., Ndumia, R., Mutuiri, A., Wasike, R., Wahome, C., 

Abdihakin, M., Kasmani, R., Spears, C. D., Oigara, R., Mwachiro, E. B., Busarla, S. V. P., 

Kibor, K., Ahmed, A., Wawire, J., Sherman, O., Saleh, M., … Dawsey, S. M. (2016). Breast 

Camps for Awareness and Early Diagnosis of Breast Cancer in Countries With Limited 

Resources: A Multidisciplinary Model From Kenya. The Oncologist, 21(9). 

https://doi.org/10.1634/theoncologist.2016-0004 

Sayed, S., Ngugi, A. K., Mahoney, M. R., Kurji, J., Talib, Z. M., MacFarlane, S. B., Wynn, T. A., 

Saleh, M., Lakhani, A., Nderitu, E., Agoi, F., Premji, Z., Zujewski, J. A., & Moloo, Z. 

(2019). Breast Cancer knowledge, perceptions and practices in a rural Community in Coastal 

Kenya. BMC Public Health, 19(1). https://doi.org/10.1186/s12889-019-6464-3 

Shen, S.-C., Hung, Y.-C., Kung, P.-T., Yang, W.-H., Wang, Y.-H., & Tsai, W.-C. (2016). Factors 

involved in the delay of treatment initiation for cervical cancer patients. Medicine. 

https://doi.org/10.1097/md.0000000000004568 



65 

 

Smith, M., Hammond, I., & Saville, M. (2019). Lessons from the renewal of the national cervical 

screening program in Australia. Public Health Research and Practice, 29(2). 

https://doi.org/10.17061/phrp2921914 

Somanna, S. N., Srinivasa, M. N., Cheluvarayaswamy, R., & Malila, N. (2020). Time interval 

between self-detection of symptoms to treatment of breast cancer. Asian Pacific Journal of 

Cancer Prevention, 21(1). https://doi.org/10.31557/APJCP.2020.21.1.169 

Tapela, N. M., Peluso, M. J., Kohler, R. E., Setlhako, I. I., Botebele, K., Gabegwe, K., Nkele, I., 

Narasimhamurthy, M., Mmalane, M., Grover, S., Barak, T., Shulman, L. N., Lockman, S., & 

Dryden-Peterson, S. (2018). A Step Toward Timely Referral and Early Diagnosis of Cancer: 

Implementation and Impact on Knowledge of a Primary Care-Based Training Program in 

Botswana. Frontiers in Oncology, 8(May). https://doi.org/10.3389/fonc.2018.00187 

Tesfaw, A., Alebachew, W., & Tiruneh, M. (2020). Why women with breast cancer presented late 

to health care facility in North-west Ethiopia? A qualitative study. PLoS ONE, 15(12 

December). https://doi.org/10.1371/journal.pone.0243551 

Tetteh, D. A., & Faulkner, S. L. (2016). Sociocultural factors and breast cancer in sub-Saharan 

Africa: Implications for diagnosis and management. In Women’s Health (Vol. 12, Issue 1). 

https://doi.org/10.2217/whe.15.76 

Torre, Lt. A., Bray, F., Siegel, R. L., Ferlay, J., Lortet-Tieulent, J., & Jemal, A. (2015). Global 

cancer statistics, 2012. CA: A Cancer Journal for Clinicians, 65(2), 87–108. 

https://doi.org/10.3322/caac.21262 

Tsai, W. C., Kung, P. T., Wang, Y. H., Kuo, W. Y., & Li, Y. H. (2018). Influence of the time 

interval from diagnosis to treatment on survival for early-stage liver cancer. PLoS ONE. 

https://doi.org/10.1371/journal.pone.0199532 

Ubah, C., Nwaneri, A. C., Anarado, A. N., Iheanacho, P. N., & Odikpo, L. C. (2022). Perceived 

Barriers to Cervical Cancer Screening Uptake among Women of an Urban Community in 

South-Eastern Nigeria. Asian Pacific Journal of Cancer Prevention, 23(6). 

https://doi.org/10.31557/APJCP.2022.23.6.1959 



66 

 

Unger, J. M., Vaidya, R., Hershman, D. L., Minasian, L. M., & Fleury, M. E. (2019). Systematic 

review and meta-analysis of the magnitude of structural, clinical, and physician and patient 

barriers to cancer clinical trial participation. In Journal of the National Cancer Institute (Vol. 

111, Issue 3). https://doi.org/10.1093/jnci/djy221 

Vanderpuye, V., Grover, S., Hammad, N., Prabhakar, P., Simonds, H., Olopade, F., & Stefan, D. 

C. (2017). An update on the management of breast cancer in Africa. In Infectious Agents and 

Cancer. https://doi.org/10.1186/s13027-017-0124-y 

Vasiliadou, I., Noble, D., Hartley, A., Moleron, R., Sanghera, P., Urbano, T. G., Schipani, S., 

Gujral, D., Foran, B., Bhide, S., Haridass, A., Nathan, K., Michaelidou, A., Sen, M., 

Geropantas, K., Joseph, M., O’Toole, L., Griffin, M., Pettit, L., … Kong Conceptualisation, 

A. (2021). A multi-centre survey reveals variations in the standard treatments and treatment 

modifications for head and neck cancer patients during Covid-19 pandemic. Clinical and 

Translational Radiation Oncology, 30. https://doi.org/10.1016/j.ctro.2021.06.002 

Wakhisi, J., Patel, K., Buziba, N., & Rotich, J. (2005). Esophageal cancer in north rift valley of 

western Kenya. In African Health Sciences (Vol. 5, Issue 2). 

Walpole, E. T., Youl, P., Cossio, D., Morris, M. F., & Philpot, S. (2022). Development of key 

performance indicator (KPI) for real-time monitoring of treatment of early breast cancer to 

control socioeconomic and indigenous systemic bias. Journal of Clinical Oncology, 

40(16_suppl). https://doi.org/10.1200/jco.2022.40.16_suppl.10566 

Walpole, E. T., Youl, P. H., Moore, J., Morris, M., Cossio, D., Dhanda, P., Theile, D. E., & 

Philpot, S. (2023). Development of a key performance indicator for breast cancer in 

Queensland, Australia. Breast Cancer Research and Treatment, 197(1). 

https://doi.org/10.1007/s10549-022-06796-w 

Wei, Y., Mi, F., Cui, Y., Li, Y., Wu, X., & Guo, H. (2021). Delay in seeking medical care after 

the onset of symptoms in patients with sight-threatening diabetic retinopathy. Journal of 

International Medical Research, 49(5). https://doi.org/10.1177/03000605211013224 



67 

 

Williams, C. K., Stefan, D. C., Rawlinson, F., Simbiri, K., & Mbulaiteye, S. M. (2014). The 

African Organisation for Research and Training in Cancer and its conferences: A historical 

perspective and highlights of the Ninth International Conference, Durban, South Africa, 21-

24 November 2013. E cancer medical science. https://doi.org/10.3332/ecancer.2014.396 

Wasis, Y. Oso & Onen, D. (2008). A general guide to writing research proposal and report (2nd    

Edition). Kampala: Makerere University printer 

Xolisile, D., Lomalanga, H., Thokozani, M., Nonhlanhla, M., Mandzisi, M., Zanele, N., 

Nomxolisi, M., Debrah, V., & Samson, H. (2022). Delays to Cancer Care, Exploring the 

Factors Associated with Barriers to Accessing Comprehensive Cancer Care in Eswatini: A 

Qualitative Study. Asian Pacific Journal of Cancer Care, 7(3). 

https://doi.org/10.31557/apjcc.2022.7.3.499-507 

  

.  

 

  

https://doi.org/10.3332/ecancer.2014.396


68 

 

 

APPENDICES  

APPENDIX I:  STRUCTURED QUESTIONNAIRE  

Patient unique ID number: __ __ __ - __ __ __ __      

 

Interviewer initial : _______ Interview date :        |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

 

PART ONE: Demographic Information 

 

1. Hospital/Clinic Location:     JOOTRH Cancer Centre     JOOUST Auspice)            

 Other__________________ 

 

2. Date of Birth (DOB)  |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

 

a. If DOB is unknown, please enter age: years _|_Y_|_Y_| Years 

3. Sex:    Male       Female   Other (Specify): _______________ 

4. Home contact?    

County______________     

 

Sub-county: ___________Location: _______________Village/Estate: ____________ 

 

5. Is your current resident same as your hope country? Yes   No    

 

If no please specify your current resident and indicate for how long have you lived in your current 

resident: Resident_________________  period of stay in current resident:______________ 

(years/months) 

 

6. What is your occupation 

Industrial      Yes   No   

Farmer      Yes   No   

Service provider     Yes   No   

Research      Yes   No 

Mineral mining      Yes   No 

Other (specify): ____________________________ 

 

7. State your level of education. 

Not Completed Education (or some primary)  Yes   No   

Completed Primary    Yes   No   

Not completed secondary (or some secondary)  Yes   No   

Completed secondary    Yes   No   

Tertiary      Yes   No   

Other (specify): ________________________ 
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8. Marital Status 

Married      Yes   No   

Single       Yes   No   

Widowed        Yes   No   

Divorced       Yes   No    

Other (specify):____________________ 

 

9. Religious Affiliation  

Christianity       Yes   No   

Muslim        Yes   No   

Hindu       Yes   No    

Other (specify): ____________________ 

 

10. What is your family/Household income? 

<1,0000       Yes   No   

10001-50000       Yes   No   

50001- 100,000      Yes   No   

100001-150000      Yes   No   

>150,000      Yes   No   

 

11. How do you fund your medical cost? 

Self      Yes   No   

Family Donation      Yes   No   

Harambee       Yes   No   

Other (Specify): ___________________ 

 

PART TWO: Clinical Description  

 

12. Before you were diagnosed with this cancer, did you ever go for cancer screening? Yes   

No   If yes how many times did you go for the cancer screening (Indicate the number of 

times) ______________ 

 

13. During those times was your cancer condition detected Yes   No    

If onset date is not known, how long have you been feeling sick or having any pain or abnormal 

swelling? (Pain, discharge, swelling etc)): days/month ____ 

 

14. Date of onset of current illness:    |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

 

15. Date of first contact with health care system for this condition (prior to this) 

|_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 
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How long did it take you to receive your cancer diagnosis? 

<2 weeks       

≥2weeks -1 month      

≥1month-2 months      

≥2months - 3 months      

≥3 months – 4months      

≥4 months- 5 months       

≥5 months- 6 months      

>6 months       

 

16. What cancer condition were you diagnosed with? (Verify from the records to get the actual 

diagnosis  

a. lip, oral cavity (ICD-10 C00-08)      Yes   No   Don’t Know 

 

b. nasopharynx (C11)                               Yes   No   Don’t Know 

 

c. Other pharynx (C09-10, C12-14)         Yes   No   Don’t Know 

 

d. esophagus (C15)                                   Yes   No   Don’t Know 

 

e. stomach anus C18-21),             Yes   No   Don’t Know 

 

f. liver (C22),                                 Yes   No   Don’t Know 

 

g. gallbladder (C23-24),                     Yes   No   Don’t Know 

 

h.  pancreas (C16),                              Yes   No   Don’t Know 

 

i. colon and rectum (including (C25),    Yes   No   Don’t Know 

 

j. larynx (C32),                                     Yes   No   Don’t Know 

 

k. lung (including trachea, C33-34),    Yes   No   Don’t Know 

 

l. melanoma of skin (C43),                     Yes   No   Don’t Know 

 

m. Kaposi sarcoma (C46)                         Yes   No   Don’t Know 
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n. female breast(C50),                    Yes   No   Don’t Know 

 

o. cervix uteri (C53),                       Yes   No   Don’t Know 

 

p. corpus uteri (C54),                                Yes   No   Don’t Know 

 

q. ovary (C56),                                         Yes   No   Don’t Know 

 

r. prostate (C61),                                      Yes   No   Don’t Know 

 

s. testis (C62),                                         Yes   No   Don’t Know 

 

t. kidney (including renal pelvis and ureter, C64-66),  Yes   No   Don’t Know 

 

u. bladder (C67),                                       Yes   No   Don’t Know 

 

v. brain and central nervous system (C70-72),   Yes   No   Don’t Know 

 

w. thyroid (C73),                        Yes   No   Don’t Know 

 

x. Hodgkin lymphoma (C81),     Yes   No   Don’t Know 

 

y. non-Hodgkin lymphoma (C82-85, C96),   Yes   No   Don’t Know 

 

z. multiple myeloma (C88 1 C90),      Yes   No   Don’t Know 

 

aa. leukaemia (C91-95)                                    Yes   No   Don’t Know 

 

bb. all cancers combined,      Yes   No   Don’t Know 

 

cc. Non-melanoma skin cancer (C00-97, except C44).  Yes   No   Don’t Know 

 

 

17. When was your cancer diagnosis done? |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

 

18. When was medical decision on your cancer determined (i.e., or radiotherapy chemotherapy, 

surgery? |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

 

19. What is the cancer stage before initiation on treatment?  

Stage 1    

Stage II   

Stage III   

Stage IV   
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PART THREE: Risk Factors 

 

20. Do you use tobacco (smoking or chewing)? Yes   No  Don’t Know if yest indicate when  

21. Newly diagnosed TB  Yes   No   Don’t Know if yes Indicate when treatment 

was initiated |_D_|_D_|_M_|_M_|_Y_|_Y_|_Y_|_Y_| 

22. Are you on any other long-term treatment /medication for an ailment other than cancer i.e TB, 

HIV or Diabetic?              Yes   No   Don’t Know if yest Indicate the 

Condition_______________ 

23. What is your Occupation / what you do for a living?  (Please indicate, this applies to the 

occupation held last if not currently working) occupation: ____________________________ 

24. Have you ever used any family planning methods (only applicable to women) Yes   No   

If yes go to next question 

Depo-Provera    

Implant    

Copper T     

Pills     

Others: __________________ 

APPENDIX II:  DATA ABSTRACTION FORM 
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APPENDIX III: INFORMED CONSENT (ENGLISH) 

 

TIME TO DIAGNOSIS AND CLINICAL DECISION FOR PATIENTS RECEIVING 

CANCER SERVICES AT THE ONCOLOGY UNIT AT THE JARAMOGI OGINGA 

ODINGA TEACHING AND REFERRAL HOSPITAL (JOOTRH), KISUMU 

 

Date___________, 2022 

 Version 2 

INTRODUCTION AND PURPOSE 

You are being asked to take part in a medical research study being carried out through Jaramogi 

Oginga Odinga University of Science where does it occurs most. A medical research study can 

also look at ways to prevent or control a disease. The Jaramogi Oginga Odinga University of 

Science and Technology and the Jaramogi Oginga Odinga Teaching and Referral and Technology 

student, in collaboration with Jaramogi Oginga Odinga Teaching and Referral Hospital. A 

medical research study can look at what causes a disease or what facilitates the disease or Hospital 

will do this study. We are looking for about 350 participants who are undergoing cancer 

treatments treatment at the Oncology Centre to take part in the study. 

 

Key Information for You to Consider 

Voluntary consent. You are being asked to volunteer for a research study. It is up to you 

whether you choose to participate or not. There will be no penalty or loss of benefits to which 

you are otherwise entitled if you choose not to participate or discontinue participation. 

Purpose. To understand how long, it takes a cancer patient to go through the cancer 

management process in an hospital set up. We shall also look at the existing referral networks 

for cancer patients and the barriers that exist that can hinder care provision for cancer patients. 

Duration. You should expect today’s assessment to take less than 30 minutes.  

Procedures and activities. To participate in the study, you will have to complete 

questionnaires. No examinations or collection of samples (e.g., blood, urine, and vaginal 

fluids) will be done. If you are agree to participate in the study you will be taken through the 

sub-sequent questionnaire.  

Risks. Like all research studies, there are limited risks to participating in this research study, 
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however, in this study will not subject you to any invasive procedure and will be limited to 

asking you questions about your health, onset of the cancer condition and some of the 

challenges that you have encountered the treatment pathway. We will explain this in detail 

later in the questionnaire. 

Benefits. Taking part in this study may have no direct benefit to you. The study will not give 

you general medical care but findings from this study would contribute in the improving 

services at the cancer centers that would translate to better patient care. 

Alternatives. You are free to choose not to participate in this research. 

 

If you agree to take part in this after having been explained to the objectives of the study and how 

it would be conducted and you agree it indicates you suitable to take part in the study, you: 

TAKING PART IS YOUR CHOICE 

It is important to know that no one can make you take part in this pre-screening assessment if you 

do not wish to do so. You may take whatever time you need to decide if you would like to be pre-

screened for this study 

 

IF YOU CHOOSE NOT TO TAKE PART 

If you have questions about this research, please contact Dr Dan Onguru at the Jaramogi Oginga 

Odinga University of Science and Technology or xxx (within JOOTRH Grounds, Off Kisumu-

Kakamega Road, P.O. Box xx-40100, Kenya) at telephone +254-xx and  

If you have questions about your rights, you can contact the secretary, JOORTH Ethical Review 

Committee, (P. O. Box xx-00200, Nairobi) at telephone 020-2722541 or cell phone xx / Email 

address ERC Admin@JOOTRH.org). The above numbers are not for emergencies. If you are 

having an emergency, please go to the nearest clinic.  

 

STATEMENT OF CONSENT 

I have the study procedures explained to me. I understand the purpose of the study and that a 

paper copy of this information offered to me. All the procedures have been explained to me and 

my questions have been answered.  

 

Do you agree to take part in the study? 
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______No 

______Yes__________________________________________ _   _____/______/______  

Signature/Mark of Research Participant      Date (mm/dd/yy) 

__________________________________________ 

Printed Name of Research Participant 

STATEMENT OF PERSON EXPLAINING CONSENT 

I have carefully explained the purpose of this research to the volunteer. There has been an 

opportunity for the volunteer to ask questions about this study and this form. I have been available 

to answer any questions that the volunteer has about this study and this form. To the best my 

knowledge, she understands the purpose, procedures, risks and benefits of this research. 

  

__________________________________________ _   

 _____/______/______  

Signature of Person Explaining Consent      Date (mm/dd/yy) 

 

Printed Name of Research Person Explaining Consent 
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APPENDIX IV: JOOUST UNIVERSITY APPROVAL LETTER 
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APPENDIX V: JOOTRH ERC APPROVAL LETTER 
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APPENDIX VI: COUNTY GOVERNMENT OF KISUMU LETTER OF 

APPROVAL 
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APPENDIX VII: NACOSTI APPROVAL LETTER 

 
 

 


