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ARTICLE INFO ABSTRACT
Keywords: Cancer is a major global public health issue, causing a significant number of premature deaths
Cancer registry worldwide. In 2020, the World Health Organization reported that more than 19 million in-
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dividuals were diagnosed with cancer, and over 10 million lost their lives to the disease. Pre-
dictions indicate that cancer-related deaths will exceed 30 million by 2030, with around 75 %
Cancer control occurring in low- and middle-income countries (LMICs) like Kenya. Various factors contribute to
Targeted programs this concerning trend, including aging populations, a high prevalence of cancer risk factors, so-
Public health cioeconomic disparities resulting in limited healthcare access, and deficiencies in healthcare
systems within LMICs. This study focused on Nyandarua County, Kenya, which lacks a dedicated
cancer registry. Without comprehensive incidence data, the county faces challenges in developing
targeted programs for cancer prevention, management, and control. The main objective of this
investigation was to establish a cancer registry specific to Nyandarua County, capable of
continuously gathering accurate cancer data, patient treatment follow-ups and disease outcomes.
A demographic survey was conducted to determine the frequency of all-cause and specific cancers
among patients who attended selected health facilities between 2013 and 2020. Data were
collected from existing hospital records in three main hospitals in the county. A total of 1373
cases were recorded, with 54.9 % of patients being female. North Kinangop Catholic Hospital
accounted for the largest number of patients (62 %), followed by JM Kariuki County Memorial
Hospital (35 %), while Engineer Hospital contributed the remaining 3 %. The top five cancer sites
observed in Nyandarua County were esophagus (16.8 %), cervix uteri (13.4 %), stomach (10.6
%), breast (8.8 %), and prostate (8.6 %). Our findings provide valuable insights into the preva-
lence and distribution of different types of cancer in the region. With the establishment of this
cancer registry, Nyandarua County is now among the pioneering counties in Kenya. It is crucial
for the county government to undertake the responsibility of continuously updating the registry
to draw inferences regarding cancer prevalence in the region to enhance patients follow up and
survival.
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1. Introduction

Cancer has emerged as a global public health challenge, constituting a primary cause of premature mortality worldwide [1].
According to the World Health Organization (WHO) statistics, the year 2020 witnessed over 19 million new cancer cases, resulting in
more than 10 million deaths [2]. It is projected that cancer-related mortality will surpass 30 million by 2030, with a disproportionate
burden falling on low- and middle-income countries (LMICs), including Kenya [3]. Contributing factors to this surge include aging
populations, the prevalence of cancer risk factors, socioeconomic disparities leading to delayed healthcare access, and inadequacies in
LMIC healthcare systems [3].

Breast cancer ranked as the most prevalent cancer globally in 2020 (11.7 %), followed closely by lung cancer (11.4 %), and
colorectal cancer [4]. Notably, lung and breast cancer were the most common cancers in men and women, respectively. In Africa,
breast and cervix uteri cancers represent the top two malignancies, while prostate and breast cancers dominate in men and women,
respectively [5]. In Kenya, breast and cervix uteri cancers are the most common, with esophageal cancer ranking third [6]. This in-
formation is primarily derived from the Nairobi Cancer Registry and the Eldoret Cancer Registry which serve as the primary sources of
cancer data for the country. Only in 2020 did Machakos County establish a fully functional and up-to-date cancer registry, which plays
a crucial role in validating national and county level figures reported by national level registries [7]. Consequently, it is crucial to
establish county-specific cancer registries to provide accurate baseline information for cancer care, management, prevention, and
intervention programs but also to facilitate data sharing and collaboration with other registries at both the county and national levels
[8]. Such studies, coupled with the creation of cancer registries at the county level, will furnish baseline data to guide cancer care,
management, prevention, and intervention programs.

Nyandarua County, located in the former Central Province of Kenya, encompasses a population of 596,268 within an area of 3304
km? [9]. The county comprises seven sub-counties, namely Nyandarua Central, Nyandarua West, Nyandarua North, Nyandarua South,
Kinangop, Mirangine, and Kipipiri. Like many other counties in Kenya, Nyandarua County lacks a cancer registry, resulting in an
absence of recorded cancer incidences within the region. Consequently, the development of targeted programs for cancer prevention,
management, and control within the county becomes challenging.

Nyandarua County, a rural region in Kenya, has several facilities offering oncological services. The most notable is the Nyandarua
Cancer Centre, which aims to serve close to 20 million people in the Central and Rift Valley regions, Northern Kenya Counties, and the
East African regionl. Additionally, there are several private hospitals, such as North Kinangop Catholic Hospital, which offers a range
of services including laboratory services, radiography, dental and optical care, E.N.T, endoscopy, pharmacy, surgical operations, X-ray,
and ultrasound services [10].

The limitations in cancer care in Nyandarua County are primarily due to the lack of a dedicated cancer registry, which hampers the
development of targeted programs for cancer management. This study aimed to fill this gap by collecting data to determine the
baseline cancer cases in Nyandarua County and subsequently establishing a cancer registry capable of continually collating cancer
related data. The resulting registry will then relay the data to the national registry. These efforts will aid in developing targeted cancer
control, intervention, and management programs for Nyandarua County. Additionally, the success of this study offers a replicable
model for collating information on new cases for other non-communicable diseases, including accidents and mental health, within the
county.

2. Methods
2.1. Survey design

The study utilized a survey to analyze the distribution of cancer cases in Nyandarua County, focusing on the sub-county of origin, in
order to establish a comprehensive cancer registry. This involved determining the retrospective occurrence rates of both general and
specific types of cancer among patients who sought medical care at selected healthcare facilities between the years 2013 and 2020. To
accomplish this, a retrospective survey was conducted, whereby relevant information was extracted from existing hospital records in
three main hospitals in the county. Trained data clerks underwent training to ensure consistent and standardized manual data
extraction using a cancer abstract form. Subsequently, all manually extracted data were transferred into an electronic database uti-
lizing the CanReg software, developed by the International Agency for Research on Cancer (IARC).

2.2. Participating health facilities

Participating health facilities were conveniently selected to include county referral hospitals and faith-based or private institutions
that provide cancer diagnostic, treatment, management, or palliative care services. The health facilities that were requested to
participate in the survey by availing hospital records for data mining by the data clerks were the JM Kariuki County Referral Hospital,
Engineer County Hospital, and North Kinangop Catholic Hospital.

JM Kariuki Memorial Country Referral Hospital is a government health facility with a bed capacity of 222 beds and offers both
inpatient and outpatient services including medical surgery services. Engineer District Hospital is also a government health facility has
a bed capacity of six beds and offers outpatient services with inpatient services limited to those undergoing cesarean section. North
Kinangop Catholic Hospital on the other hand is a faith-based health institution and has a bed capacity of 309 and offers both inpatient
and outpatient services including medical surgery services.
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2.3. Training of data clerks

Two data clerks were recruited to support the process of data collection. The recruited clerks underwent comprehensive training
covering data collection techniques, coding procedures, and data entry using the designated software conducted by hospital data
officers. Before deployment for data collection, the hospital data officers thoroughly assessed the clerks’ understanding of these
techniques. In order to prioritize patient privacy and maintain data confidentiality, the trainees completed an online course on Good
Clinical Practices (available at nidatraining.org).

2.4. Establishment of baseline data on cancer occurrence in Nyandarua county

Retrospective data extraction was conducted by accessing patient records from participating healthcare facilities for the duration of
2013-2020. Various data variables were collected, including patient information such as age and gender, demographic details
including place of residence, cancer type, details pertaining to disease management (e.g., diagnostic methods employed, administered
treatment modalities such as chemotherapy or radiotherapy), treatment outcomes, and follow-up records whenever available. Due to
limited access to pathological services the classification of the cancers was done using the ICD-10 classification. To facilitate data
abstraction from hospital records, the cancer abstract form that used the variables found in the CanReg5 software [11] was utilized.
Cumulative cases of both all-cause and specific cancers were estimated on a yearly basis throughout the review period. The incident
year of cancer was determined based on the year of diagnosis or the initial encounter with healthcare services. Only clinically
confirmed cases were included in the study. In most cases, this was mentioned in the clinical files with no official pathology report
attached. In all three hospitals, the primary source of data was the medical records departments, which utilized disease index cards and
patient-care registers to identify cancer cases before retrieving corresponding files. For hospitals equipped with palliative care de-
partments, cancer cases were also sourced from these departments. Prior to file retrieval, the list of cancer cases obtained from de-
partments other than the records department underwent a thorough duplicate check against the list from the records department.

2.5. Entering data and importation to CanReg5

After completing the process of data abstraction, the forms underwent a thorough examination to ensure their completeness before
being entered into the CanReg5 system. In certain cases, the entered data was initially exported to a Microsoft Excel compatible file,
specifically a Comma Separated Version (CSV) file, which served as a template for further data entry. Subsequently, the data was
imported into CanReg5 utilizing the data import function. The export function was employed to maintain the integrity of the number of
variables and the format utilized in CanReg5.

2.6. Ethical considerations

This study received ethical approval from the MKU Ethical Review Committee, and a permit was obtained from the National
Commission for Science, Technology, and Innovation (NACOSTI). Additionally, permission to conduct the study was obtained from the
Director of Medical Health at the county level and the respective hospital administrations. To ensure confidentiality, patient infor-
mation obtained from hospital record files was handled with strict confidentiality measures. Recording patient details served the
purpose of preventing duplication of cases where patients visited different hospitals during the study period without referral records.
Each record was assigned a unique identification number distinct from the one in the hospital records, solely for the purpose of
mapping cancer occurrences.

A B
Distribution by Sex (n=1373) Distribution of Cases by Facility
= North Kinangop
Catholic Hospital

= JM Kariuki County
Memorial Hospital
B Male

OFemale = Engineer District

Hospital

Fig. 1. Proportion of cancer cases managed in Nyandarua county a) clustered by gender and b) clustered by the facility.
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3. Results

From the three hospitals, a total of 1373 cases were recorded with 54.9 % being female and 45.1 % male patients (Fig. 1a). Dis-
tribution by health facility indicated that North Kinangop Catholic hospital had the largest number of patients at 62 % followed by JM
Kariuki County Memorial hospital at 35 % while the rest were from Engineer hospital (3 %) (Fig. 1b)

The average age at diagnosis overall was 59.7 years (1-101 years) but males were diagnosed at a later age (64.0 (1-101) than
females (56.2 (8-96) years. The age at incidence varies between males and females due to the differences in the most prevalent cancer
types between the two genders. In this study, men were diagnosed at an older age with the majority being diagnosed at 75-79 years
compared with their female counterparts where the largest proportion was diagnosed at 55-59 years (Fig. 2). In total, there were a
total of 17 (1.2 %) cases aged between 0 and 19 years that represented pediatric cancers in the county.

Overall, esophagus (16.8 %), cervix uteri (13.4 %), stomach (10.6 %), breast (8.8 %) and prostate (8.6 %) were the top 5 cancer
sites among the cancer patients reviewed (Fig. 3a). In female, the top 5 cancer sites were cervix uteri, breast, esophagus, stomach and
colorectum cancers at 24.1 %, 15.4 %, 9.5 %, 9.3 %, and 5.8 % respectively (Fig. 3b). In male, the top 5 cancer sites were esophagus,
prostate, stomach, bone marrow, and liver at 25.7 %, 18.7 %, 12.3 %, 6.8 %, and 6.5 % respectively (Fig. 3c).

Over the years, there has been a consistent rise in the number of cancer cases reported within the country. This can be attributed to
factors such as improved accessibility to diagnostic facilities, the inclusion of comprehensive cancer care in health insurance, and
heightened public awareness. Within the context of this study, a similar trend was observed, with the percentage of cancer cases
progressively increasing from 0.9 % of total cases in 2013 to 24.3 % in 2019 (Fig. 4a). Notably, there were fluctuations in the number of
cancer cases in 2017 and 2020, potentially influenced by doctor strikes and the impact of the COVID-19 pandemic on healthcare
accessibility, respectively.

When analyzing the data based on specific health facilities, a comparable trend was observed in North Kinangop hospital, aligning
with the county-wide observations, except for the year 2017, where the number of cases exceeded those of 2018 (Fig. 4b). At JM
Kariuki Memorial hospital, cancer cases increased between 2013 and 2016, followed by a significant decline in 2017. Subsequently,
the numbers rose again in 2018 and 2019, only to decrease once more in 2020 (Fig. 4c). In Engineer District hospital, no cases were
recorded from 2013 to 2015. However, from 2016 to 2019, there was a consistent annual increase in the number of reported cancer
cases, displaying a similar pattern of reduced cases observed in 2020 (Fig. 4d).

To assess whether the prevalence of the five major cancer types reported at the county level is consistent with the individual
hospitals surveyed, we examined the top five cancer sites at each facility. The findings revealed that while the types of cancers did not
vary significantly across the three hospitals, their ranking in terms of prominence differed.

At North Kinangop Catholic hospital, the top five cancer sites were cervix uteri (14.2 %), esophagus (12.6 %), stomach (12.5 %),
prostate (9.4 %), and colorectal (7.3 %) cancers, respectively (Fig. 5a). JM Kariuki hospital, on the other hand, had the following top
five cancer sites: esophagus (25.4 %), cervix uteri (12.9 %), breast (10.8 %), stomach (8.3 %), and prostate (7.5 %) cancers,
respectively (Fig. 5b). In the case of Engineer district hospital, breast cancer accounted for the majority (63.4 %), followed by
esophagus (4.9 %), prostate (4.9 %), and cervix uteri (2.4 %) cancers. The remaining cases (14.6 %) were not specified (Fig. 5¢).

To determine the residence of the patients visiting the three hospitals in Nyandarua county, data on patients’ residency were
captured. As shown in Table 1 below, most of the patients (78.7 %) were residents of Nyandarua county while 17.6 % were from the
neighboring counties of Nakuru (8.8 %), Laikipia (5.8 %), Kiambu (2.3 %) and Murang’a (0.7 %).

Within Nyandarua county, the ranking of the top 5 cancer sites in each of five constituencies differed from the ranking at the county
level except for the Ol Kalou constituency. However, esophagus cancer was the top-most cancer type in all the constituencies (Table 2).
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Fig. 2. Distribution of cancer cases recorded in Nyandarua County by age group and sex.
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Fig. 4. Distribution of cancer cases by year in each of the three facilities. a) Overall trends in the three facilities; b) trends in North Kinangop
Catholic hospital; ¢) trends in JM Kariuki hospital; d) trends in Engineer district hospital.

4. Discussion

A demographic survey was conducted in Nyandarua County, Kenya to determine the frequency of all-cause and specific cancers
among patients who attended selected health facilities between 2013 and 2020. The study focused on three primary hospitals in the
county: JM Kariuki Referral Hospital, North Kinangop Catholic Hospital, and Engineer District Hospital, which manage most cancer
cases. The findings indicated high cancer cases in women compared to men, consistent with previous studies conducted in Machakos
County [7] and Nairobi County [12]. Similar patterns have been observed at Moi Teaching and Referral Hospital and Kenyatta Na-
tional Hospital [13].

Among the three hospitals analyzed, North Kinangop Catholic Hospital had the highest number of patients, followed by JM Kariuki
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Fig. 5. Top 5 cancer cases in each of the three facilities. a) top 5 cases in North Kinangop Catholic hospital; b) top 5 cases in JM Kariuki hospital; c)
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Table 2

Ranking of top 5 cancers in each of the five constituencies in Nyandarua county.

Table 1

Residence of cancer patients managed in the three health facilities from top 5 counties.
County Frequency Percent (%)
Nyandarua 1080 78.7
Other counties
Nakuru 121 8.8
Laikipia 79 5.8
Kiambu 31 2.3
Murang’a 10 0.7
Total 1321

Overall n (%)

Kinangop n (%)

Kipipiri n (%)

Esophagus 198 (18.3 %) Esophagus 59 (14.5 %) Esophagus 35 (17.8 %)
Cervix Uteri 129 (11.9 %) Breast 48 (11.8 %) Cervix Uteri 29 (14.7 %)
Stomach 118 (10.9 %) Cervix Uteri 47 (11.6 %) Prostate 27 (13.7 %)
Breast 111 (10.3 %) Stomach 43 (10.6 %) Stomach 25 (12.7 %)
Prostate 85 (7.9 %) Bone marrow 31 (7.6 %) Breast 14 (7.1 %)
Ndaragwa. n (%) Ol Jorok n (%) Ol Kalou n (%)

Esophagus 8 (16.7 %) Esophagus 12 (18.8 %) Esophagus 84 (23 %)
Stomach 8 (16.7 %) Breast 8 (12.5 %) Cervix Uteri 41 (11.2 %)
Breast 7 (14.6 %) Cervix Uteri 7 (10.9 %) Stomach 35 (9.6 %)
Cervix Uteri 5 (10.4 %) Prostate 7 (10.9 %) Breast 34 (9.3 %)
Ovary 4 (8.3 %) Stomach 6 (9.4 %) Prostate 25 (6.8 %)

Memorial Country Referral Hospital, while Engineer District Hospital had fewer cases. This discrepancy can be attributed to the
varying capacities and services offered by each hospital. North Kinangop Catholic Hospital, with its larger bed capacity and referral
system for pathological services, is preferred by many patients. JM Kariuki Memorial Country Referral Hospital has a smaller bed
capacity and lacks a similar referral system, leading to patient referrals for pathological diagnosis. However, the hospital does provide
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palliative care for pain management and counseling for advanced-stage cancer patients referred from other hospitals. Engineer District
Hospital primarily offers outpatient services, explaining the lower number of cancer cases since most cancer patients require inpatient
care. Other facilities that offer cancer services are limited to only cancer screening, which thereafter the patients are referred to the
three major cancer treatment hospitals in the county.

The age at diagnosis differs between males and females due to variations in the most prevalent cancer types by sex [14]. In this
study, men were diagnosed at an older age, with the majority diagnosed between 75 and 79 years, while women were diagnosed
between 55 and 59 years. Only 1.2 % of the cases qualified as pediatric cancer cases and this was mainly because the county does not
offer pediatric cancer services. In addition, the county is in proximity with Kijabe hospital, which has a well-established pediatric
cancer center. In Kenya, breast cancer is the leading cancer, followed by cervix uteri and prostate cancers [6]. Among the cancers
treated in Nyandarua County, the leading cancer was esophageal cancer, followed by cervix uteri and stomach cancers. These trends
differ from reports in the Eldoret cancer registry, where cervix uteri cancer is the leading cancer in females, followed by breast cancer.
Discrepancies are also observed in Machakos County, where cervix uteri cancer is the leading cancer, followed by esophagus and breast
cancers [7,15] and in Meru, where the top five cancer types are stomach, breast, esophagus, cervix, and prostate cancers [16]. It is
worth noting that the cases reported here are strictly those recorded in hospitals in Nyandarua without including those cancer patients
who seek health care in hospitals outside the county. Collection of cancer cases of Nyandarua residents in hospitals outside Nyandarua
county may help validate these observations.

Our data demonstrate that the top five cancer sites in females are cervix uteri, breast, esophagus, stomach, and colorectum cancers.
This aligns with reports from other parts of Kenya, such as Moi Teaching and Referral Hospital (MTRH) and Kenyatta National Hospital
(KNH) [8]. Data from MTRH between 2008 and 2012 revealed cervix uteri and breast cancer as the leading cancers in females [13].
According to Globocan 2020, the leading cancers in Kenyan females are breast cancer (25.6 %), cervix uteri (19.7 %), and esophagus
cancer (6.1 %) [6]. The order differs from observations in Nyandarua, potentially due to differences in the capacity of health facilities
to manage various cancer types. For example, North Kinangop Catholic Hospital offers comprehensive care and cervical cancer
screening through pap smears, leading to a higher number of cervix uteri cases compared to other facilities [17].

In males, the top cancer sites are the esophagus, prostate, and stomach. This aligns with findings in Machakos County, where
prostate cancer is the leading cancer, followed by esophagus cancers [7]. Similar observations have been made at Tenwek Hospital in
Western Kenya [18]. However, the order differs from Globocan 2020, where prostate cancer is the leading cancer in males in Kenya,
followed by esophagus and colorectum cancers [6]. The number of esophageal cancer cases is high in Nyandarua County, as in other
Kenyan counties within the esophageal corridor [19].

From 2013 to 2019, there has been a steady increase in cancer cases, except for 2017 when a nationwide strike by doctors and
nurses affected healthcare delivery. This led to patients seeking care in private and mission hospitals, resulting in a higher number of
cancer cases reported in North Kinangop Catholic Hospital in 2017 [20]. In 2020, there was a decline in the number of cases in all three
facilities, likely due to movement restrictions imposed to combat the spread of COVID-19, the suspension of some services and the
direction of major resources towards treatment and care of COVID-19 patients [21]. Similar challenges have been reported in the
United States, Bangladesh, and Canada, where limited access to healthcare during the pandemic delayed cancer detection [22-25].
With a population of about 56 million people, estimated new cancer cases in 2022 were 44,726 [26] and this represents 0.08 % of the
population. In 2019, Nyandarua recorded a total of 334 new cases representing 0.056 % of the county population. This is an indication
that assuming similar rates across the country, the available health facilities do not attend to all the cancer cases in the county. This
may be explained by the limited capacities by the health facilities to manage cancer patients resulting in some patients seeking care
outside the county.

Since 2013, healthcare in Kenya has been devolved to county governments, leading to efforts to improved local health facilities
[27]. In Nyandarua County, most cancer patients managed in the three facilities were county residents. The establishment of cancer
registries at the county level is crucial for cancer surveillance programs and should be prioritized. However, only a few counties,
including Nairobi, Machakos, Nyeri, Meru, Kisumu, Eldoret (covering Nandi, Uasin Gishu and Marakwet counties), and now Nyan-
darua, have functional cancer registries due to challenges such as limited resources and trained personnel [28,29].

Establishing efficient healthcare systems and providing financial support can ensure the smooth operation of cancer registries.
These registries can generate county-specific reports, contribute to national cancer registries, and provide accurate follow-up data for
cancer survival analysis.

This study represents the first collection of cancer data in Nyandarua County, providing a centralized digital system for all cancer
cases during the study period. The study found out that gastrointestinal (esophageal & stomach) and reproductive (cervical, breast, and
prostate) were the most frequently managed cancers in the county. Programs for prevention, early detection & timely treatment are
encouraged to help manage these alarming trends.
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