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Abstract

Background
Cervical cancer is a major health burden and the second most common cancer after breast cancer among
women in Kenya. Worldwide, cervical cancer constitutes 3.1% of all cancer cases. Mortality rates are
greatest in low-income countries owing to a lack of awareness, screening and early-detection programs,
and adequate treatment facilities. We aimed to estimate survival rates and determine survival predictors
among women with cervical cancer and limited resources in western Kenya.

Methods
We retrospectively reviewed the charts of women diagnosed with cervical cancer in the 2 years from the
date of histologic diagnosis. The outcome of interest was 2-year mortality or survival. Kaplan–Meier
survival estimates, log-rank tests, and Cox proportional hazards regression were used in the survival
analysis.

Results
We included 162 women in this study. The median time from diagnosis to death was 0.8 (interquartile
range [IQR] 0.3–1.6) years. The mean age at diagnosis was 50.6 (standard deviation [SD] 12.5) years.
Mean parity was 5.9 (SD 2.6). Participants were followed up for 152.6 person-years. Of 162 women, 70
(43.2%) died, with an overall mortality rate of 45.9 deaths per 100 person-years of follow-up. The survival
rate was signi�cantly better for women who were managed surgically (0.44 vs. 0.88, p < 0.001), those
who had medical insurance (0.70 vs. 0.48, p = 0.007), and those with early-stage disease at diagnosis
(0.88 vs. 0.39, p < 0.001). Participants who were diagnosed at a late stage of disease, according to
International Federation of Gynecology and Obstetrics (FIGO) cervical cancer staging (FIGO stage IIB–
IVB), had more than an eight times increased risk of death compared with those who were diagnosed at
early stages (I–IIA): hazard ratio (HR) 8.01 (95% con�dence interval [CI] 3.65–17.57). Similarly, women
who underwent surgical management had an 84% reduced risk of mortality compared with those who
were referred for other modes of care: HR 0.16 (95% CI 0.07–0.38).

Conclusion
As described in this study, the survival rate of patients with cervical cancer in Kenya is low. Many women
are still diagnosed with cervical cancer when they are at very advanced stages and their likelihood of
survival is very low. It is imperative to expand screening for early identi�cation of women with cervical
cancer in whom surgery can improve prognosis.
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Introduction
Kenya has a high incidence and mortality of cervical cancer. According to estimates from Globocan in
2020, 5236 (19.7%) of all new cancer cases among women in Kenya were cancer of the cervix. Cervical
cancer is the leading cause of cancer-related mortality among women. Worldwide, there were 9.2 million
new cases of cancer in women in 2020. Of these, 6.5% are cases of cervical cancer (604,127 new cases).
Cervical cancer is the leading cause of cancer deaths, followed by breast cancer1.

In contrast to developed countries, there is a low rate of survival from cervical cancer in low- and middle-
income countries, with very high mortality rates in Sub-Saharan Africa. Various factors contribute to the
high cervical cancer mortality. One of these is the lack of or low coverage of national screening services.
In Kenya, only 14% of women have undergone screening, despite the high rate of awareness about
cervical cancer (75%). This lack of screening prevents identi�cation of women at risk and early detection
of invasive cancers2.

More than 90% of women in Kenya with cancer of the cervix are diagnosed at advanced stages,
according to the International Federation of Gynecology and Obstetrics staging system (Supplementary
�le 1), and diagnosis is usually in health facilities that are unable to provide effective treatment. With
limited options available for treatment, women mainly receive initial evaluation, symptomatic treatment,
and referral3.

At the time of this study, there was only one public referral hospital in Kenya that offered radiotherapy,
Kenyatta National Hospital in the capital city, Nairobi. Access to this hospital is limited for rural residents
with low socioeconomic status. Most patients from peripheral hospitals are referred to this one hospital,
which has a large backlog of patients. The number of patients who eventually receive radiotherapy can
only be speculated, despite the fact that in many cases, women are at stage IIB or above at diagnosis. At
the time of this study, three private hospitals were able to offer radiotherapy but at a cost beyond the
reach of many patients4. The health ministry is in the process of establishing radiotherapy centers at
several facilities, including Moi Teaching and Referral Hospital (MTRH) in western Kenya, where this
study was undertaken5.

Late diagnosis is the result of a lack of awareness about cancer and symptom recognition by both
patients and health care providers at the primary care level. This, coupled with the time to initiation of
radiotherapy, leads to worse outcomes because initiation of radiotherapy can take several months4.

The aim of the present study was to determine the survival rate and predictors of survival after diagnosis
among patients with cervical cancer in western Kenya. More speci�cally, we estimated the 1- and 2-year
survival and predictors of survival after diagnosis among patients with cervical cancer. An understanding
of the contribution of late diagnosis, the lag period to initiation of radiotherapy, and their contributions to
outcomes has implications for the kind of measures that must be taken to improve policies aimed at
reducing cervical cancer incidence and mortality6,7.
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Methods
In this retrospective cohort study, we estimated the time from diagnosis to death among women
diagnosed with cervical cancer at MTRH during the study period and those referred from other peripheral
hospitals in western Kenya.

The study population included all patients diagnosed with cervical cancer that were either admitted to the
ward at MTRH or followed up in the gynecology outpatient clinic or registered in the Eldoret Cancer
Registry (ECR), which is also located within the hospital. We identi�ed risk factors in patients’ medical
charts including age at �rst pregnancy, multiple sexual partners, smoking, HIV status, post-menopausal
status, and contraceptive use. We included the covariates occupation, education level, parity, marital
status, and health insurance. Information regarding infection with human papilloma virus was not
available. We used age at �rst pregnancy as a proxy for possible early age of coitarche and occupation
as a proxy for socioeconomic status.

Study setting
This study was conducted at the gynecology-oncology ward and gynecology-oncology clinic/follow-up
clinic at MTRH in Eldoret, Kenya. MTRH is the second largest public teaching and referral hospital in
Kenya and the main referral hospital in western Kenya. It has a catchment of 13 to 15 million people that
comprises approximately 40% of the Kenyan population.

The ECR was established in 1999 within MTRH. The ECR includes data on all patients diagnosed with
cancer seen at MTRH and thus serves as a hospital-based cancer registry. The ECR also collects data
from neighboring facilities that have patients with cancer, so it is also a population-based cancer registry.

De�nition of terms
Median survival time was de�ned as the point at which half the patients have experienced the event
under study and half remain free of the event (in this study, death). Overall survival time was de�ned as
the length of time from the date of diagnosis for a disease in patients who are still alive. Early-stage
cancer of the cervix was de�ned as stage I–IIA and late-stage cervical cancer as stage IIB–IV. The start
date was de�ned as the date of diagnosis and the outcome of interest was death. Complete follow-up
was achieved when vital status (alive/dead) at the closing date was known for an individual. We used
active follow-up methods. Information on deaths was sourced from patients’ clinical record �les, with
repeated scrutiny of the medical records. Additionally, telephone enquiries to patients or
relatives/caretakers whose phone number was in the patient �le were made. Censoring occurred either at
death, the closing date of the study, or with loss to follow-up. Loss to follow-up was when patients did not
return to the gynecology clinic or could not be contacted and we could not ascertain whether they were
still alive after the last known status date. Deaths owing to causes other than cervical cancer
complications were not captured in this study. The index date was de�ned as the starting date for
calculation of survival, and this was the date of unequivocal diagnosis of cancer by means of
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histological diagnosis. The inclusion date was between 1 December 2014 and 30 November 2017. Each
patient was followed up for 2 years i.e., up to the closing date of the study (November 2017) or death
(date that death was reported) or until they were censored as a result of transfer to another facility, home
care, or were lost to follow-up.

Participant selection
In this study, we included women seeking care at MTRH with a histologic diagnosis of cervical cancer
between 1 December 2014 to 30 November 2017 and who had a biopsy performed. Patients’ charts were
retrieved from three sources: �rst, from charts identi�ed from the ward registers. Every admitted patient is
usually registered and the diagnosis noted. The diagnosis is con�rmed with a histology report in the
chart. If the biopsy is done during admission, the result is followed up through the outpatient gynecology
clinic. Second, if the patient is diagnosed in the outpatient gynecology clinic (usually through screening or
when presenting with symptoms), they are usually registered in the computer within the gynecology
oncology records department. The records clerk therefore retrieved the �les containing the information
required. Finally, all cancer cases within the region are recorded in the ECR.

File numbers within the registry are harmonized with the follow-up �le numbers in the clinics/ward. The
histology results were ascertained to be available, and the results recorded. Follow-up information was
acquired through admissions in the ward or phone calls, with consent of the patient or relatives for those
from other health facilities.

At MTRH, evaluation of each patient starts either in the clinic or, once admitted, in the ward via the
emergency room. A history of symptoms of cervical cancer is taken, then a thorough physical
examination is done. Pelvic examination including speculum examination is performed. Staging was
done clinically per the 2018 FIGO clinical staging (Supplementary �le).

Survival time was calculated as the time (in months or completed years) between the index date and the
date of death, date of loss to follow-up, or the closing date, whichever was earliest. Age at diagnosis was
de�ned as the age in completed years on the index date. Regarding the clinical extent of disease, FIGO
staging was used. Histologic grade was not available in all histology reports as some laboratories
omitted these data. Whether the patient was diagnosed symptomatically or through screening was noted.

Ethical considerations
The study was approved by Moi University and Moi Teaching and Referral Hospital Institutional Research
and Ethics Committee (FAN: IREC 1071) and Ghent University, Commissie voor Medische Ethiek, ONS
KENMERK, PA 2011/019. Informed verbal consent was obtained from all patients (or
relatives/caretakers).

All records were kept by the research team only and identi�able data were not included in the analysis
and discussion.

Statistical analysis
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Descriptive statistics such as the mean and standard deviation (SD) were used to summarize age and
parity, and the median and interquartile range (IQR) was used to summarize the follow-up time.
Frequencies and the corresponding percentages were used to summarize categorical variables such as
marital status, occupation, cancer stage, HIV status, use of antiretroviral therapy, and death.

Kaplan–Meier survival curves were used to describe the survival distributions. The survival functions for
different groups of participants were compared using the log-rank test. The incidence of death and
corresponding 95% con�dence interval (CI) were computed for each group of participants. The incidence
rates of death for different levels of the categorical variables were compared using a Cox proportional
hazards regression model. Two events occurring at the same time (failure/death) were handled using the
Breslow test of homogeneity for odds ratios of the strata. The hazard ratio (HR) and corresponding 95%
CI were reported.

Data analysis was conducted using Stata version 13 SE (Stata Corp LLC, College Station, TX, USA).

Results
A total of 162 participants were enrolled in the study. Participants’ mean age was 50.6 (SD: 12.5) years,
with a minimum and maximum of 17.0 and 80.0 years, respectively. Ten percent of participants were
aged 35 years or less (Table 1).
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Table 1
Sociodemographic characteristics

Variable Mean (SD) or n (%)

Age (years), mean (SD) 50.6 (12.5)

Range (Min.–Max.) 17.0–80.0

≤35 16 (9.9%)

>35 146 (90.1%)

Median (IQR) 49 (4160)

Range (Min.–Max.) 17.0–80.0

Cohabitation status, n (%)  

Married 109 (67.3%)

Single 19 (11.8%)

Separated 2 (1.2%)

Widowed 20 (12.4%)

Unknown 12 (7.4%)

Occupation, n (%)  

Homemaker 38 (23.5%)

Secular 11 (6.8%)

Trader 39 (24.1%)

Student 7 (4.3%)

Other 67 (41.4%)

Education level, n (%)  

None/Incomplete primary 33 (20.4%)

Completed primary 32 (19.8%)

Secondary 40 (24.7%)

Tertiary 12 (0.4%)

Not indicated 45 (27.8%)

Parity, mean (SD) 5.9 (2.6)

Range (Min.–Max.) 0.0–13.0

SD, standard deviation; IQR, interquartile range.
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Variable Mean (SD) or n (%)

≤5 71 (46.1%)

>5 83 (53.9%)

Median (IQR) 6 (4–8)

Range (Min.–Max.) 0.0–13.0

Health insurance cover, n (%)  

No 81 (50.0%)

Yes 56 (34.6%)

Not indicated 25 (15.4%)

SD, standard deviation; IQR, interquartile range.

Two-thirds (67.3%) of participants were married, and 23.5% were homemakers. The sample comprised
7.3% students. Up to 40.2% of participants had completed a primary education. The mean parity was 5.9
(SD: 2.6), with a minimum of zero and maximum of 13.0.

Table 2 presents the risk factors for cancer cited in the literature. Of all participants, 26.5% used hormonal
and 14.8% used non-hormonal contraceptives. More than half (58.0%) of participants were post-
menopausal.
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Table 2
Risk factors

Variable n (%)

Contraceptive use  

None 67 (41.4%)

Hormonal 43 (26.5%)

Non-hormonal 24 (14.8%)

Not indicated 28 (17.3%)

Menopause status  

Pre-menopause 94 (58.0%)

Post-menopause 68 (42.0%)

HIV status  

Unknown 19 (11.7%)

Positive 42 (25.9%)

Negative 101 (62.4%)

HAART† use  

No 3 (7.1%)

Yes 30 (71.4%)

Unknown 9 (21.4%)

Smokes cigarettes or chews tobacco  

No 128 (79.0%)

Yes 1 (0.6%)

Not indicated 33 (20.4%)

†Among HIV-positive patients.

HAART, highly active antiretroviral therapy.

Among patients who were HIV positive, 71.4% were on antiretroviral therapy.

Table 3 presents the clinical characteristics of included patients with cancer. The main histological
diagnosis was squamous cell carcinoma, observed in 135 (83.3%) patients, and two-thirds (68.5%) of
participants were diagnosed at a late cancer stage.
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Table 3

Patients’ clinical characteristics
Variable n (%)

Method of diagnosis  

Through symptoms 120 (74.1%)

Screening 29 (17.9%)

Not indicated 13 (8.0%)

Diagnosis  

Squamous cell carcinoma 135 (83.3%)

Adenocarcinoma 14 (8.6%)

Adenosquamous carcinoma 2 (1.2%)

Clinical diagnosis with VE 8 (4.9%)

CIS 2 (1.2%)

Not indicated 1 (0.6%)

Stage of cancer  

Early 51 (31.5%)

Late 111 (68.5%)

Management  

Referred for radiotherapy/palliative care/chemotherapy 125 (77.2%)

Surgery 37 (22.8%)

VE, vaginal examination; CIS, carcinoma in situ.

Table 4 presents results regarding outcome. In total, 45.1% of participants died, and the median time of
follow-up was 21 months (IQR: 1.2, 2.0 years).
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Table 4
Patient outcomes

Variable n (%) or median (IQR)

Survival status, n (%)  

Alive 89 (54.9%)

Dead 70 (43.2%)

Time from diagnosis to death (years), median (IQR) 0.8 (0.3, 1.6)

Range (Min.–Max.) 0.03–2.0

IQR, interquartile range.

The total follow-up time was 152.6 person-years, and total number of deaths was 70. This gives an
overall incidence rate of death of 45.9 (95% CI: 36.3, 58.0) per 100 person-years of follow-up.

 
Table 5

Survival probabilities at speci�c time points
Time (years) Beginning total Deaths Survival probability

(95% CI)

0.5 105 29 0.79 (0.71, 0.85)

1 72 29 0.58 (0.48, 0.65)

1.5 51 9 0.49 (0.40, 0.57)

2.0 28 3 0.45 (0.36, 0.54)

CI, con�dence interval.

At 1 year, the survival probability of participants was 58.0% (95% CI: 48.0%, 65.0%) and at 2 years, 45.0%
(95% CI: 36.0%, 54.0%) were alive (85% of women with stages I–IIA and 43% in women with stages IIB or
more) (Table 5). The median (95% CI) survival time was 1.50 (0.92, 2.09) years and the mean (95% CI)
overall survival time was 1.29 (1.16, 1.41) years.

We explored the survival function of participants according to the key variables of interest. The �ndings
are shown in Figs. 1–4.

The data show that participants who were pre-menopausal had better survival rates than who were post-
menopausal (p = 0.039).

Participants who had health insurance cover had signi�cantly longer survival than those who did not
have health insurance (p = 0.007). Up to 70.0% of patients who had health insurance cover were still alive
at 1 year compared with 48.0% of those who did not have health insurance cover.
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Participants diagnosed at an early stage of disease had better survival than those who were diagnosed in
late stages (p < 0.001). For women in stages I–IIA, the median survival time could not be determined
because follow-up was too short to identify a median. The mean (95% CI) survival time was 1.75 (1.61,
1.92) years. For women in stages above IIA, the median (95% CI) survival was 0.85 (0.57, 1.11) years. The
mean (95% CI) survival time was 1.02 (0.87, 1.18) years. The probability of surviving 10 months after a
late-stage diagnosis was 0.5.

Participants who were referred for radiotherapy, palliative care, or chemotherapy had poorer survival than
those who were treated surgically (p < 0.001).
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Table 6
Incidence and hazard ratio of death

Variable Deaths
(%)

FUP time
(y)

Incidence

(95% CI) ¥

Hazard ratio (95%
CI)

Age (years)        

≤35 4 (25.0) 17.6 22.8 (8.5, 60.7) Reference group

>35 66 (45.2) 135.0 48.9 (38.4, 62.2) 2.01 (0.73, 5.50)

Education        

Primary/none 31 (47.7) 56.9 54.5 (38.3, 77.5) Reference group

Secondary/tertiary 24 (46.2) 54.0 44.4 (29.8, 66.3) 0.87 (0.51, 1.48)

Not indicated 15 (33.3) 41.6 36.0 (21.7, 59.7) 0.70 (0.38, 1.30)

Cohabitation status        

No§ 20 (48.8) 43.0 46.5 (30.0, 72.2) Reference group

Yes 47 (43.1) 97.6 48.1 (36.2, 64.1) 0.98 (0.58, 1.65)

Not indicated 3 (25.0) 12.0 25.1 (8.1, 77.8) 0.50 (0.15, 1.70)

Menopausal status        

Pre-menopausal 35 (37.2) 96.0 36.5 (26.2, 50.8) Reference group

Post-menopausal 35 (51.5) 56.6 61.9 (44.4, 86.2) 1.63 (1.02, 2.61)

Parity        

≤5 30 (42.3) 70.7 42.4 (29.7, 60.7) Reference group

>5 37 (44.6) 72.2 51.2 (37.1, 70.7) 1.17 (0.73, 1.90)

Insurance cover        

No 43 (53.1) 69.0 62.3 (46.2, 84.0) Reference group

Yes 18 (32.1) 65.4 27.5 (17.4, 43.7) 0.47 (0.27, 0.82)

Not indicated 9 (36.0) 18.2 49.4 (25.7, 95.0) 0.78 (0.38, 1.59)

History of contraceptives
use

       

None 27 (40.3) 59.1 45.7 (31.3, 66.6) Reference group

Hormonal 15 (34.9) 43.4 34.6 (20.8, 57.4) 0.78 (0.42, 1.47)

Non-hormonal 15 (62.5) 22.8 65.7 (39.6, 109.0) 1.49 (0.79, 2.80)
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Variable Deaths
(%)

FUP time
(y)

Incidence

(95% CI) ¥

Hazard ratio (95%
CI)

Not indicated 13 (46.4) 27.3 47.7 (27.7, 82.1) 1.00 (0.51, 1.93)

HIV status        

Negative 41 (40.6) 95.6 42.9 (31.6, 58.3) Reference group

Positive 17 (40.5) 41.6 40.8 (25.4, 65.7) 0.95 (0.54, 1.67)

Unknown 12 (63.2) 15.4 78.1 (44.4, 137.6) 1.73 (0.91, 3.30)

HAART use†        

No 1 (33.3) 2.7 36.9 (5.2, 262.3) Reference group

Yes 13 (43.3) 31.3 41.5 (24.1, 71.5) 1.09 (0.14, 8.32)

Not Indicated 3 (33.3) 7.6 39.3 (12.7, 121.9) 1.13 (0.12, 10.99)

Initial consultation₫        

Symptoms 54 (45.0) 109.8 49.2 (37.7, 64.2) Reference group

Screening 8 (27.6) 36.1 22.2 (11.1, 44.3) 0.47 (0.22, 0.98)

Not indicated 8 (61.5) 6.6 120.6 (60.3,
241.1)

2.51 (1.19, 5.27)

Stage of cancer        

Early 7 (13.7) 74.3 9.4 (4.5, 19.8) Reference group

Late 63 (56.8) 78.3 80.5 (62.9, 103.1) 8.01 (3.65, 17.57)

Management        

Referred 64 (51.2) 95.4 67.1 (52.5, 85.7) Reference group

Surgery 6 (16.2) 57.1 10.5 (4.7, 23.4) 0.16 (0.07, 0.38)
¥ Incidence was calculated per 100 person-years of follow-up. §Single, separated, and widowed. †Among
HIV-positive patients. ₫ Individuals seeking health care.

CI, con�dence interval; FUP, follow-up.

Table 6 presents the total number of deaths and corresponding proportions, total follow-up time,
incidence rate, and HR of death for each level of the categorical variables.
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Table 7
Unadjusted and adjusted risk factors

Variable Unadjusted hazard ratio (95% CI) Adjusted hazard ratio (95% CI)

Age (years)    

≤35 Reference group Reference group

>35 2.01 (0.73, 5.50) 1.12 (0.40, 3.15)

Insurance cover    

No Reference group Reference group

Yes 0.47 (0.27, 0.82) 0.64 (0.37, 1.12)

Not indicated 0.78 (0.38, 1.59) 0.68 (0.32, 1.42)

HIV status    

Negative Reference group Reference group

Positive 0.95 (0.54, 1.67) 1.39 (0.73, 2.66)

Unknown 1.73 (0.91, 3.30) 1.14 (0.64, 2.04)

Stage of cancer    

Early Reference group Reference group

Late 8.01 (3.65, 17.57) 5.20 (2.28, 11.87)

Management    

Referred Reference group Reference group

Surgery 0.16 (0.07, 0.38) 0.36 (0.15, 0.90)

CI, con�dence interval.

The adjusted model (Table 7) shows that participants who were diagnosed at a late stage of disease had
a more than �ve times increased risk of death compared with those who were diagnosed at an early
stage: HR 5.20 (95% CI 2.28, 11.87). Similarly, the adjusted effect of disease management showed that
surgical management was associated with a 64% lower risk of mortality compared with referral: HR 0.36
(95% CI 0.15, 0.90).

There was no evidence of a difference in the survival rate between participants who had a secondary or
tertiary education level and those who had a primary education, did not complete primary education, or
those with no education at all (p = 0.526).

There was no difference in the survival distribution of participants who were HIV positive compared with
that of those who did not have HIV infection (p = 0.859). The rate of survival for those who were HIV
positive was similar to the survival rate among patients who were HIV negative at 1 year and 2 years.
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Discussion
This was a retrospective cohort study conducted at a national tertiary hospital in Kenya. In this study, we
reviewed the charts of 162 patients. Each recruited patient was to be followed up for a total of 2 years. In
this study, 68.5% of participants presented with advanced stages of cervical cancer, which is consistent
with other studies in low-income countries8–11. In most cases, the diagnosis was made following
symptomatic presentation. This indicates the lack of screening and urgent need for earlier diagnosis of
cervical cancer. The late presentations also re�ect delayed diagnosis owing to limited accessibility or
availability of oncology services, especially in rural areas12.

In this study, we found that the 1- and 2-year survival probability was 58% and 45%, respectively. The
overall incidence of death was 45.9 per 100 person-years. In most of these cases (80%), the patient died
within the �rst year after diagnosis. The 1-year survival was used as a proxy for early diagnosis and is
also indicative of the cancer stage at diagnosis. The 1-year survival for patients with stage IIA and below
was 88%. The probability of surviving 10 months after diagnosis was 0.5 for those with stage IIB and
above. Compared with the 5-year survival in developed countries, this �nding further con�rms that most
women were diagnosed late and effective treatment was not available13.

In this study, we categorized patients into those with early (stage IIA and below) and late (above stage IIB)
stage disease. In total, 32% of patients presented in an early stage. Late presentation is consistent with
other studies done in Africa8–10. All these studies highlight the challenge posed by late presentation in
terms of survival in Kenya and in Africa as a whole. In our study, the 1-year survival rate for those
diagnosed with early-stage cervical cancer were 88% compared with 39% for those diagnosed in a late
stage.

We analyzed the survival rate according to mode of management after diagnosis. Patients either had
surgery or were referred for radiotherapy or palliative care. Those who underwent surgery had better
survival than those who were referred. In Nigeria, Musa and colleagues reported the potential bene�t of
surgery10. In this study, women who were referred had 1- and 2-year survival rates of 44% versus 89% and
31% versus 82% compared with those who underwent surgery. Although the extent of surgery and
surgical complications in terms of survival bene�t are controversial, surgical management is clinically
important. Health systems in Sub-Saharan Africa are overwhelmed with many competing priorities, and
referral options for many patients are often limited. Additionally, many patients may not even present for
chemo- or radiation therapy owing to a lack of �nances and choose traditional medications instead.
Cancer survival after treatment re�ects the availability and accessibility of cancer health services in the
region.

Ginsberg and colleagues showed that the costs of a treatment approach alone are higher than those for
an approach that combines prevention, early detection, and treatment. However, primary prevention using
vaccines is not widespread and screening in this region is sporadic at best, with low coverage14.
Therefore, with early diagnosis—which is the aim—surgery is reasonable in this context.
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In our predictive model, we also analyzed other factors associated with mortality, including age at
diagnosis, HIV status, use of highly active antiretroviral therapy (HAART), and whether diagnosis was
based on symptoms or was incidental during screening. A Swedish study found that women diagnosed
with cervical cancer at age 65 years or above had more advanced disease compared with younger
women15. This was mainly owing to being left out of the screening program, and the prognosis was poor
in the older women. This can be assumed to be the case in our context, where no screening program is in
place. However, the groups in our study did not show a signi�cant difference in HR values. In this study,
we compared women who were age 35 years or more with those younger than 35 years (16 participants);
the incidence rate of death was higher in the older group, although this was not signi�cant. This is similar
to a study by Pelkofski and colleagues who concluded that, on its own, age at diagnosis for women under
age 35 years does not infer a worse prognosis16. Our �nding may be because there were few study
participants under 35 years of age in our cohort, making it di�cult to detect a difference (there was only
one participant aged 17 years who was censored alive at 2 years). We cannot say from this study
whether cervical cancer is more aggressive in women under 35 years of age because we obtained the
opposite result.

Age at �rst sexual encounter and age at �rst full-term pregnancy have been shown to be risk factors for
cervical cancer17. As a proxy in this study, we used parity, assuming that higher parity indicated a lower
age at �rst pregnancy. We also assumed that higher parity indicated a more advanced cancer stage at
diagnosis. However, we found no difference in the incidence rate of death between participants with
parity of 5 or less and those with parity more than 5. The age of participants in this study was similar to
that among participants in a study in Ethiopia where more participants were over age 35 years18.

As expected, patients who were diagnosed through screening had a reduced mortality rate. Most had an
early stage of disease and were therefore more likely to be surgically managed. This �nding highlights
the rationale for early detection and for women to undergo regular screening for cervical cancer.

In a study in Malawi that discussed the relationship of HIV with pre-invasive lesions and cervical cancer,
the incidence of cervical cancer was not found to be different between HIV-positive and HIV-negative
participants. However, the incidence of precancerous lesions was increased in the HIV-positive group.
Survival for HIV-infected patients in Botswana was reported to be lower than that in HIV-negative
patients19,20.

In this study, patients who were HIV positive had a non-signi�cantly lower incidence of death compared
with HIV-negative participants. We postulate that at this referral center, which has facilities for follow-up
of all patients with HIV including regular screening (integrated services, which have been shown to be
feasible with a reduction in loss to follow-up), early diagnosis was probably facilitated in patients with
HIV as opposed to HIV-negative patients who must seek and pay for screening themselves. When a
patient with cervical cancer is HIV positive, the prognosis will depend on the stage at diagnosis. Previous
studies have shown greater toxicity in patients with HIV undergoing chemo- or radiotherapy21,22. A study
in Zambia demonstrated no signi�cant difference with regard to major acute reactions between HIV-
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positive patients taking HAART and HIV-negative ones23. A study in Brazil found no association between
HIV infection and an initial treatment response or early mortality; however, relapse after attaining a
complete response and late mortality were increased24. In our study, there was no evidence of an
association between the use of HAART and a reduction in cervical cancer mortality among HIV-positive
patients.

We found no difference among our participants who used hormonal contraceptives in terms of the
incident rate of death25. Survival among women who were premenopausal was better than in those who
were postmenopausal. This is expected from the data because we had more older women and women
with a late stage at diagnosis.

We also analyzed factors associated with loss to follow-up, including education level, marital status, and
whether the patient had medical insurance. These factors are known to increase the delay in presentation
for diagnosis26. Poverty leads to lower education levels and lower socioeconomic status, which in turn
lead to low levels of symptom awareness. In this study, we examined the HRs of women with and those
without health insurance (paid by the participant as part of health care in Kenya). Participants who had
insurance had lower HRs for death and follow-up time compared with those who did not. Demands and
priorities on �nances as well as the fear of a cancer diagnosis, have been reported in qualitative studies
as reasons for late presentation for diagnosis27. Cohabitation status differentials in cervical cancer
incidence may re�ect differences in socioeconomic status, especially in cases where women do not own
or inherit wealth from their fathers or husbands. This is within the context of behavioral factors, social
networks, and social support characteristics. To some extent, these are risk factors for cervical cancer
and in�uence survival, speci�cally the ability of the patient to pay for the cost of treatment after referral.
As has been noted previously, health systems in Sub-Saharan Africa are overwhelmed with many
competing priorities. Additionally, poverty in most areas’ limits patients’ choices in terms of seeking care,
and most individuals in this region do not have health insurance28,29.

Limitations
Although we obtained information regarding the date of diagnosis and recommended treatment,
collecting information during follow-up was di�cult. Some information provided by telephone proved to
be inaccurate and some relatives of our patients were reluctant or refused to cooperate in divulging
information. The size of the sample was small, which may have limited the statistical power. The small
cohort did not allow us to conduct analyses such as regarding the effect of HIV/HAART status, surgery
versus chemoradiation, hormonal versus non-hormonal contraceptive use, and different age categories.

At the time of the study, HPV testing was not available; however, 1 in 10 women have been screened for
cervical cancer in the past 5 years. There are three radiotherapy units per 10,000 women in Kenya and
these are located in referral hospitals in large cities (as of 2021). A national screening program exists as
well as an HPV vaccination program for girls. The HPV vaccination program was introduced in 2019 and
1 in 10 girls have received the �nal vaccination dose, with 16% coverage in 2020. As of 2021, there were
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three radiotherapy units per 10,000 patients with cancer and 1 for brachytherapy, with most cancer
services concentrated in urban areas. There are now six new public centers with radiotherapy facilities in
Kenya30

Conclusion
The predictors of death among women diagnosed with cervical cancer in MTRH were stage at diagnosis,
mode of management, and having health insurance. The overall incidence of death was 45.9 per 100
person-years of follow-up, and the 1- and 2-year survival was 57% and 45%, respectively.

The poor survival of women in our study can be attributed to a lack of screening and early diagnosis,
leading to late stage of disease at diagnosis. Access to radiotherapy services is di�cult for patients as
there is only one public facility in Kenya. Improvement in basic cancer services the country is required for
diagnostic, surgery radio/chemotherapy, palliative care, and appropriate follow-up after diagnosis and
treatment. This is urgent considering it will be many years before primary prevention and screening �nally
achieve the set goals.
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Figure 1

Survival rate according to menopausal status
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Figure 2

Survival rate according to health insurance cover
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Figure 3

Survival rate according to cancer stage
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Figure 4

Survival rate according to mode of cancer management
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