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A B S T R A C T   

Background: Cervical cancer is the leading cause of cancer mortality among women in Kenya. Two thirds of 
cervical cancer cases in Kenya are diagnosed in advanced stages. We aimed to identify factors associated with 
late diagnosis of cervical cancer, to guide policy interventions. 
Methods: An unmatched case control study (ratio 1:2) was conducted among women aged ≥ 18 years with 
cervical cancer at Kenyatta National and Moi Teaching and Referral Hospitals. We defined a case as patients with 
International Federation of Gynecology and Obstetrics (FIGO) stage ≥ 2A and controls as those with stage ≤ 1B. 
A structured questionnaire was used to document exposure variables. We calculated adjusted odds ratio (aOR) to 
identify any associations. 
Results: We enrolled 192 participants (64 cases, 128 controls). Mean age 39.2 (±9.3) years, 145 (76 %) were 
married, 77 (40 %) had primary level education, 168 (88 %) had their first pregnancy ≤ 24 years of age, 85 (44 
%) were > para 3 and 150 (78 %) used contraceptives. Late diagnosis of cervical cancer was associated with cost 
of travel to cancer centres > USD 6.1 (aOR 6.43 95% CI [1.30, 31.72]), age > 50 years (aOR 4.71; 95% CI [1.18, 
18.80]), anxiety over cost of cancer care (aOR 5.6; 95% CI [1.05, 32.72]) and ultrasound examination during 
evaluation of symptoms (aOR 4.89; 95% CI [1.07–22.42]). Previous treatment for gynecological infections (aOR 
0.10; 95% CI [0.02, 0.47]) was protective against late diagnosis. 
Conclusion: Cost of seeking care and the quality of the diagnostic process were important factors in this study. 
Decentralization of care, innovative health financing solutions and clear diagnostic and referral algorithms for 
women presenting with gynecological symptoms could reduce late-stage diagnosis in Kenya.   

1. Introduction 

Cervical cancer is easily detectable and curable in its early stages 
(World Health Organization, 2023). Cervical cancer patients commonly 
present with the abnormal vaginal bleeding, abnormal vaginal 
discharge, or pain during sexual intercourse. However, patients may 
present with other signs and symptoms that are associated with 
advanced stage of disease (Pereira and Garey, 2020). The highest inci
dence of cervical cancer is in Sub-Saharan Africa (SSA), with incidence 
of over 20 cases per 100,000 women in majority of these countries 
(Zhang et al., 2021). Cervical cancer is also one of the leading causes of 

cancer mortality in SSA, and average five-year survival is approximately 
33–35 % (Sengayi-Muchengeti et al., 2020; IARC , 2023; Kassa et al., 
2023). Cervical cancer has two very effective control strategies; vacci
nation against the human papillomavirus (HPV), and screening followed 
by treatment of pre-cancerous lesions (Canfell, 2019). Population-level 
effectiveness of these interventions is evidenced by reduction in cervi
cal cancer incidence in most high-income settings over the last two de
cades, attributed to scaling of screening and vaccination programs 
(World Health Organization, 2023; Wilailak et al., 2021). Unfortunately, 
the same has not been replicated in most low and middle-income set
tings (LMIC), which are characterised by low uptake of vaccination and 
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screening, as well as late diagnosis and lack of access to treatment (Bruni 
et al., 2021; Lemp et al., 2020; Denny et al., 2017). To mobilize global 
action towards cervical cancer control, the World Health Organization 
(WHO) launched the Global Strategy for Elimination of Cervical Cancer 
as a Public Health Problem (WHO, 2020). The strategy has set targets for 
tracking progress by 2030, covering vaccination, screening, and treat
ment for both pre-cancerous lesions and invasive cancer (WHO, 2020). 
Implementation of this strategy is estimated to reduce cervical cancer 
mortality in LMIC by 34 % by 2030, and 92 % by 2070 (Canfell et al., 
2020). 

A recent systematic review and meta-analysis identified education 
level and place of residence as factors associated with late-stage pre
sentation among cervical cancer patients (Tekalign and Teshome, 2022). 
However, drivers of late diagnosis may differ in various contexts. For 
instance, in Ethiopia, income level and level of awareness on cervical 
cancer screening, diagnosis and treatment were the factors identified to 
drive late diagnosis (Zeleke et al., 2021). Friebel-Klingner et al (2021) 
identified marital status and seeking care at traditional healers as 
important factors in Botswana (Friebel-Klingner et al., 2021). In 
Uganda, financial difficulties, and pre-referral diagnosis of cancer at 
primary care were associated with advanced stage at diagnosis (Mwaka 
et al., 2016). In Ghana, only previous screening history was a predictor 
of late-stage diagnosis (Dunyo et al., 2018). Therefore, countries need to 
identify unique drivers of late-stage diagnosis of cervical cancer, 
conduct a root-cause analysis of identified factors, and implement 
evidence-based strategies adapted to the local context. All the studies 
highlighted here were cross-sectional in nature, therefore could have 
been affected by temporal bias (Olsen et al., 2010). In the systematic 
review and metanalysis of prevalence and factors associated with late 
diagnosis of cervical cancer mentioned above, only two of the 25 studies 
that were eligible were cohort studies; all the other were cross-sectional 
(Tekalign and Teshome, 2022). Majority of case control studies con
ducted have been to identify factors associated with cervical cancer, not 
specifically late diagnosis. We hypothesize that there are some factors 
that make some women be diagnosed with cervical cancer at early stage 
than others and identifying them would guide public health authorities 
in improving early diagnosis programs. The elimination strategy rec
ognizes the role of enhancing cervical cancer diagnosis and treatment 
through implementation of management guidelines, establishment of 
referral pathways, and expansion of pathology, surgical, radiotherapy, 
chemotherapy, and palliative care services (WHO, 2020). Therefore, 
identification of the drivers of late diagnosis would guide interventions 
to enable realization of the third ‘90′ of the elimination strategy 2030 
goals. A case-control study provides an opportunity to identify associ
ations of potential public health benefit quickly and cost-effectively 
(Susser et al., 2006; Tenny et al., 2023). 

Cervical cancer is the second most frequent occurring cancer among 
women in Kenya and is the leading cause of cancer related deaths in 
women of reproductive age (Sung et al., 2021). Despite various policy 
interventions in the last decade, early detection remains low and five- 
year survival is approximately 44 % (Sengayi-Muchengeti et al., 2020; 
Ng’Ang’A et al.,2018; Mwenda et al., 2022). Identifying unique drivers 
of late diagnosis of cervical cancer late in Kenya would guide targeted 
solutions in a precision-public health approach (Weeramanthri et al., 
2018). We set out to assess the factors associated with advanced stage at 
diagnosis of cervical cancer at two main national referral hospitals in 
Kenya. 

2. Methods 

We conducted an unmatched hospital-based case control study with 
a ratio of 1:2 for cases and controls in May 2017 to December 2017. The 
study was conducted in Kenyatta National Hospital (KNH) and Moi 
Teaching & Referral Hospital (MTRH) which are national referral hos
pitals in Kenya. These facilities have designated comprehensive cancer 
centres that offer patient education, screening services, diagnosis, 

management including palliative care. These cancer centres have the 
diagnostic capacity and expertise within the specialized cervical cancer 
clinics that run daily screening, diagnosis, and treatment planning for 
cervical cancer. The study population was women diagnosed with cer
vical cancer attending and receiving care at KNH and MTRH. The study 
focused on women diagnosed within the previous three months to 
minimize recall bias. In case control studies, cases and controls are 
supposed to be derived from the same population (women diagnosed 
with cervical cancer in this instance) (Setia, 2016). To answer our study 
question, cases were women with late-stage cervical cancer at the two 
national referral hospitals, while controls were women diagnosed with 
early-stage cervical cancer. Fig. 1 shows the schematic representation of 
the study design. 

2.1. Case definition 

A case was defined as patient diagnosed with cervical cancer within 
the previous three months with International Federation of Gynecology 
and Obstetrics (FIGO) stage 2A and above at diagnosis attending the 
gynecological clinic in KNH or MTRH (Bhatla et al., 2019). A control was 
defined as patient diagnosed with cervical cancer within the last three 
months with FIGO staging 1A1, 1A2, 1B1 and 1B2 at diagnosis attending 
the gynecological clinic in KNH or MTRH. 

2.2. Sample size determination 

Based on the Fleiss method (Centre for Clinical Research, 2023), we 
needed a minimum sample size of 192 (64 cases and 128 controls) to 
detect odds of lack of formal education among cases of at least 2.5 times 
compared with controls, based on the assumptions of prevalence of the 
lack of formal education among controls of 33 % (Mwaka et al., 2016), 
alpha of 0.05 and power of 80 %. 

2.3. Selection of cases and controls 

Cases were selected based on confirmed histopathological results and 
the FIGO stage. Respondents who met the case definition were selected 
from cervical cancer patients attending weekly gynecology oncology 
clinics at the two hospitals. In both KNH and MTRH, the average number 
of cervical cancer cases seen per week was 20. To achieve a sample size 
of 33 cases per hospital within the study period, four cases had to be 
enrolled weekly. On every clinic day, we reviewed files for the patients 
to be seen on that particular clinic day and a list of all patients meeting 
the case definition was compiled. The list was used as the daily sampling 
frame from which cases were selected using systematic random sam
pling. The interval was calculated by dividing the total number of cases 
in the sampling frame (20) by the number to be enrolled on each clinic 
day, which was four. We selected every fifth patient on the list. A 
random starting point was selected between one and five by simple 
random sampling. Any case that declined to participate was replaced 
with the next case on the list. To achieve the desired sample size of 132 
controls, all cervical cancer patients who met the control definition in 
both hospitals during the study period (15th May 2017 to 20th 
December 2017) were enrolled into the study. Recruitment of controls 
was conducted from different service areas that included the gyneco
logic oncology clinic, cancer centre, screening centres, mother–child 
clinics, and family planning clinics. Enrolling controls from the same 
facilities ensured that the both cases and controls were similar in most 
aspects, other than the hypothesized drivers of late-stage diagnosis. 

2.4. Data collection and management 

A structured questionnaire was used to collect data on the following 
variables: biographical information, socio-demographic information, 
clinical and gynecological information, patient related factors (behav
ioural and economic), and health care provider factors. For wealth 
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status, we used the Principal Components Analysis (PCA) to generate a 
wealth index for the respondents based on a set of household charac
teristics and asset ownership (Measuring Equity with Nationally 
Representative Wealth Quintiles, 2023). The conceptual characteristics 
were: 

a) Possession of specific household items: television, radio, com
puter, refrigerator, telephone (mobile or other), automatic washing 
machine, water heater, microwave/oven, air conditioning, central 
heating, video, or DVD player. 

b) Household has a domestic servant, running water, running hot 
water, sanitation (toilet), earth floor (any room), house is rented or 
owned, electricity. 

Based on this wealth index, we determined wealth quintiles in which 
each respondent fell into by dividing the indices into equal quintiles; a 
fifth (20 %) of the respondents. Table 1 summarizes the cut-off points for 
the wealth index into the quintiles. Data from questionnaires were 
entered, cleaned, and analyzed using Epi Info 7 (CDC, Atlanta, GA, 
USA). The outcome of interest was stage at diagnosis of cervical cancer 
among the study respondents. Descriptive statistics were calculated in 
form of proportions for categorical variables and mean for continuous 
variables. Bivariate analysis was carried out to evaluate the association 
between potential exposure factors and late-stage at diagnosis of cervi
cal cancer. Odds Ratio was used as a measure of association, its 95 % 
confidence interval (CI) and chi-square test were used as test of signif
icance whereby factors with p-value of ≤ 0.05 and/or CI excluding the 
null value were considered significant. All factors with a p-value of 0.2 
and below at bivariate analysis were included into multiple logistic 
regression model. The model was developed by backward elimination, 
dropping the least significant independent variable until all the 
remaining exposure variables were significant (p-value ≤ 0.05). 

2.5. Ethical considerations 

The aim and procedures of the study was explained to participants 
who then gave written consent prior to their voluntary participation in 
the study. Confidentiality was observed and maintained by ensuring 
identifying data was encrypted and data was stored in password pro
tected tablets and computers. Protocol approval was obtained from the 
Moi University Institutional Review and Ethical Committee (IREC, 
Number 1844) and permission to conduct the study secured from the 
administration of KNH and MTRH. 

3. Results 

Out of 192 patients enrolled in the study, the mean age was 39.2 
(9.3) years. Table 2 shows the distribution of socio-demographic vari
ables in the study population. Fifty-eight percent of the participants 
(111/192) were above the age 40 years. Approximately 61.0 % (117/ 
192) of the participants belonged to middle wealth quintile or less. Two- 
thirds (67.2 % [129/192]) of the women were enrolled into the National 
Health Insurance Fund (NHIF); however, 29.7 % (57/192) had no health 
insurance. Majority (75.5 %[145/192]) of the patients were married. 
More than half of the participants (51.6 % [99/192]) had attained at 
least secondary education (minimum of 12 years of formal schooling). A 
higher proportion of controls had tertiary education (31.3 %) compared 
to cases (6.3 %). 

Table 3 shows the prevalence of various cervical cancer risk factors 
among cases and controls. We found significant differences between 
cases and controls in the following variables: parity higher than 3 (64.1 
% among cases vs 34.4 % among controls; p < 0.001), age at first in
tercourse of less than 16 years (35.9 % among cases vs 14.8 % among 
controls; p = 0.001) and history of being ever screened for cervical 
cancer (42.2 % among cases vs 73.5 % among controls; p < 0.001). 
However, there was no difference in HIV positive status (25 % among 
cases vs. 19.5 % among controls; p = 0.382), age at first pregnancy of 
less than 25 years (92.2 % among cases vs. 85.2 % among controls; p =
0.167) and history of contraceptive use (76.6 % among cases vs. 78.9 % 
among controls; p = 0.717). 

At bivariate level, late diagnosis of cervical cancer was associated 
with financial challenges to accessing care (cOR 13.6 CI = 2.9, 63.3), not 
having digital vaginal examination during the first contact with a health 
care provider (cOR 11.2 CI = 3.6, 34.5), not having been previously 
screened for cervical cancer (cOR 11.2 CI = 4.7, 26.4),) having received 
no medications/referral after diagnosis of other gynecological infections 

Fig. 1. Schematic representation of the study design.  

Table 1 
Cut-off points used for grouping the wealth index into wealth quintiles.  

Wealth Quintiles Wealth Score 

Minimum Maximum 

Poor  − 3.695198  − 2.10337 
Second poor  − 2.026607  − 0.96371 
Middle  − 0.9601527  − 0.23797 
Second rich  − 0.1721852  2.452282 
Rich  2.512264  6.211455  
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(cOR 9.0 CI = 4.0, 20.1), having no formal education (cOR 7.2 CI = 2.1, 
24.3), age > 50 years (cOR 6.7 CI = 3.0, 15.1) and abnormal vaginal 
bleeding as first presenting symptom (cOR 4.4 CI = 2.2, 8.8). 
Conversely, seeking professional advice within three months after 
noticing the first symptom (cOR 0.3 CI = 0.1, 0.5), and having tertiary 
education (cOR 0.1 CI = 0.0, 0.5) were protective against cervical cancer 
diagnosis in advanced stage (Table 4). 

After controlling for confounding, we found that the odds of cost of 
travel to referral hospitals of above USD 6.1 was six times as high among 
cases compared with controls (aOR 6.43 CI = 1.30, 31.72). The odds of 
reporting anxiety or apprehension over cost of diagnostic evaluation and 
treatment was six times as high among cases compared with controls 
(aOR 5.86 CI = 1.05, 32.72). We also found that the odds of having 
undergone an ultrasound examination during evaluation of presenting 
gynaecological symptoms was five times as high among cases compared 
with controls (aOR 4.89 CI = 1.07, 22.24). Lastly, the odds of being 
above the age of 50 years were five times as high among cases compared 
with controls (aOR 4.71 CI = 1.18, 18.80). Conversely, the odds of 
previous treatment or referral for gynecological infections were 90 % 
lower among cases compared with controls (aOR 0.10 CI = 0.02, 0.42) 
(Table 5). 

4. Discussion 

This study sought to identify any modifiable drivers of late-stage 
diagnosis of cervical cancer in Kenya, which could be potentially 
amenable to public health and policy interventions. We found that cost 
of seeking care, patient anxiety about the cost of the clinical evaluation 
process, diagnostic approach after presenting with general gynecologi
cal symptoms and age above 50 years were significantly associated with 
late-stage diagnosis. History of receiving treatment or referral for other 
gynecological conditions was protective against diagnosis with 
advanced cervical cancer. 

Majority of studies that have investigated predictors of late-stage 
cervical cancer diagnosis have been cross-sectional. A few cohort 
studies have examined possibly-related factors, though none was pri
marily focusing on stage at diagnosis as the main outcome. Osok and 
colleagues conducted a retrospective cohort study to assess factors 
associated with cervical cancer survival; they noted treatment type and 
completion status as main determinants of survival (Osok et al., 2018). 
Another retrospective cohort focusing on time to death found age above 
50 years, late-stage at diagnosis, receiving no treatment and living with 
HIV as key factors (Seifu et al., 2022). The only prospective cohort was 
conducted among a HIV-positive and negative population with cervical 
cancer and found that patients who received cancer-directed therapies 
had a lower two-year mortality (Glasmeyer et al., 2022). Majority of the 
other studies discussed below are cross-sectional in nature. 

Concerns and anxiety over the cost of diagnosis and treatment for 
cervical cancer could dissuade women with early symptoms from 
seeking care, hence finally being diagnosed already in advanced stages. 
Mwaka and colleagues found financial difficulties and precautious care- 
seeking attitudes to be key determinants of stage at diagnosis in a cross- 
sectional study conducted in Northern Uganda (Mwaka et al., 2016). A 
mixed methods cross-sectional study in Cote d’Ivoire also identified 
lacking health insurance as a barrier to early diagnosis of cervical cancer 
(Plaisy et al., 2023). 

In our study, the nature of the patient-health system interaction prior 
to their diagnosis was also a significant factor. One reason may be the 
cost of transport to access diagnosis and management at tertiary level 
health facilities. Cancer diagnosis and treatment is a very specialized 
service, mostly situated within large urban centers. Women of low socio- 
economic status may not execute referrals promptly even when referred 
from primary care early enough. The Ugandan study found that being 
referred from primary care was associated with late-stage diagnosis, 
implying that either women present at primary care in already advanced 
stage, or more likely, delay after referral to tertiary facilities (Mwaka 

Table 2 
Socio demographic characteristics of cervical cancer patients in Kenyatta Na
tional Hospital and Moi Teaching & Referral Hospital, Kenya, 2017.  

Variable Case (n ¼
64) 

Control (n ¼
128) 

Total (n ¼
192) 

Patients age groups    
18–29 0 (0) 14 (10.9) 14 (7.3) 
30–39 12 (18.8) 53 (41.4) 65 (33.9) 
40–49 23 (35.9) 47 (36.7) 70 (36.5) 
≥50 29 (45.3) 14 (10.9) 43 (22.4) 
Wealth quintiles    
Poor 2 (3.1) 37 (28.9) 39 (20.3) 
Second poor 12 (18.8) 26 (20.3) 38 (19.8) 
Middle 10 (15.6) 30 (23.4) 40 (20.8) 
Second rich 15 (23.4) 22 (17.2) 37 (19.3) 
Rich 25 (39.1) 13 (10.2) 38 (19.8) 
Marital status    
Never married 5 (7.8) 17 (13.3) 22 (11.5) 
Married 45 (70.3) 100 (78.1) 145 (75.5) 
Formerly married 14 (21.9) 11 (8.6) 25 (13) 
Residence by county    
Uasin Gishu 7 (10.9) 40 (31.3) 47 (24.5) 
Nairobi 6 (9.4) 33 (25.8) 39 (20.3) 
Kiambu 4 (6.3) 9 (7) 13 (6.8) 
Bungoma 6 (9.4) 5 (3.9) 11 (5.7) 
Elgeyo-Marakwet 3 (4.7) 5 (3.9) 8 (4.2) 
Trans-Nzoia 2 (3.1) 4 (3.1) 6 (3.1) 
Kajiado 0 (0) 6 (4.7) 6 (3.1) 
Others 39 (61) 26 (20.3) 65 (33.3) 
Patient education level (highest 

level achieved)    
No formal schooling 12 (18.8) 4 (3.1) 16 (8.3) 
Primary school 30 (46.9) 47 (36.7) 77 (40.1) 
Secondary school 18 (28.1) 37 (28.9) 55 (28.7) 
Tertiary 4 (6.3) 40 (31.3) 44 (22.9) 
Health insurance cover    
No health insurance 10 (15.6) 47 (36.7) 57 (29.7) 
Governmental health insurance 

(NHIF) 
53 (82.8) 76 (59.4) 129 (67.2) 

Governmental + private health 
insurance 

1 (1.6) 5 (3.9) 6 (3.1)  

Table 3 
Reproductive health profile of cervical cancer patients at Kenyatta National 
Hospital and Moi Teaching & Referral Hospital, Kenya, 2017.  

Variable Case (n ¼
64) 

Control (n ¼
128) 

Total (n ¼
192) 

Patients age group at first 
pregnancy    

≤24 59 (92.2) 109 (85.2) 168 (87.5) 
25–29 2 (3.1) 17 (13.3) 19 (9.9) 
30–45 3 (4.7) 2 (1.6) 5 (2.6) 
Parity with full term 

pregnancies    
para 0 0 (0) 1 (0.8) 1 (0.5) 
para 1 2 (3.1) 8 (6.3) 10 (5.2) 
para 2 8 (12.5) 35 (27.3) 43 (22.4) 
para 3 13 (20.3) 40 (31.3) 53 (27.6) 
> para 3 41 (64.1) 44 (34.4) 85 (44.3) 
Use of contraceptives    
Yes 49 (76.6) 101 (78.9) 150 (78.1) 
No 15 (23.4) 27 (21.1) 42 (21.9) 
HIV status    
Positive 16 (25.0) 25 (19.5) 41 (21.4) 
Negative 44 (68.8) 100 (78.1) 144 (75) 
Unknown 4 (6.3) 3 (2.3) 7 (3.7) 
Age at first sexual intercourse    
< 16 years 23 (35.9) 19 (14.8) 42 (21.9) 
17–20 years 34 (53.1) 86 (67.2) 120 (62.5) 
> 21 years 7 (10.9) 23 (18) 30 (15.6) 
History of being screened    
VIA/VILLI 8 (12.5) 101 (78.9) 109 (56.8) 
VIA/VILLI and Pap Smear 19 (29.7) 10 (7.8) 29 (15.1) 
No 37 (57.8) 14 (10.9) 51 (26.6) 
Pap Smear 0 (0) 3 (2.3) 3 (1.6)  

V. Mwenda et al.                                                                                                                                                                                                                                



Gynecologic Oncology Reports 52 (2024) 101355

5

Table 4 
Bivariate analysis of factors associated with late diagnosis of cervical cancer 
patients in Kenyatta National Hospital and Moi Teaching & Referral Hospital 
Kenya, 2017.  

Exposure Case 
(col %) 

Control 
(col %) 

MH 
Odds 
Ratio 

95 % CI p- 
value 

lower 
limit 

upper 
limit 

Catastrophic health expenditure on planned treatment 
Yes 62 

(96.9) 
89 (69.5) 13.6 2.9 63.3  <0.00 

No 2 (3.1) 39 (30.5) Ref    
Cost to travel to the treatment center above average (USD 6) 
Yes 38 

(59.4) 
20 (15.6) 7.9 4.0 15.7  <0.00 

No 26 
(40.6) 

108 (84.4) Ref    

Vaginal Exam 
Yes 20 

(31.3) 
5 (3.9) 11.2 3.6 34.5  <0.00 

No 44 
(68.8) 

123 (96.1) Ref    

Previously screened for cervical cancer 
Yes 37 

(57.8) 
14 (10.9) 11.2 4.7 26.4  <0.00 

No 27 
(42.2) 

114 (89.1) Ref    

Medications for previous gynecological infections 
Yes 51 

(79.7) 
39 (30.5) 9 4 20.1  <0.00 

No 13 
(20.3) 

89 (69.5) Ref    

Formal schooling 
Yes 12 

(18.8) 
4 (3.1) 7.2 2.1 24.3  <0.00 

No 52 
(81.3) 

124 (96.9) Ref    

Patients age groups 
<40 12 

(18.8) 
67 (52.3) Ref    

40–50 23 
(35.9) 

47 (36.7) 2.7 1.2 6  0.01 

>50 29 
(45.3) 

14 (10.9) 11.6 4.8 28  <0.00 

Patients Age > 50 
Yes 29 

(45.3) 
14 (10.9) 6.7 3 15.1  <0.00 

No 35 
(54.7) 

114 (89.1) Ref    

Wealth quintiles 
Poor 2 (3.1) 37 (28.9) Ref    
Second 

poor 
12 
(18.8) 

26 (20.3) 8.5 1.8 41.4  0.01 

Middle 10 
(15.6) 

30 (23.4) 6.2 1.3 30.3  0.03 

Second 
rich 

15 
(23.4) 

22 (17.2) 12.6 2.6 60.4  <0.00 

Rich 25 
(39.1) 

13 (10.2) 35.6 7.4 171.5  <0.00 

Wealth Quintile – Rich 
Yes 25 

(39.1) 
13 (10.2) 5.7 2.5 12.8  <0.00 

No 39 
(60.9) 

115 (89.8) Ref    

This illness caused personal/ family financial difficulties 
Yes 56 

(87.5) 
71 (55.5) 5.6 2.4 13.4  <0.00 

No 8 (12.5) 57 (44.5) Ref    
No prior knowledge on cervical cancer 
Yes 28 

(43.8) 
19 (14.8) 4.5 2.1 9.3  <0.00 

No 36 
(56.3) 

109 (85.2) Ref    

First presenting symptom was abnormal vaginal bleeding 
Yes 33 

(51.6) 
25 (19.5) 4.4 2.2 8.8  <0.00 

No 31 
(48.4) 

103 (80.5) Ref     

Table 4 (continued ) 

Exposure Case 
(col %) 

Control 
(col %) 

MH 
Odds 
Ratio 

95 % CI p- 
value 

lower 
limit 

upper 
limit 

Visit to a traditional healer at least 3 times 
Yes 6 (9.4) 3 (2.3) 4.3 1 18.2  0.03 
No 58 

(90.6) 
125 (97.7) Ref    

Self-reported feeling that the treatment is futile or useless 
Yes 6 (9.4) 3 (2.3) 4.3 1 18.2  0.03 
No 58 

(90.6) 
125 (97.7) Ref    

Patient experienced long waiting times for investigations and/or treatment 
Yes 27 

(42.2) 
19 (14.8) 4.2 2 8.7  <0.00 

No 37 
(57.8) 

109 (85.2) Ref    

Patient was apprehensive/ anxious about the cost of investigations and 
treatment 

Yes 37 
(57.8) 

32 (25.0) 4.1 2.1 8.1  <0.00 

No 27 
(42.2) 

96 (75.0) Ref    

Patient is illiterate 
Yes 14 

(21.9) 
9 (7.0) 3.7 1.5 9.3  <0.00 

No 50 
(78.1) 

119 (93.0) Ref    

Apprehension about possible outcome of test result contributes in not getting 
tested early 

Yes 14 
(21.9) 

9 (7.0) 3.7 1.5 9.3  <0.00 

No 50 
(78.1) 

119 (93.0) Ref    

Patient waited for longer than 3 months before seeking medical advice 
Yes 46 

(71.9) 
53 (41.4) 3.6 1.8 7.1  <0.00 

No 18 
(28.1) 

75 (58.6) Ref    

There was minimal support from the patient’s friends/family 
Yes 26 

(40.6) 
21 (16.4) 3.5 1.7 7.1  <0.00 

No 38 
(59.4) 

107 (83.6) Ref    

Patient’s choice of facility of initial consultation was a private health facility 
Yes 12 

(18.8) 
8 (6.3) 3.5 1.3 9.2  0.01 

No 52 
(81.3) 

120 (93.8) Ref    

Parity > 3 
Yes 41 

(64.1) 
44 (34.4) 3.4 1.8 6.6  <0.00 

No 23 
(35.9) 

84 (65.6) Ref    

Patient has Governmental health insurance (NHIF) 
Yes 53 

(82.8) 
76 (59.4) 3.3 1.5 7.1  <0.00 

No 11 
(17.2) 

52 (40.6) Ref    

Perception of ‘am not at risk’ contribute in not getting tested 
Yes 54 

(84.4) 
120 (93.8) 0.4 0.1 1  0.04 

No 10 
(15.6) 

8 (6.3) Ref    

I readily go to the doctor when am sick or not feeling well 
Yes 42 

(65.6) 
111 (86.7) 0.3 0.1 0.6  <0.00 

No 22 
(34.4) 

17 (13.3) Ref    

Patient sought professional advice within less than 3 month after first symptoms 
Yes 18 

(28.1) 
75 (58.6) 0.3 0.1 0.5  <0.00 

No 46 
(71.9) 

53 (41.4) Ref    

Do you know what cervical cancer is? 
Yes 36 

(56.3) 
109 (85.2) 0.2 0.1 0.5  <0.00 

(continued on next page) 
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et al., 2016). A systematic review by Allahqoli and colleagues identified 
service availability and accessibility as important determinants of 
delayed diagnosis (Allahqoli et al., 2022). 

We also found having had an ultra-sound examination as part of 
evaluation of initial presenting symptoms was associated with late 
diagnosis. We postulate that patients presenting with atypical pelvic 
symptoms or even chronic vaginal discharge may be presumed to have 
other diagnoses like pelvic inflammatory disease. Any time lost in 
investigating alternative diagnoses could then be a contributor to late 
diagnosis. In addition, an ultrasound examination reported as normal 
may give the woman a false reassurance, even when they have persistent 
symptoms. A study by Nebiyu and colleagues found that having first 
contact in primary care facilities and being seen at four or more facilities 
prior to diagnosis as determinants of being diagnosed in advanced stages 
(Dereje et al., 2020). These multiple health facility visits are likely due to 
a low index of suspicion when presenting with non-specific symptoms. 
The study by Nebiyu et al also reported waiting for additional symptoms 
before seeking care as a factor; this may be relevant for women who are 
reassured after evaluation for gynaecological complaints, without being 
offered a cervical cancer early detection service. Seeking alternative 
medicine before presenting at health facilities was also identified as an 
important factor in late diagnosis of cervical cancer in a cross-sectional 
study in north-western Tanzania (Mlange et al., 2016). 

We also found that previous gynecological consultation or referral 
was associated with early diagnosis of cervical cancer. An early referral 
for gynaecological consultation, even when the referring clinician is not 
considering cervical cancer as part of their differential diagnosis, could 
increase the likelihood of the women being diagnosed promptly. A study 
among immigrants who had settled in Canada found that having had a 
gynecological consultation within the previous three years was associ
ated with early diagnosis of cervical cancer (Voruganti et al., 2016). Age 

above 50 years was also associated with late-stage diagnosis in our 
study. This may be explained by the fact that common early symptoms 
for cervical cancer like vaginal bleeding in the pre-menopausal period 
may be construed as normal biological processes. By the time the women 
seeks care or undergoes evaluation after menopause, the disease is 
already at an advanced stage. This could then lead to shorter time to 
death for women above 50 years identified by Benyam and colleagues, 
as well as Roza et al, in their survival analysis (Kassa et al., 2023; Seifu 
et al., 2022). 

Other factors that we failed to show associations in our study have 
been reported by other studies. In a study in Iran, Behnamfar and Aza
dehrah reported low education, low socio-economic status and having 
no history of screening as being predictors of late-stage diagnosis 
(Behnamfar and Azadehrah, 2015). Dunyo et al in Ghana and Plaisy in 
Cote d’Ivoire also identified previous screening as an important deter
minant of stage at diagnosis (Plaisy et al., 2023; Dunyo et al., 2018). 
Although previous screening was not significantly associated with early 
diagnosis in our study, we found higher prevalence of being ever- 
screened in the past among controls compared with cases. Studies in 
Kenya among women living with HIV where screening is more stab
lished have a found a lower uptake compared with our study (Kemper 
et al., 2022; Kangethe et al., 2022). The higher prevalence of having 
been ever-screened in comparison with previous studies could be 
attributed to screening service points being an entry point for majority of 
the controls in our study. Having comorbidities has also been reported in 
some studies (Kassa et al., 2023; Park et al., 2017). Living with HIV has 
been reported to have different effects on cervical cancer diagnosis. 
While Benyam et al as well as Roza et al found HIV infection to be 
associated with poor cervical cancer survival (Kassa et al., 2023; Seifu 
et al., 2022), Plaisy et al found that being HIV uninfected was a barrier to 
early diagnosis of cervical cancer (Plaisy et al., 2023). Both of these 
findings may be plausible; HIV is known to contribute to faster pro
gression of cervical cancer, hence the association with poor outcomes 
(Stelzle et al., 2021). However, on the contrary, cervical cancer 
screening programs, especially in sub-Saharan Africa are more stab
lished among women living with HIV, increasing their chances of 
women living with HIV being detected early (Tapera et al., 2021; 
Wanyenze et al., 2017; Perez-Guzman et al., 2020; Nyambe and Lubeya, 
2021). 

Our findings are subject to several limitations. First the respondents 
may not have been representative of the general Kenyan population 
because it was conducted in hospitals. This hospital-based study 
involved a selected population of women who had reached the hospital. 
The characteristics of women who may have cervical cancer but who did 
come to the study hospital remain unknown. Despite this limitation, our 
study also has particular strengths. First, we adopted a case-control 
design, which enabled us to have more robust associations. As noted 
earlier, majority of the studies that have examined this topic have been 
cross-sectional, with limited potential inferentially. Therefore, the fac
tors identified in this study have the potential to reduce late-stage 
diagnosis of cervical cancer if they are translated to policy and prac
tice interventions. Second, we recruited our study population from the 
two largest national referral hospital that were offering cancer treatment 
then. This reduced the possibility of identifying factors only unique to 
one hospital. The two study sites are located more than 300 km apart; 
therefore, their catchment populations may not have been similar and 
therefore we were able to capture cases with a varied socio-demographic 
profile. 

5. Conclusion 

Cost of seeking diagnostic evaluation and/or treatment, age as well 
as approach adopted during initial evaluation of presenting symptoms 
contribute to late diagnosis of cervical cancer in Kenya. We recom
mended targeted awareness creation on early warning symptoms for 
cervical cancer to improve health seeking behavior especially in women 

Table 4 (continued ) 

Exposure Case 
(col %) 

Control 
(col %) 

MH 
Odds 
Ratio 

95 % CI p- 
value 

lower 
limit 

upper 
limit 

No 28 
(43.8) 

19 (14.8) Ref    

Patient had > 16 years of formal education 
Yes 4 (6.3) 40 (31.3) 0.1 0 0.5  <0.00 
No 60 

(93.8) 
88 (68.8) Ref     

Table 5 
Multivariate analysis of factors associated with late diagnosis of cervical cancer 
patients in Kenyatta National Hospital and Moi Teaching & Referral Hospital 
Kenya, 2017.  

Exposure Odds 
Ratio 

P- 
value 

95 % CI 

Lower 
limit 

Upper 
limit 

Cost to travel to the cancer treatment center 
Less of equal to average fare 

(USD 6.1)  
1.00 Ref 

Above average fare (USD 6.1)  6.43 0.022  1.30  31.72 
Apprehension/anxiety over cost of cervical cancer diagnosis and/or treatment 
No  1.00 Ref 
Yes  5.86 0.04  1.05  32.72 
Obtain ultrasound scans during a past clinical evaluation? 
No  1.00 Ref 
Yes  4.89 0.04  1.07  22.42 
Age > 50 years 
No  1.00 Ref 
Yes  4.71 0.03  1.18  18.80 
Gynecological consultation/treatment for gynaecological infections in the past? 
No  1.00 Ref 
Yes  0.10 0.004  0.02  0.47  
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of reproductive age. Further, innovative health financing, decentral
ization of cancer treatment services and clearly defined diagnostic and 
referral algorithms can aid in early diagnosis of cervical cancer. Further 
studies should evaluate efficacy of various individual, health system and 
policy interventions in reducing late diagnosis and improving outcomes. 
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