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Abstract

Incidence and mortality rates of cervical cancer remain high in Southern Africa (SA). We 
explored awareness of cervical cancer symptoms and risk factors, as well as risk lay beliefs 
among women recently diagnosed with cervical cancer from SA and Zimbabwe. Patients 
were asked to complete a locally validated questionnaire with unprompted, open-ended 
questions to assess awareness of cervical cancer symptoms and risk factors. Among 501 
women (SA 285, Zimbabwe 216), 46% (229) were able to recall one or more symptoms 
(SA 24%, Zimbabwe 76%) and 19% (93) were able to recall one or more risk factors 
of cervical cancer (SA 27%, Zimbabwe 73%). In SA, factors associated with increased 
symptom awareness included higher education level (completion of secondary education 
compared to not completing secondary education; adjusted odds ratios (aOR) 2.74, 95% 
confidence interval (CI) 1.17–6.43) as well as living in urban and peri-urban areas com-
pared to living in rural areas (Urban: aOR 2.98, 95% CI 1.35–6.80; Peri-urban: aOR 3.28, 
95% CI 1.13–9.35). Having a self-reported history of a chronic condition was associated 
with lower risk factor awareness compared to not having a self-reported chronic condi-
tion (aOR 0.07, 95% CI 0.00–0.42). In Zimbabwe, those who self-reported living with 
HIV were more likely to know one or more risk factors compared to those without HIV 
(aOR 2.69, 95% CI 1.31–5.67). Overall, 90 (18%) women mentioned at least one lay belief 
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about risk factors for cervical cancer, with the most reported being inserting herbs, creams or objects into the vagina (9%, n = 43). The low 
levels of cervical cancer awareness in two Southern African countries highlight the urgent need to improve cervical cancer awareness, as low 
levels of awareness can impact timely cancer diagnosis and limit the uptake of cervical cancer prevention programs.

Keywords: cervical cancer, risk factor awareness, symptom awareness, lay beliefs, South Africa, Zimbabwe

Introduction

In 2022, there were an estimated 660,000 incident cases of cervical cancer and 350,000 related deaths globally, resulting in cervical cancer 
being the fourth most diagnosed cancer and the fourth leading cause of cancer death in women [1]. Low- and middle-income countries 
(LMICs) account for greater than 80% of all incident cases, and 90% of deaths, highlighting both the uneven global distribution of cervical 
cancer, and that cervical cancer is a disease of poverty and inequality [2–4]. Despite a decrease in the global age-standardised incidence rate 
(ASIR) and age-standardised mortality rate (ASMR) between 1990 and 2019, Southern sub-Saharan Africa (SSA) was the only region globally 
in which both the ASIR and ASMR increased over the same two-decade period (1990–2019) [5]. The increasing trend of cervical cancer ASIR 
and ASMR in Southern Africa (SA) over time, coupled with the fact that this region had one of the highest ASIR (34.9 per 100,000 women 
years) and one of the highest ASMRs (20.4 per 100,000 women years) globally in 2022, indicates the significant burden and impact that cervi-
cal cancer is having, and will continue to have, in this region [1, 3, 6]. In 2022, the ASIR for cervical cancer in SA (33.2 per 100,000 women) 
was more than double that of the global ASIR (14.1 per 100,000), while Zimbabwe had an ASIR (68.2 per 100,000 women) that was almost 
five times that of the global ASIR [7]. 

Cervical cancer is a preventable disease with highly effective primary and secondary prevention strategies, such as the Human papillomavirus 
(HPV) vaccine and cervical cancer screening [8, 9]. However, these prevention strategies have not been implemented equitably worldwide 
[9]. In 2019, an estimated 80% of countries in Africa did not have a national cervical cancer screening program, while in 2023, only 54% 
of countries in Africa had the HPV vaccination included in their national immunisation program [10, 11]. Furthermore, many of the African 
countries with cervical cancer prevention services have poor population coverage and public uptake [9, 12, 13]. Despite both SA and Zimba-
bwe having nationwide cervical cancer screening and HPV vaccination programs, the rates of cervical cancer remain extremely high in both 
countries [14–16]. Low cervical cancer screening coverage has been reported in SA and Zimbabwe, and a lack of awareness of cervical cancer 
screening is believed to play a major role in the low uptake of cervical cancer screening by the public [17, 18].

Several studies conducted among women and communities in SSA have found that the knowledge of cervical cancer symptoms and risk fac-
tors is generally poor [19–22]. Evidence suggests that awareness of cervical cancer symptoms can improve help-seeking behaviours, result-
ing in earlier presentation to health care facilities and, possibly, diagnosis at an earlier and more treatable stage of disease [22, 23]. With an 
estimated 65%–85% of cervical cancer patients in SSA being diagnosed at an advanced stage of disease, the need for improved awareness 
around symptoms of cervical cancer is crucial [24]. Improving awareness of certain risk factors, such as HPV infection and the importance of 
cervical cancer screening, is also essential [25]. In a study across SA and Uganda, less than 1% of participants mentioned either HPV infection 
or a lack of cervical cancer screening as risk factors for cervical cancer, with similar findings reported in a study in Libya [23, 26].

Many of the studies conducted in SSA assessing cervical cancer awareness have been conducted at a community or population level. Com-
paratively, little is known about the level of cervical cancer awareness among women diagnosed with cervical cancer in SSA. The aim of this 
study was to determine cervical cancer symptom and risk factor awareness and describe risk lay beliefs about cervical cancer among women 
recently diagnosed with cervical cancer in SA and Zimbabwe. 

Methods

Study design

This cross-sectional survey of women recently diagnosed with cervical cancer in SA and Zimbabwe is part of a larger study, titled NIHR Global 
Research Group on Advancing Early Diagnosis of Cancer in Southern Africa: African Women Awareness of CANcer (AWACAN)-ED (https://
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awacan.online/), which aimed to evaluate the time intervals from breast, cervical and colorectal cancer symptom awareness to referral and 
diagnosis and the factors influencing these intervals [27]. 

Study sett﻿ing

The study was conducted in SA and Zimbabwe, two Southern African countries.

South Africa

SA, an upper middle-income country with a population of approximately 60.5 million, has a 3-tiered referral-based public health care system 
[28, 29]. Participants from SA were selected from two of the nine provinces, namely the Western Cape, one of the wealthier provinces and 
the Eastern Cape, one of the poorer provinces [23]. Participants were from one tertiary-level hospital in each province. In the Western Cape, 
participants were selected from one of the two tertiary-level public adult hospitals in the province. The selected Western Cape tertiary 
hospital is in an urban centre and has a drainage population of over 2 million people [30]. In the Eastern Cape, participants were selected 
from one of the four tertiary hospitals in the province. The selected Eastern Cape hospital is in a rural area and serves a catchment area of 
approximately 3 million people [31]. 

Zimbabwe

Zimbabwe is an LMIC, with a population of 15.1 million, 61% of whom live in rural areas [32, 33]. Zimbabwe also has a 3-tiered referral-
based public health care system. Participants from Zimbabwe were selected from 2 of the country’s 10 provinces, namely Harare Province 
and Bulawayo Province. Harare Province is the most densely populated province in Zimbabwe, with a total population of 2.4 million people. 
Bulawayo Province is the least populated province in the country, with a total population of 665,940 people [34]. In both Harare Province 
and Bulawayo Province, there are no secondary hospitals, and all patients with suspected cancer symptoms are referred to tertiary-level 
facilities. Participants were from all tertiary-level facilities in each province.

Study population

Between September 2022 and November 2023, women recently diagnosed with cervical cancer at these tertiary-level health care facilities, 
were invited to participate in the study. ‘Recently diagnosed’ was defined as women who were diagnosed with cervical cancer in the preced-
ing month and/or were within 4 weeks of receiving a treatment plan at a tertiary level facility. For inclusion, women had to be 18 years or 
older and meet the above definition of a recent cervical cancer diagnosis. Individuals with a previous history of any cancer and those unwilling 
or unable to provide consent were excluded from the study. At each site, a clinical team identified eligible patients, referring them to the field 
research team, who explained the study aim, and obtained consent from individuals willing to participate.

Data collection measures

Data were collected by trained fieldworkers using hand-held tablets customised with a structured, validated questionnaire [35]. The ques-
tionnaire collected information on socio-demographic and recall of cervical cancer symptoms, risk factors and lay beliefs. 

The following socio-demographic information was collected: age, relationship status, highest level of education, country, province, self-
reported living context, employment status and information on household spending. The living context was based on where participants 
reported they lived. The peri-urban living context setting was defined as areas outside of urban zones, characterised by farming and industrial 
land. In each country, socioeconomic status was measured using household expenditure, calculated from the data collected on frequently 
purchased household items (1-month recall period) and infrequently purchased household items (12-month recall period). Major expenditure 
categories include health care, medical aid or insurance, food and groceries, rentals, utility, transportation, clothing, education and childcare. 
An annualised total household expenditure was calculated by multiplying all the reported monthly spending (frequent items) by 12 and 
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adding this to the reported annual expenditure for infrequently purchased items. By dividing the total annualised household expenditure by 
the total household size, a per capita expenditure was calculated, which represented the welfare level of each member in the household. Indi-
viduals were categorised into socioeconomic quintiles using per capita household expenditure. This was done separately for each country. 
Quintile 1 represents the most deprived household or individual, while quintile 5 represented the richest quintile.

Information on participant’s self-reported medical history was also obtained, including previously diagnosed hypertension, diabetes, HIV/
AIDs and tuberculosis, as well as details of cervical cancer screening and knowing anyone (family or friend) with cancer. 

Measures of cervical cancer awareness

Cervical cancer awareness was assessed using two open/unprompted questions [35]. For symptom awareness, participants were asked, 
‘Please would you name as many symptoms or signs of cervical cancer/cancer of the mouth of the womb as you can think of?’. For risk factor 
awareness, participants were asked, ‘Please could you name as many things as you can think of that could increase any person’s chances of 
getting cervical cancer?’. 

Fieldworkers transcribed the exact participant responses, and these responses were then compared to a list of evidence-based cervical can-
cer symptoms and risk factors taken from the AWACAN questionnaire (Table S1) [35]. Participants scored one point for each correct symp-
tom and each correct risk factor identified. Points were aggregated to give each participant two separate scores, one for symptom awareness 
and one for risk factor awareness. For analysis, drawing on the approach used in a study conducted in a similar setting, these scores were 
dichotomised into correctly identified zero versus at least one symptom and risk factor of cervical cancer [23]. 

Risk lay beliefs were identified as responses that did not fit into any of the evidence-based cervical cancer risk factors from the reference list. 
Similar to symptom and risk factor awareness scores, participants scored one point for each risk factor lay belief identified and these scores 
were dichotomised into zero versus at least one risk lay belief. 

Statistical analysis

Data were analysed using R Studio Version 2023.06.2+561. Descriptive statistics were used to characterise socio-demographic information. 
Continuous variables, such as age, were expressed as median (with interquartile range) and categorical data were expressed as frequencies 
and percentages. Symptom and risk factor awareness was stratified by country. Due to the differences in socio-demographic factors between 
SA and Zimbabwe, separate bivariate and multivariable logistic regression analysis was performed for risk factor awareness and symptom 
awareness for each country. Model results were reported as adjusted odds ratios (aOR) with 95% confidence intervals (CI). The initial mul-
tivariable models were built using the a priori method of variable selection, in which variables were selected based on the literature [22, 23, 
36–39]. These were age, relationship status, level of education, employment status, expenditure index, self-reported living context, known 
family or friend with cancer, self-reported HIV status and previous cervical cancer screening. Any additional variables that were statistically 
associated (p-value <0.05) with cervical cancer symptom or risk factor awareness in the bivariate analysis were included in the country-
specific multivariable analysis. 

Ethical considerations

Ethics approval was obtained from the University of Cape Town, Faculty of Health Sciences Human Research Ethics Committee (HREC 
921/2023). The parent study, titled NIHR Global Research Group on Advancing Early Diagnosis of Cancer in Southern Africa: AWACAN-ED, 
received ethical clearance from all relevant committees in both SA and Zimbabwe prior to commencement of the study. In SA, ethics clearance 
was obtained from the Eastern Cape Department of Health (EC_202111_007) and the University of Cape Town Health Research Ethics Com-
mittee (HREC 664/2021). In Zimbabwe, ethics clearance was obtained from the Medical Research Council of Zimbabwe (MRCZ/A/2831) and 
the Joint Research Ethics Committee for Parirenyatwa Group of Hospitals and the University of Zimbabwe, Faculty of Medicine and Health 
Sciences & Parirenyatwa Group of Hospitals (JREC/363/21). Informed consent was obtained from all participants who met the inclusion 
criteria and were willing to participate in the parent study.
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Results

Participant profile

Overall, 501 women with cervical cancer participated in this study, 285 (57%) from SA and 216 (43%) from Zimbabwe (Table 1). The median 
age was similar in both countries (49.0 (IQR 41.2–58.7) in SA and 51.0 (IQR 44.8–61.7) in Zimbabwe, respectively). 

A similar proportion of women were unemployed in both countries (76% in SA and 69% in Zimbabwe). SA had a far higher proportion of 
single women (37% versus 7%) and a lower proportion of separated, divorced or widowed women (30% versus 49%) compared to Zimba-
bwe. The proportion of women in Zimbabwe who completed secondary school was almost double that of SA (32% versus 17%, respectively). 
Zimbabwe had a higher proportion of women living in urban areas (51% versus 37%) compared to SA; however, the proportion of women 
who fell into each expenditure index quintile was similar in both countries. The proportion of women who self-reported previously attending 
screening for cervical cancer was higher in SA compared to Zimbabwe (93% versus 79%). Of the 264 women in SA who reported having been 
previously screened for cervical cancer, 94% (n = 248) were screened within the last year and 70% (n = 184) received a cytology screening 
test. In Zimbabwe, of the 170 women who reported having been previously screened for cervical cancer, 75% (n = 127) were screened in the 
last year and almost all received the visual inspection method of screening (97%). 

Table 1. Overall participant profile, stratified by country.

Characteristics Overall, N = 501
n (%)

SA, N = 285
n (%)

Zimbabwe, N = 216
n (%)

Age, (years)    

 18–34 30 (6.0) 22 (7.7) 8 (3.7)

 35–44 130 (26.0) 80 (28.2) 50 (23.1)

 45–54 161 (32.2) 87 (30.6) 74 (34.3)

 >55 179 (35.8) 95 (33.5) 84 (38.9)

 Median (IQR) 50.2 (42.9–59.8) 49.0 (41.2–58.7) 51.0 (44.8–61.7)

Province residing in    

 Western Cape 119 (23.8) 119 (41.8)  

 Eastern Cape 166 (33.1) 166 (58.2)  

 Harare and referral provinces 142 (28.3)  142 (65.7)

 Bulawayo and referral provinces 74 (14.8)  74 (34.3)

Relationship status    

 Married/living with a partner 191 (38.2) 96 (33.7) 95 (44.2)

 Single 119 (23.8) 105 (36.8) 14 (6.5)

 Separated/divorced/widowed 190 (38.0) 84 (29.5) 106 (49.3)

Education    

 Less than secondary school 382 (76.2) 236 (82.8) 146 (67.6)

 Secondary school completed 119 (23.8) 49 (17.2) 70 (32.4)

Employment    

 Employed 136 (27.1) 69 (24.2) 67 (31.0)

 Unemployed 365 (72.9) 216 (75.8) 149 (69.0)

(Continued)
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Table 1. Overall participant profile, stratified by country.

Country specific expenditure index    

 First quintile (poorest) 75 (26.5) 48 (22.2)

 Second quintile 76 (26.9) 51 (23.6)

 Third quintile (middle) 56 (19.8) 41 (19.0)

 Fourth quintile 43 (15.2) 42 (19.4)

 Fifth quintile (richest) 33 (11.7) 34 (15.7)

Self-report living context    

 Rural 243 (48.5) 150 (52.6) 93 (43.1)

 Urban 218 (43.5) 107 (37.5) 111 (51.4)

 Peri-urban 40 (8.0) 28 (9.8) 12 (5.6)

Known family member or friend with 
cancer

   

 No 333 (66.5) 188 (66.0) 145 (67.1)

 Yes 168 (33.5) 97 (34.0) 71 (32.9)

Self-reported known HIV

 No 229 (45.7) 134 (47.0) 95 (44.0)

 Yes 272 (54.3) 151 (53.0) 121 (56.0)

Self-reported history of any chronic 
disease *

 No 114 (22.8) 67 (23.5) 47 (21.8)

 Yes 387 (77.2) 218 (76.5) 169 (78.2)

Self-reported previous cervical 
cancer screening 

 No 66 (13.2) 21 (7.4) 45 (20.9)

 Yes 434 (86.8) 264 (92.6) 170 (79.1)

Last screened for cervical cancer    

 <1 year ago 375 (86.4) 248 (93.9) 127 (74.7)

 1–5 years ago 47 (10.8) 15 (5.7) 32 (18.8)

 > 6 years ago 12 (2.8) 1 (0.4) 11 (6.5)

Type of last cervical cancer screening 
test

   

 Cytology 185 (42.6) 184 (69.7) 1 (0.6)

 Visual inspection 179 (41.2) 14 (5.3) 165 (97.1)

 HPV test 38 (8.8) 37 (14.0) 1 (0.6)

 Combination 8 (1.8) 5 (1.9) 3 (1.8)

 Not sure of test 24 (5.5) 24 (9.1) 0 (0.0)

IQR – Interquartile range
*Chronic disease include hypertension, diabetes, HIV, cardiac disease

(Continued)
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Symptom awareness

Overall, 229 (46%) women were able to recall at least one symptom of cervical cancer (Table 2). The most recalled symptoms in the overall 
sample were vaginal discharge or smelly vaginal discharge (26%, n = 129), vaginal or lower abdominal/pelvic pain (20%, n = 99) and lower 
back pain (8%, n = 41) (Table S2). In SA, the most recalled symptom was vaginal or lower abdominal/pelvic pain (10%, n = 29), followed by 
vaginal discharge or smelly vaginal discharge (9%, n = 25). In Zimbabwe, the most recalled symptom was vaginal discharge or smelly vaginal 
discharge (48%, n = 104), followed by vaginal or lower abdominal/pelvic pain (32%, n = 70) (Table S2). Overall, few women mentioned the 
specific cervical cancer symptoms related to vaginal bleeding (intermenstrual bleeding 4%, longer or heavier menstrual periods 1%, post-
menopausal bleeding 7%, vaginal bleeding during or after sex 3%). 

Table 2 describes cervical cancer symptom awareness stratified by country. 81% (n = 174) of participants in Zimbabwe and 19% (n = 55) of 
those in SA recalled at least one cervical cancer symptom. In SA, 35% of women who were able to recall at least one symptom had completed 
secondary school, compared to only 13% of those who were not able to recall any symptoms (p = < 0.001) (Table 2). 

Table 2. Cervical cancer symptom awareness overall and stratified by country.

 Overall SA Zimbabwe

Characteristics Symptom 
awareness score:

Zero
N = 272

n (%)

Symptom 
awareness score:

At least one 
N = 229

n (%)

Symptom 
awareness score:

Zero
N = 230

n (%)

Symptom 
awareness score:

At least one
N = 55
n (%)

Symptom 
awareness score:

Zero
N = 42
n (%)

Symptom 
awareness score:

At least one 
N = 174

n (%)

Age (years)       

 18–34 18 (6.6) 12 (5.2) 16 (7.0) 6 (10.9) 2 (4.8) 6 (3.4)

 35–44 68 (25.1) 62 (27.1) 58 (25.3) 22 (40.0) 10 (23.8) 40 (23.0)

 45–54 85 (31.7) 76 (33.2) 69 (30.1) 18 (32.7) 16 (38.1) 58 (33.3)

 >55 100 (36.9) 79 (34.5) 86 (37.6) 9 (16.4) 14 (33.3) 70 (40.2)

 Median (IQR) 50.2 (43.2–59.5) 50.1 (42.6–60.3) 50.3 (43.0; 59.6) 44.3 (38.2; 51.6) 49.4 (44.3; 59.1) 52.0 (44.8; 61.8)

Relationship

 Married/living with partner 92 (33.8) 99 (43.4) 73 (31.7) 23 (41.8) 19 (45.2) 76 (43.9)

 Single 88 (32.4) 31 (13.6) 84 (36.5) 21 (38.2) 4 (9.5) 10 (5.8)

 Separated/divorced/widowed 92 (33.8) 98 (43.0) 73 (31.7) 11 (20.0) 19 (45.2) 87 (50.3)

Education

 Less than secondary school 229 (84.2) 153 (66.8) 200 (87.0) 36 (65.5) 29 (69.0) 117 (67.2)

 Secondary school completed 43 (15.8) 76 (33.2) 30 (13.0) 19 (34.5) 13 (31.0) 57 (32.8)

Employment

 Unemployed 205 (75.4) 160 (69.9) 176 (76.5) 40 (72.7) 29 (69.0) 120 (69.0)

 Employed 67 (24.6) 69 (30.1) 54 (23.5) 15 (27.3) 13 (31.0) 54 (31.0)

Expenditure index

 First quintile (poorest) 66 (28.8) 9 (16.7) 4 (9.5) 44 (25.3)

 Second quintile 63 (27.5) 13 (24.1) 16 (38.1) 35 (20.1)

 Third quintile (middle) 41 (17.9) 15 (27.8) 7 (16.7) 34 (19.5)

 Fourth quintile 36 (15.7) 7 (13.0) 10 (23.8) 32 (18.4)

 Fifth quintile (richest) 23 (10.0) 10 (18.5) 5 (11.9) 29 (16.7)

(Continued)
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Table 2. Cervical cancer symptom awareness overall and stratified by country.

Self-reported living context

 Rural 155 (57.0) 88 (38.4) 136 (59.1) 14 (25.5) 19 (45.2) 74 (42.5)

 Urban 98 (36.0) 120 (52.4) 76 (33.0) 31 (56.4) 22 (52.4) 89 (51.1)

 Peri-urban 19 (7.0) 21 (9.2) 18 (7.8) 10 (18.2) 1 (2.4) 11 (6.3)

Known family or friend with 
cancer

 No 186 (68.4) 147 (64.2) 160 (69.6) 28 (50.9) 26 (61.9) 119 (68.4)

 Yes 86 (31.6) 82 (35.8) 70 (30.4) 27 (49.1) 16 (38.1) 55 (31.6)

Self-reported known with HIV

 No 124 (45.6) 105 (45.9) 106 (46.1) 28 (50.9) 18 (42.9) 77 (44.3)

 Yes 148 (54.4) 124 (54.1) 124 (53.9) 27 (49.1) 24 (57.1) 97 (55.7)

Self-reported history of any 
chronic disease*

 No 62 (22.8) 52 (22.7) 51 (22.2) 16 (29.1) 11 (26.2) 36 (20.7)

 Yes 210 (77.2) 177 (77.3) 179 (77.8) 39 (70.9) 31 (73.8) 138 (79.3)

Self-reported previous cervical 
cancer screening

 No 25 (9.2) 41 (17.9) 17 (7.4) 4 (7.3) 8 (19.5) 37 (21.3)

 Yes 246 (90.8) 188 (82.1) 213 (92.6) 51 (92.7) 33 (80.5) 137 (78.7)

Risk factor awareness #

 No 255 (93.8) 153 (66.8) 220 (95.7) 40 (72.7) 35 (83.3) 113 (64.9)

 Yes 17 (6.2) 76 (33.2) 10 (4.3) 15 (27.3) 7 (16.7) 61 (35.1)

IQR – Interquartile range
*Chronic diseases include hypertension, diabetes, HIV, cardiac disease
# Recalling at least one correct risk factor for cervical cancer

Among South African women, age, level of education, expenditure index, self-reported living context and knowing a family member or friend 
with cancer were all associated with symptom awareness in bivariate analysis (Table 3). In a multivariable logistic regression including these 
covariates, level of education and self-reported living context were the only factors that remained significantly associated with symptom 
awareness. Women who completed secondary education or reported living in an urban or peri-urban area were statistically significantly 
more likely to know at least one cervical cancer symptom compared to those with less than secondary school education (aOR 2.74 95% CI 
1.17–6.43) or those who reported living in a rural setting (Urban: aOR 2.98 95% CI 1.35–6.80; Peri-urban: aOR 3.28 95% CI 1.13–9.35). 
Among women in Zimbabwe, the expenditure index was the only factor that was significantly associated with symptom awareness. Zimba-
bwean women who fell into the 2nd poorest expenditure index quintile were statistically significantly less likely to know at least one cervical 
cancer symptom compared to those who fell into the 1st quintile (aOR 0.20 95% CI 0.05–0.61) (Table 3 and S3).

Risk factor awareness

Overall, 93 (19%) women were able to name at least one correct risk factor for cervical cancer (Table 4). The most recalled risk factors in the 
overall sample were having many sexual partners or partner having many sexual partners (8%, n = 40), having unprotected sexual intercourse 
(3%, n = 17) and HIV/AIDs (3%, n = 17) (Table S2). In SA, the most recalled risk factors were smoking cigarettes (5%, n = 13), not going for regular 
screening (2%, n = 5) and unprotected sexual intercourse (2%, n = 5). In Zimbabwe, the most recalled risk factors were having many sexual part-
ners or partner having many sexual partners (17%, n = 36), HIV/AIDs (7%, n = 16) and having unprotected sex (6%, n = 12) (Table S2). 
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Table 3. Factors associated with cervical cancer symptom awareness in each country.

 SA Zimbabwe

Characteristics Crude OR
(95% CI)

aOR
(95% CI)

Crude OR
(95% CI)

aOR
(95% CI)

Age     

 18–34 Ref Ref Ref Ref

 35–44 1.01 (0.36; 3.12) 1.03 (0.32; 3.67) 1.33 (0.18; 6.87) 1.20 (0.15; 6.90)

 45–54 0.70 (0.25; 2.16) 0.75 (0.22; 2.72) 1.21 (0.17; 5.85) 0.87 (0.11; 4.66)

 >55 0.28 (0.09; 0.93) 0.29 (0.07; 1.18) 1.67 (0.23; 8.14) 1.38 (0.17; 7.98)

Relationship     

 Married/living with partner Ref Ref Ref Ref

 Single 0.79 (0.40; 1.55) 0.65 (0.29; 1.44) 0.62 (0.19; 2.47) 0.89 (0.21; 4.62)

 Separated/divorced/widowed 0.48 (0.21; 1.03) 0.84 (0.33; 2.10) 1.14 (0.56; 2.33) 1.02 (0.46; 2.26)

Education     

 Less than secondary school Ref Ref Ref Ref

 Secondary school completed 3.52 (1.78; 6.90) 2.74 (1.17; 6.43) 1.09 (0.53; 2.31) 1.07 (0.42; 2.78)

Employment     

 Unemployed Ref Ref Ref Ref

 Employed 1.22 (0.61; 2.34) 0.78 (0.34; 1.70) 1.00 (0.49; 2.14) 1.07 (0.45; 2.65)

Country specific expenditure index     

 First quintile (poorest) Ref Ref Ref Ref

 Second quintile 1.51 (0.61; 3.90) 1.27 (0.47; 3.52) 0.20 (0.05; 0.60) 0.20 (0.05; 0.61)

 Third quintile (middle) 2.68 (1.09; 6.92) 1.74 (0.65; 4.85) 0.44 (0.11; 1.58) 0.43 (0.10; 1.64)

 Fourth quintile 1.43 (0.47; 4.15) 0.73 (0.22; 2.38) 0.29 (0.07; 0.95) 0.30 (0.07; 1.17)

 Fifth quintile (richest) 3.19 (1.15; 9.01) 1.03 (0.27; 3.82) 0.53 (0.12; 2.15) 0.53 (0.10; 2.55)

Self-reported living context     

 Rural Ref Ref Ref Ref

 Urban 3.96 (2.02; 8.12) 2.98 (1.35; 6.80) 1.04 (0.52; 2.06) 1.05 (0.44; 2.53)

 Peri-urban 5.40 (2.06; 13.98) 3.28 (1.13; 9.35) 2.82 (0.50; 53.22) 2.32 (0.37; 45.32)

Known family member or friend with cancer     

 No Ref Ref Ref Ref

 Yes 2.20 (1.21; 4.02) 1.59 (0.79; 3.19) 0.75 (0.38; 1.54) 0.78 (0.37; 1.68)

Self-reported known HIV     

 No Ref Ref Ref Ref

 Yes 0.82 (0.46; 1.49) 0.85 (0.39; 1.84) 0.94 (0.47; 1.86) 1.22 (0.54; 2.74)

Self-reported previous cervical cancer screening     

 No Ref Ref Ref Ref

 Yes 1.02 (0.36; 3.65) 0.89 (0.26; 3.68) 0.90 (0.36; 2.03) 1.07 (0.39; 2.70)

OR – odds ratio
CI – confidence interval
Bold OR & CI – variable is statistically significant
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Table 4 describes cervical cancer risk factor awareness stratified by country. 31% (n = 68) of participants in Zimbabwe and 9% (n = 25) in SA 
recalled at least one cervical cancer risk factor. In both SA and Zimbabwe, the majority of women with no cervical cancer risk factor aware-
ness were unemployed (77% in SA and 76% in Zimbabwe) (Table 4). In SA, 44% of women who recalled at least one risk factor had completed 
secondary school education, compared to only 15% of those who were not able to recall any risk factors (p = <0.001) (Table 4). This finding 
was similar in Zimbabwe, with 43% of women who were able to recall at least one risk factor having completed secondary school education, 
compared to only 28% of women who were not able to recall any risk factors (p = 0.043). The proportion of women who had previously been 
screened for cervical cancer were similar in both groups (Table 4).

Table 4. Cervical cancer risk factor awareness stratified by country.

 Overall SA Zimbabwe

Characteristics Risk factor 
awareness score:

Zero
N = 408

n (%)

Risk factor 
awareness score:

At least one
N = 93
n (%)

Risk factor 
awareness score:

Zero
N = 260

n (%)

Risk factor 
awareness score:

At least one
N = 25
n (%)

Risk factor 
awareness score:

Zero
N = 148

n (%)

Risk factor 
awareness score:

At least one
N = 68
n (%)

Age, (years)       

 18–34 26 (6.4) 4 (4.3) 20 (7.7) 2 (8.0) 6 (4.1) 2 (2.9)

 35–44 100 (24.6) 30 (32.3) 70 (27.0) 10 (40.0) 30 (20.3) 20 (29.4)

 45–54 125 (30.7) 36 (38.7) 79 (30.5) 8 (32.0) 46 (31.1) 28 (41.2)

 >55 156 (38.3) 23 (24.7) 90 (34.7) 5 (20.0) 66 (44.6) 18 (26.5)

 Median (IQR) 51.0 (43.8; 61.0) 47.4 (40.4; 54.0) 49.8 (41.9; 58.9) 45.2 (39.5; 51.8) 53.4 (45.4; 63.0) 48.1 (41.6; 57.9)

Relationship status       

 Married/living with a partner 144 (35.4) 47 (50.5) 84 (32.3) 12 (48.0) 60 (40.8) 35 (51.5)

 Single 105 (25.8) 14 (15.1) 97 (37.3) 8 (32.0) 8 (5.4) 6 (8.8)

 Separated/divorced/widowed 158 (38.8) 32 (34.4) 79 (30.4) 5 (20.0) 79 (53.7) 27 (39.7)

Education       

 Less than secondary school 329 (80.6) 53 (57.0) 222 (85.4) 14 (56.0) 107 (72.3) 39 (57.4)

 Secondary school completed 79 (19.4) 40 (43.0) 38 (14.6) 11 (44.0) 41 (27.7) 29 (42.6)

Employment       

 Unemployed 313 (76.7) 52 (55.9) 200 (76.9) 16 (64.0) 113 (76.4) 36 (52.9)

 Employed 95 (23.3) 41 (44.1) 60 (23.1) 9 (36.0) 35 (23.6) 32 (47.1)

Country specific expenditure 
index

      

 First quintile (poorest)   71 (27.5) 4 (16.0) 35 (23.6) 13 (19.1) 

 Second quintile   70 (27.1) 6 (24.0) 40 (27.0) 11 (16.2)

 Third quintile (middle)   51 (19.8) 5 (20.0) 28 (18.9) 13 (19.1)

 Fourth quintile   39 (15.1) 4 (16.0) 25 (16.9) 17 (25.0)

 Fifth quintile (richest)   27 (10.5) 6 (24.0) 20 (13.5) 14 (20.6)

Self-reported living context       

 Rural 213 (52.2) 30 (32.3) 144 (55.4) 6 (24.0) 69 (46.6) 24 (35.3)

 Urban 165 (40.4) 53 (57.0) 94 (36.2) 13 (52.0) 71 (48.0) 40 (58.8)

 Peri-urban 30 (7.4) 10 (10.8) 22 (8.5) 6 (24.0) 8 (5.4) 4 (5.9)
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Table 4. Cervical cancer risk factor awareness stratified by country.

Known family member or friend 
with cancer

      

 No 278 (68.1) 55 (59.1) 173 (66.5) 15 (60.0) 105 (70.9) 40 (58.8)

 Yes 130 (31.9) 38 (40.9) 87 (33.5) 10 (40.0) 43 (29.1) 28 (41.2)

Self-reported known HIV       

 No 195 (47.8) 34 (36.6) 118 (45.4) 16 (64.0) 77 (52.0) 18 (26.5)

 Yes 213 (52.2) 59 (63.4) 142 (54.6) 9 (36.0) 71 (48.0) 50 (73.5)

Self-reported history of any 
chronic disease*

      

 No 89 (21.8) 25 (26.9) 52 (20.0) 15 (60.0) 37 (25.0) 10 (14.7)

 Yes 319 (78.2) 68 (73.1) 208 (80.0) 10 (40.0) 111 (75.0) 58 (85.3)

Self-reported previous cervical 
cancer screening

      

 No 56 (13.7) 10 (10.9) 19 (7.3) 2 (8.0) 37 (25.0) 8 (11.9)

 Yes 352 (86.3) 82 (89.1) 241 (92.7) 23 (92.0) 111 (75.0) 59 (88.1)

Symptom awareness $       

 No 255 (62.5) 17 (18.3) 220 (84.6) 10 (40.0) 35 (23.6) 7 (10.3)

 Yes 153 (37.5) 76 (81.7) 40 (15.4) 15 (60.0) 113 (76.4) 61 (89.7)

IQR – Interquartile range
*Chronic diseases include hypertension, diabetes, HIV, cardiac disease
$ Recalling at least one correct cervical cancer symptom

Among women in SA, level of education, self-reported living context, self-reported history of any chronic conditions and expenditure index 
were all associated with cervical cancer risk factor awareness in bivariate analysis (Table 5). However, in a multivariable logistic regression 
including these variables, having any self-reported chronic condition was the only factor that remained significantly associated with risk 
factor awareness (Table 5). Those who reported having a chronic condition were less likely to know at least one cervical cancer risk factor 
compared to those who reported not having any chronic conditions (aOR 0.07 95% CI 0.00–0.42). Among women in Zimbabwe, level of 
education, employment status, self-reported HIV status and self-reported previously screening for cervical cancer were associated with 
cervical cancer risk factor awareness in bivariate analysis (Table 5). Self-reported HIV status was the only factor that remained significantly 
associated in the multivariable model. Women who self-reported living with HIV were more likely to know at least one cervical cancer risk 
factor compared to those who reported not living with HIV (aOR 2.69 95% CI 1.31–5.67) (Table 5 and S4).

Lay beliefs

Overall, 90 (18%) women mentioned at least one lay belief about risk factors for cervical cancer (Table S2), with most reported by women 
from Zimbabwe (Figure 1). The most reported risk lay belief, inserting herbs, creams or objects into the vagina (9%, n = 43), was only reported 
by women from Zimbabwe (Table S4).

Discussion

To the best of our knowledge, this is the first study conducted in Southern Africa that determined the levels of awareness of cervical cancer 
symptoms and risk factors among women recently diagnosed with cervical cancer, using a locally validated questionnaire. We found low 
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levels of cervical cancer awareness, particularly among women in SA. For both symptom and risk factor awareness, a far higher proportion of 
women from Zimbabwe were able to recall at least one symptom or risk factor of cervical cancer compared to women from SA. Among South 
African women, the level of education and self-reported living context were associated with symptom awareness, while having a chronic 
condition was associated with less risk factor awareness. Among Zimbabwean women, the expenditure index was associated with symptom 
awareness, while self-reported HIV was associated with risk factor awareness. 

Table 5. Factors associated with cervical cancer risk factor awareness in each country.

 SA Zimbabwe

Characteristic Crude OR
(95% CI)

aOR
(95% CI)

Crude OR
(95% CI)

aOR
(95% CI)

Age, (years)     

 18–34 Ref Ref Ref Ref

 35–44 1.43 (0.34; 9.79) 3.27 (0.58; 28.74) 2.00 (0.41; 14.59) 1.14 (0.21; 9.14)

 45–54 1.01 (0.23; 7.06) 2.39 (0.39; 21.78) 1.83 (0.39; 13.05) 1.39 (0.26; 10.89)

 >55 0.56 (0.11; 4.07) 1.86 (0.25; 18.70) 0.82 (0.17; 5.91) 1.05 (0.19; 8.39)

Relationship     

 Married/living with partner Ref Ref Ref Ref

 Single 0.58 (0.22; 1.46) 0.81 (0.26; 2.52) 1.29 (0.39; 4.00) 0.80 (0.20; 3.02)

 Separated/divorced/widowed 0.44 (0.14; 1.25) 0.76 (0.20; 2.69) 0.59 (0.32; 1.07) 0.57 (0.28; 1.16)

Education     

 Less than secondary school Ref Ref Ref Ref

 Secondary school completed 4.59 (1.91; 10.86) 2.96 (0.90; 9.50) 1.94 (1.06; 3.54) 1.32 (0.59; 2.90)

Employment     

 Unemployed Ref Ref Ref Ref

 Employed 1.87 (0.76; 4.38) 1.16 (0.39; 3.24) 2.87 (1.56; 5.30) 1.83 (0.88; 3.81)

Country specific expenditure 
index

    

 First quintile (poorest) Ref Ref Ref Ref

 Second quintile 1.52 (0.42; 6.17) 1.30 (0.31; 5.89) 0.74 (0.29; 1.86) 0.53 (0.18; 1.48)

 Third quintile (middle) 1.74 (0.44; 7.33) 1.35 (0.29; 6.54) 1.25 (0.50; 3.15) 0.94 (0.33; 2.64)

 Fourth quintile 1.82 (0.41; 8.09) 1.23 (0.23; 6.41) 1.83 (0.76; 4.51) 0.87 (0.29; 2.56)

 Fifth quintile (richest) 3.94 (1.05; 16.47) 0.89 (0.14; 5.38) 1.88 (0.74; 4.85) 1.01 (0.31; 3.25)

Self-report living context     

 Rural Ref Ref Ref Ref

 Urban 3.32 (1.26; 9.73) 2.01 (0.61; 7.00) 1.62 (0.89; 2.99) 0.94 (0.42; 2.06)

 Peri-urban 6.55 (1.90; 22.74) 4.12 (0.97; 17.21) 1.44 (0.36; 5.01) 0.83 (0.17; 3.51)

Known family member or friend 
with cancer

    

 No Ref Ref Ref Ref

 Yes 1.33 (0.56; 3.04) 0.74 (0.25; 2.04) 1.71 (0.94; 3.11) 1.72 (0.88; 3.35)
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Table 5. Factors associated with cervical cancer risk factor awareness in each country.

Self-reported known HIV     

 No Ref Ref Ref Ref

 Yes 0.47 (0.19; 1.08) 3.20 (0.51; 63.04) 3.01 (1.63; 5.76) 2.69 (1.31; 5.67)

Self-reported previous cervical 
cancer screening

    

 No Ref Ref Ref Ref

 Yes 0.91 (0.24; 5.91) 0.52 (0.11; 3.87) 2.46 (1.12; 5.99) 1.57 (0.65; 4.15)

Self-reported history of any 
chronic conditions

    

 No Ref Ref   

 Yes 0.16 (0.07; 0.38) 0.07 (0.00; 0.42)   

OR – odds ratio
CI – confidence interval
Bold OR & CI – variable is statistically significant

Figure 1. Bar graph showing cervical cancer risk lay beliefs, stratified by country.
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The finding of low cervical cancer symptom awareness in our study was consistent with findings in other studies conducted across Africa 
[20, 21, 23, 26]. However, a major difference between our study and many other studies conducted across Africa was the study population. 
Our study was conducted among women diagnosed with cervical cancer, while many other studies were conducted at a community level. 
One would expect women diagnosed with cervical cancer to have more cervical cancer symptom awareness. In a study conducted among 
South African and Ugandan women, only 58% of women were able to recall one correct symptom of cervical cancer, while a study in Libya 
found that 63% of women were not able to recall any signs or symptoms of cervical cancer [23, 26]. Both studies [23, 26] were population 
based, and used a validated questionnaire, assessing symptom awareness with open-ended questions. Interestingly, other studies conducted 
in Africa have found high levels of symptom awareness for cervical cancer. For example, a population-based study set in Northern Uganda, 
conducted among men and women without cervical cancer, found that most participants recognised cervical cancer symptoms [22]. How-
ever, the latter study tested recognition of symptoms by providing cues or limited response options, and is therefore prone to participants 
guessing, potentially resulting in higher recognition scores [23].

In our study, overall symptom recall was poor, with the most recalled symptoms being vaginal discharge or smelly vaginal discharge and vagi-
nal or lower abdominal/pelvic pain. These two symptoms were commonly recalled or recognised in other studies conducted across Africa 
[21–24]. Interestingly, in our study, far fewer women were able to recall cervical cancer symptoms related to vaginal bleeding compared to 
other studies in Africa. In the above-mentioned studies conducted in Libya and across SA and Uganda, the most recalled symptom in both 
studies was vaginal bleeding between periods. In Libya, 22% of women and, in SA and Uganda, 28% of women were able to recall this symp-
tom [23, 26]. In our study, intermenstrual bleeding was one of the least recalled symptoms, with only 4% of women recalling this symptom. 
For several studies conducted in Africa, which tested symptom recognition, intermenstrual bleeding and post-menopausal bleeding were 
among the most recognised cervical cancer symptoms [23–26]. Considering that, in our study, women were diagnosed with cervical cancer 
and were likely symptomatic, it is concerning that so few women were able to recall common symptoms of cervical cancer. This highlights 
the urgent need to address and improve the awareness around cervical cancer symptoms in Southern Africa. Symptom awareness is a crucial 
first step in the pathway to cancer care for every patient. Thus, improving cervical cancer symptom awareness can increase the likelihood of 
patients seeking care, leading to a timelier diagnosis with improved outcomes [23, 40].

Similar to our SA findings, the association between higher levels of education and greater cervical cancer knowledge was also reported in 
studies conducted in Ethiopia and Cameroon [36]. This finding emphasises that education and health literacy essential in improving the level 
of cervical cancer symptom and risk factor awareness among women. However, the 2022 global education monitoring report highlighted the 
gender inequality in the access to and completion of education, with one in four women from SSA unable to read and write. There is therefore 
an urgent need for a multi-sectoral approach, which includes improving access to education for women, to address the low levels of cervical 
cancer awareness in SSA countries [20, 21, 23, 40].

 Our study highlighted that women from SA, who reported living in rural settings, had lower awareness of cervical cancer symptoms. SA is a 
country with extreme inequity, evidenced by the Gini coefficient of 0.6 and a large population of individuals living in rural areas [23, 41, 42]. 
Women living in rural areas are likely to have less access to evidence-based cervical cancer information as well as screening facilities com-
pared to women in urban settings [12, 23]. It is therefore necessary to implement cervical cancer education and awareness interventions in 
rural communities as well as in primary health care facilities, which are the entry point into the South African healthcare system. 

There is previous evidence of low levels of knowledge of cervical cancer risk factors in most SSA countries, including Kenya, Zimbabwe, 
Cameroon and Nigeria [22]. A study in Nigeria, which used a structured, unvalidated questionnaire among women attending antenatal and 
gynaecological outpatient clinics, found that only 16% of women had good knowledge of cervical cancer risk factors. However, in this study, 
good knowledge of risk factors was defined as being able to correctly identify more than 6 out of the 12 risk factors of cervical cancer pro-
vided [21]. A study among South African female university students found that, of the 43% of participants who had heard of cervical cancer, 
16% did not know any risk factors for cervical cancer, while a separate study in Zimbabwe found that only 1% of female university students 
were knowledgeable about cervical cancer risk factors [43, 44].

HPV vaccination and cervical cancer screening are key interventions, and in countries with effective, long-standing cervical cancer prevention 
programs, the rates of cervical cancer are very low [5, 45–48]. In LMICs, a lack of knowledge around cervical cancer, and in particular, the 
association between HPV and cervical cancer, is a major barrier to the uptake of cervical cancer prevention interventions [49, 50]. Alarmingly, 
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in our study, very few women mentioned HPV infection or not going for screening as a cervical cancer risk factor (0.8% and 1% respectively). 
Similarly, low levels of awareness for these two risk factors were found in a community-based study among women conducted in SA and 
Uganda, which also used a validated questionnaire and tested unprompted (recall) risk factor awareness [23]. Studies conducted in Ethiopia 
and Kenya have also found a lack of awareness of screening as a risk factor for cervical cancer [23, 51, 52].

Both SA, an UMIC and Zimbabwe, an LMIC, have a referral-based public healthcare system, a nationwide cervical cancer screening program 
and an HPV vaccination program; however, the rates of cervical cancer remain high in both these countries [14–16]. Nationwide HPV vac-
cination programs have recently been introduced into both countries (2014 in SA and 2018 in Zimbabwe) [53, 54]. However, SA is already 
experiencing a decline in the rate of young girls getting vaccinated [53]. Low levels of knowledge and awareness around the role of HPV 
infection can potentially contribute to decreasing participation in intervention programs, such as HPV vaccination [25]. Therefore, introduc-
ing and implementing intervention programs alone is not enough and governments also need to address and improve the low levels of aware-
ness and knowledge around cervical cancer, to ensure high uptake and utilisation of prevention programs [25].

A crucial factor contributing to the high burden of cervical cancer in Southern Africa is the high prevalence of HIV in this region [4, 13]. 
Both SA and Zimbabwe have high HIV burdens, with SA accounting for approximately 20% of all people living with HIV globally [55, 56]. In 
SA, 53% of all cervical cancer cases are attributable to HIV [57]. One would expect symptom and risk factor awareness to be higher among 
women living with HIV considering the frequent visits to health care facilities, providing opportunities for health education. However, our 
study found that this was not the case, as self-reported living with HIV was not associated with cervical cancer symptom awareness in both 
countries and was only significantly associated with risk factor awareness among Zimbabwean women. Considering that women living with 
HIV are believed to be at a 6-times higher risk of developing cervical cancer compared to women without HIV, it is essential to incorporate 
health education and promotion of cervical cancer awareness at every health encounter, particularly for women living with HIV [4, 13].

The most reported lay belief in our study, inserting herbs, creams or objects into the vagina as a cause of cervical cancer (9%, n = 43), has also 
been reported in other studies in Africa [23]. It is important to understand and identify lay beliefs, as they can potentially negatively impact 
other disease prevention and public health interventions. For example, a few women (<1%) in our study mentioned antiretroviral (ARVs) drugs 
as a cause of cervical cancer. This lay belief can increase non-adherence to ARVs, even though ARVs have been proven to be effective in 
managing HIV. Additionally, women who have a lay belief, such as inserting herbs, creams or objects into the vagina is a cervical cancer risk 
factor, might believe that if they do not engage in this behaviour, they might not be at risk of developing cervical cancer. Understanding lay 
beliefs around cervical cancer is necessary, especially when designing and implementing healthcare interventions. It is essential that, in addi-
tion to improving awareness and knowledge around cervical cancer, health promotion programs and interventions also address and correct 
lay beliefs [23]. Framing health interventions around the beliefs of the individuals and communities who are going to utilise the intervention, 
increases the likelihood that the intervention will be accepted by the community, thereby increasing the uptake and effectiveness of the 
intervention [58].

Limitations

A major strength of our study was that cervical cancer symptom and risk factor awareness was measured using a questionnaire that was 
locally validated. Additionally, our study tested unprompted recall of symptoms and risk factors, which has been shown to be a more accurate 
representation of knowledge and awareness compared to recognition of symptoms and risk factors [23, 26].

A limitation of our study was that, due to the low levels of awareness in our study, both symptom and risk factor awareness was defined as 
being able to mention at least one correct symptom or risk factor for cervical cancer. This meant that even women who were only able to 
recall one symptom or risk factor were still classified as having risk factor or symptom awareness. As a result, we were only able to determine 
factors associated with knowing at least one symptom or risk factor. Another potential limitation in our study was enrolling women who 
were recently diagnosed with cervical cancer. A diagnosis of cancer can cause significant psychological distress, and although attempts were 
made to ensure that no participant was interviewed while showing signs of distress, the psychological effect of a cancer diagnosis could have 
resulted in limited participant engagement and responses during the interview. Additionally, participants could have underreported aware-
ness to avoid appearing as if they ignored symptoms or delayed help-seeking behaviour. Lastly, by only enrolling women who were diagnosed 
with cervical cancer, the findings of this study may not be generalisable to the general population. 
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Conclusion

This study highlights the low levels of cervical cancer symptom and risk factor awareness in two Southern African countries among women 
recently diagnosed with cervical cancer and emphasises the dire need to implement and initiate health interventions in SA and Zimbabwe 
addressing the low levels of cervical cancer awareness. Improved symptom awareness can lead to earlier help-seeking behaviour resulting 
in earlier presentation to health care facilities, and potentially an earlier stage of disease diagnosis. Meanwhile, improved risk factor aware-
ness, in particular HPV infection and screening, can prevent the onset of cervical cancer in women. Improving both symptom and risk factor 
awareness is essential to reducing the high burden of this disease in Southern Africa. 

Acknowledgments

The authors would like to thank and convey appreciation to the research participants involved in this study for their willingness to engage 
with this study subject. The authors are grateful to the clinical teams for their hard work and dedication during data collection across South 
Africa and Zimbabwe. SG extremely grateful and thankful to the NIHR for providing the bursary that supported this study, which was under-
taken as part of his master’s in public health dissertation. 

Conflicts of interest

The authors declare no conflicts of interest.

Funding

This study was funded by the National Institute for Health and Care Research (NIHR) using UK international development funding from the 
UK Government to support global health research (NIHR133231). The views expressed in this publication are those of the author(s) and not 
necessarily those of the NIHR or the UK government.

References

	 1.	 Bray F, Laversanne M, and Sung H, et al (2024) Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality world-
wide for 36 cancers in 185 countries CA Cancer J Clin 74(3) 229–263 https://doi.org/10.3322/caac.21834 PMID: 38572751

	 2.	 Reza S, Anjum R, and Khandoker RZ, et al (2024) Public health concern-driven insights and response of low- and middle-income nations 
to the World Health Organization call for cervical cancer risk eradication Gynecol Oncol Rep 54 101460 https://doi.org/10.1016/j.
gore.2024.101460 PMID: 39114805 PMCID: 11305207

	 3.	 Jedy-Agba E, Joko WY, and Liu B, et al (2020) Trends in cervical cancer incidence in Sub-Saharan Africa Br J Cancer 123(1) 148–154 
https://doi.org/10.1038/s41416-020-0831-9 PMID: 32336751 PMCID: 7341858

	 4.	 He WQ and Li C (2021) Recent global burden of cervical cancer incidence and mortality, predictors, and temporal trends Gynecol Oncol 
163(3) 583–592 https://doi.org/10.1016/j.ygyno.2021.10.075 PMID: 34688503

	 5.	 Zhang X, Zeng Q, and Cai W, et al (2021) Trends of cervical cancer at global, regional, and national level: data from the Global Burden 
of Disease study 2019 BMC Public Health 21(1) 894 https://doi.org/10.1186/s12889-021-10907-5 PMID: 33975583 PMCID: 8114503

	 6.	 Huang J, Deng Y, and Boakye D, et al (2022) Global distribution, risk factors, and recent trends for cervical cancer: a worldwide country-
level analysis Gynecol Oncol 164(1) 85–92 https://doi.org/10.1016/j.ygyno.2021.11.005

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2018
https://doi.org/10.3322/caac.21834
http://www.ncbi.nlm.nih.gov/pubmed/38572751
https://doi.org/10.1016/j.gore.2024.101460
https://doi.org/10.1016/j.gore.2024.101460
http://www.ncbi.nlm.nih.gov/pubmed/39114805
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11305207
https://doi.org/10.1038/s41416-020-0831-9
http://www.ncbi.nlm.nih.gov/pubmed/32336751
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7341858
https://doi.org/10.1016/j.ygyno.2021.10.075
http://www.ncbi.nlm.nih.gov/pubmed/34688503
https://doi.org/10.1186/s12889-021-10907-5
http://www.ncbi.nlm.nih.gov/pubmed/33975583
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8114503
https://doi.org/10.1016/j.ygyno.2021.11.005


Re
se

ar
ch

ecancer 2025, 19:2018; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.2018� 17

	 7.	 International Agency for Research on Cancer (2022) Global Cancer Observatory: Cancer Today – Data Visualization Tools [https://gco.iarc.
fr/today/en/dataviz/bars?mode=population&populations=900&cancers=23] Date accessed: 11/2023

	 8.	 Shin MB, Liu G, and Mugo N, et al (2021) A framework for cervical cancer elimination in low-and-middle-income countries: a scoping 
review and roadmap for interventions and research priorities Front Public Health 9 670032 https://doi.org/10.3389/fpubh.2021.670032 
PMID: 34277540 PMCID: 8281011

	 9.	 Sung H, Ferlay J, and Siegel RL, et al (2021) Global Cancer Statistics 2020: GLOBOCAN estimates of incidence and mortality worldwide 
for 36 cancers in 185 countries CA Cancer J Clin 71(3) 209–249 https://doi.org/10.3322/caac.21660 PMID: 33538338

	10.	 Union for International Cancer Control (UICC) (2022) Cervical Cancer in Africa: Fact Sheet [Internet] (Geneva: UICC) [https://www.uicc.
org/sites/main/files/atoms/files/UICC-Cervical_Cancer_in_Africa_FA_Single.pdf] Date access: 11/2023

	11.	 Asempah E and Ikpebe E (2024) Accelerating HPV vaccination in Africa for health equity Glob Health Res Policy 9(1) 37 https://doi.
org/10.1186/s41256-024-00380-z PMID: 39294815 PMCID: 11411759

	12.	 Dzinamarira T, Moyo E, and Dzobo M, et al (2023) Cervical cancer in sub-Saharan Africa: an urgent call for improving accessibility and 
use of preventive services Int J Gynecol Cancer 33(4) 592–597 https://doi.org/10.1136/ijgc-2022-003957

	13.	 Yang L, Boily MC, and Rönn MM, et al (2023) Regional and country-level trends in cervical cancer screening coverage in sub-Saharan 
Africa: a systematic analysis of population-based surveys (2000–2020) PLoS Med 20(1) e1004143 https://doi.org/10.1371/journal.
pmed.1004143 PMID: 36634119 PMCID: 9882915

	14.	 Zibako P, Tsikai N, and Manyame S, et al (2022) Cervical cancer management in Zimbabwe (2019-2020) PLoS One 17(9) e0274884 
https://doi.org/10.1371/journal.pone.0274884 PMCID: 9491541

	15.	 Garon JR, Mukavhi A, and Rupfutse M, et al (2022) Multiple cohort HPV vaccination in Zimbabwe: 2018-2019 program feasibil-
ity, awareness, and acceptability among health, education, and community stakeholders Vaccine 40(Suppl 1) A30–A37 https://doi.
org/10.1016/j.vaccine.2021.05.074

	16.	 Hull R, Mbele M, and Makhafola T, et al (2020) Cervical cancer in low and middle-income countries Oncol Lett 20(3) 2058–2074 https://
doi.org/10.3892/ol.2020.11754 PMID: 32782524 PMCID: 7400218

	17.	 Akokuwebe ME, Idemudia ES, and Lekulo AM, et al (2021) Determinants and levels of cervical cancer screening uptake among women 
of reproductive age in South Africa: evidence from South Africa Demographic and health survey data, 2016 BMC Public Health 21(1) 
2013 https://doi.org/10.1186/s12889-021-12020-z PMID: 34740352 PMCID: 8571865

	18.	 Dzobo M, Dzinamarira T, and Murewanhema G, et al (2023) Co-creation of human papillomavirus self-sampling delivery strate-
gies for cervical cancer in rural Zimbabwe: nominal group technique Front Public Health 11 1275311 https://doi.org/10.3389/
fpubh.2023.1275311

	19.	 Nkfusai NC, Cumber SN, and Anchang-Kimbi JK, et al (2019) Assessment of the current state of knowledge and risk factors of cervical 
cancer among women in the Buea Health District, Cameroon Pan Afr Med J 33 38 https://doi.org/10.11604/pamj.2019.33.38.16767 
PMID: 31384353 PMCID: 6661163

	20.	 Gyamfua AA, Nkrumah I, and Ibitoye BM, et al (2019) The level of knowledge and associated socio-demographic factors on cervical 
cancer among women: a cross-sectional study at Kenyase Bosore community, Ghana Pan Afr Med J 34 44 https://doi.org/10.11604/
pamj.2019.34.44.19471 PMID: 31762911 PMCID: 6859022

	21.	 Okunowo AA, Daramola ES, and Soibi-Harry AP, et al (2018) Women's knowledge of cervical cancer and uptake of Pap smear testing 
and the factors influencing it in a Nigerian tertiary hospital J Cancer Res Pract 5(3) 105–111 https://doi.org/10.1016/j.jcrpr.2018.02.001

	22.	 Mwaka AD, Orach CG, and Were EM, et al (2016) Awareness of cervical cancer risk factors and symptoms: cross-sectional community 
survey in post-conflict northern Uganda Health Expect 19(4) 854–867 https://doi.org/10.1111/hex.12382 PMCID: 4957614

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2018
https://gco.iarc.fr/today/en/dataviz/bars?mode=population&populations=900&cancers=23
https://gco.iarc.fr/today/en/dataviz/bars?mode=population&populations=900&cancers=23
https://doi.org/10.3389/fpubh.2021.670032
http://www.ncbi.nlm.nih.gov/pubmed/34277540
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8281011
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://www.uicc.org/sites/main/files/atoms/files/UICC-Cervical_Cancer_in_Africa_FA_Single.pdf
https://www.uicc.org/sites/main/files/atoms/files/UICC-Cervical_Cancer_in_Africa_FA_Single.pdf
https://doi.org/10.1186/s41256-024-00380-z
https://doi.org/10.1186/s41256-024-00380-z
http://www.ncbi.nlm.nih.gov/pubmed/39294815
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC11411759
https://doi.org/10.1136/ijgc-2022-003957
https://doi.org/10.1371/journal.pmed.1004143
https://doi.org/10.1371/journal.pmed.1004143
http://www.ncbi.nlm.nih.gov/pubmed/36634119
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9882915
https://doi.org/10.1371/journal.pone.0274884
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9491541
https://doi.org/10.1016/j.vaccine.2021.05.074
https://doi.org/10.1016/j.vaccine.2021.05.074
https://doi.org/10.3892/ol.2020.11754
https://doi.org/10.3892/ol.2020.11754
http://www.ncbi.nlm.nih.gov/pubmed/32782524
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7400218
https://doi.org/10.1186/s12889-021-12020-z
http://www.ncbi.nlm.nih.gov/pubmed/34740352
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8571865
https://doi.org/10.3389/fpubh.2023.1275311
https://doi.org/10.3389/fpubh.2023.1275311
https://doi.org/10.11604/pamj.2019.33.38.16767
http://www.ncbi.nlm.nih.gov/pubmed/31384353
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6661163
https://doi.org/10.11604/pamj.2019.34.44.19471
https://doi.org/10.11604/pamj.2019.34.44.19471
http://www.ncbi.nlm.nih.gov/pubmed/31762911
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6859022
https://doi.org/10.1016/j.jcrpr.2018.02.001
https://doi.org/10.1111/hex.12382
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4957614


Re
se

ar
ch

ecancer 2025, 19:2018; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.2018� 18

	23.	 Moodley J, Constant D, and Mwaka AD, et al (2020) Mapping awareness of breast and cervical cancer risk factors, symptoms and 
lay beliefs in Uganda and South Africa PLoS One 15(10) e0240788 https://doi.org/10.1371/journal.pone.0240788 PMID: 33091035 
PMCID: 7580973

	24.	 Adoch W, Garimoi CO, and Scott SE, et al (2020) Knowledge of cervical cancer risk factors and symptoms among women in a refugee 
settlement: a cross-sectional study in northern Uganda Confl Health 14(1) 85 https://doi.org/10.1186/s13031-020-00328-3 PMID: 
33292345 PMCID: 7713037

	25.	 Drokow EK, Zi L, and Han Q, et al (2020) Awareness of cervical cancer and attitude toward human papillomavirus and its vaccine among 
Ghanaians Front Oncol 10 1651 https://doi.org/10.3389/fonc.2020.01651 PMID: 33014828 PMCID: 7506130

	26.	 Hweissa NA and Su TT (2018) Awareness of cervical cancer and socio-demographic variations among women in Libya: an exploratory 
study in Az-Zawiya city Eur J Cancer Care (Engl) 27(1) e12750 https://doi.org/10.1111/ecc.12750

	27.	 African Awareness of Cancer & Early Diagnosis (AWACAN-ED) (2014) Online [Internet] [https://awacan.online/] Date accessed: 
01/04/2025

	28.	 Roomaney RA, Van Wyk B, and Cois A, et al (2022) One in five South Africans are multimorbid: an analysis of the 2016 demographic 
and health survey PLoS One 17(5) e0269081 https://doi.org/10.1371/journal.pone.0269081 PMID: 35617298 PMCID: 9135225

	29.	 Statistics South Africa (2022) What Do South African Households Look Like [https://www.statssa.gov.za/?p=15473] Date accessed: 
1/11/2023

	30.	 Parak Y, Davis R, and Barnard M, et al (2022) A 6-year audit of public-sector MR utilisation in the Western Cape province of South 
Africa SA J Radiol 26(1) 2464 https://doi.org/10.4102/sajr.v26i1.2464 PMID: 35936227 PMCID: 9350559

	31.	 Ninise EJ, Mrara B, and Oladimeji O (2023) Causes and outcomes of intensive care admission refusals: a retrospective audit from a rural 
teaching hospital in Eastern Cape, South Africa Clin Pract 13(4) 731–742 https://doi.org/10.3390/clinpract13040066 PMID: 37489415 
PMCID: 10366924

	32.	 Castor D, Heck CJ, and Quigee D, et al (2023) Implementation and resource needs for long-acting PrEP in low- and middle-income 
countries: a scoping review J Int AIDS Soc 26(Suppl 2) e26110 https://doi.org/10.1002/jia2.26110 PMID: 37439063 PMCID: 10339010

	33.	 United Nations Children’s Fund (UNICEF) (2023) Country Office Annual Report 2022: Zimbabwe [https://www.unicef.org/media/136821/
file/Zimbabwe-2022-COAR.pdf] Date accessed: 1/11/2023

	34.	 Zimbabwe National Statistics Agency (2022) 2022 Population and Housing Census: Preliminary Report on Population Figures [https://zim-
babwe.unfpa.org/sites/default/files/pub-pdf/2022_population_and_housing_census_preliminary_report_on_population_figures.pdf] 
Date accessed: 1/11/2023

	35.	 Moodley J, Scott SE, and Mwaka AD, et al (2019) Development and validation of the African Women Awareness of CANcer (AWACAN) 
tool for breast and cervical cancer PLoS One 14(8) e0220545 https://doi.org/10.1371/journal.pone.0220545 PMID: 31386684 PMCID: 
6684059

	36.	 Getahun F, Mazengia F, and Abuhay M, et al (2013) Comprehensive knowledge about cervical cancer is low among women in North-
west Ethiopia BMC Cancer 13 2 https://doi.org/10.1186/1471-2407-13-2 PMID: 23282173 PMCID: 3559275

	37.	 Mukama T, Ndejjo R, and Musabyimana A, et al (2017) Women's knowledge and attitudes towards cervical cancer prevention: a cross-
sectional study in Eastern Uganda BMC Womens Health 17(1) 9 https://doi.org/10.1186/s12905-017-0365-3 PMID: 28137260 PMCID: 
5282746

	38.	 Deguara M, Calleja N, and England K (2021) Cervical cancer and screening: knowledge, awareness and attitudes of women in Malta J 
Prev Med Hyg 61(4) E584–E592 https://doi.org/10.15167/2421-4248/jpmh2020.61.4.1521 PMID: 33628965 PMCID: 7888396

	39.	 Ducray JF, Kell CM, and Basdav J, et al (2021) Cervical cancer knowledge and screening uptake by marginalized population of women 
in inner-city Durban, South Africa: insights into the need for increased health literacy Womens Health (Lond) 17 17455065211047141 
https://doi.org/10.1177/17455065211047141 PMID: 34553644 PMCID: 8474337

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2018
https://doi.org/10.1371/journal.pone.0240788
http://www.ncbi.nlm.nih.gov/pubmed/33091035
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7580973
https://doi.org/10.1186/s13031-020-00328-3
http://www.ncbi.nlm.nih.gov/pubmed/33292345
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7713037
https://doi.org/10.3389/fonc.2020.01651
http://www.ncbi.nlm.nih.gov/pubmed/33014828
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7506130
https://doi.org/10.1111/ecc.12750
https://awacan.online/
https://doi.org/10.1371/journal.pone.0269081
http://www.ncbi.nlm.nih.gov/pubmed/35617298
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9135225
https://www.statssa.gov.za/?p=15473
https://doi.org/10.4102/sajr.v26i1.2464
http://www.ncbi.nlm.nih.gov/pubmed/35936227
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9350559
https://doi.org/10.3390/clinpract13040066
http://www.ncbi.nlm.nih.gov/pubmed/37489415
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10366924
https://doi.org/10.1002/jia2.26110
http://www.ncbi.nlm.nih.gov/pubmed/37439063
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10339010
https://www.unicef.org/media/136821/file/Zimbabwe-2022-COAR.pdf
https://www.unicef.org/media/136821/file/Zimbabwe-2022-COAR.pdf
https://zimbabwe.unfpa.org/sites/default/files/pub-pdf/2022_population_and_housing_census_preliminar
https://zimbabwe.unfpa.org/sites/default/files/pub-pdf/2022_population_and_housing_census_preliminar
https://doi.org/10.1371/journal.pone.0220545
http://www.ncbi.nlm.nih.gov/pubmed/31386684
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6684059
https://doi.org/10.1186/1471-2407-13-2
http://www.ncbi.nlm.nih.gov/pubmed/23282173
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3559275
https://doi.org/10.1186/s12905-017-0365-3
http://www.ncbi.nlm.nih.gov/pubmed/28137260
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5282746
https://doi.org/10.15167/2421-4248/jpmh2020.61.4.1521
http://www.ncbi.nlm.nih.gov/pubmed/33628965
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7888396
https://doi.org/10.1177/17455065211047141
http://www.ncbi.nlm.nih.gov/pubmed/34553644
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8474337


Re
se

ar
ch

ecancer 2025, 19:2018; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.2018� 19

	40.	 Ginsburg O, Vanderpuye V, and Beddoe AM, et al (2023) Women, power, and cancer: a Lancet Commission Lancet 402(10417) 2113–
2166 https://doi.org/10.1016/S0140-6736(23)01701-4 PMID: 37774725

	41.	 De Villiers K (2021) Bridging the health inequality gap: an examination of South Africa’s social innovation in health landscape Infect Dis 
Poverty 10(1) 19 https://doi.org/10.1186/s40249-021-00804-9 PMID: 33648585 PMCID: 7919075

	42.	 Morris-Paxton AA, Reid S, and Ewing RMG (2020) Primary healthcare services in the rural Eastern Cape, South Africa: evaluating 
a service-support project Afr J Prim Health Care Fam Med 12(1) e1–e7 https://doi.org/10.4102/phcfm.v12i1.2207 PMID: 32242430 
PMCID: 7203186

	43.	 Hoque E and Hoque M (2009) Knowledge of and attitude towards cervical cancer among female university students in South Africa 
South Afr J Epidemiol Infect 24(1) 21–24 https://doi.org/10.1080/10158782.2009.11441335

	44.	 Mapanga W, Girdler-Brown B, and Singh E (2019) Knowledge, attitudes and practices of young people in Zimbabwe on cervical can-
cer and HPV, current screening methods and vaccination BMC Cancer 19(1) 845 https://doi.org/10.1186/s12885-019-6060-z PMID: 
31455277 PMCID: 6712720

	45.	 Arbyn M, Weiderpass E, and Bruni L, et al (2020) Estimates of incidence and mortality of cervical cancer in 2018: a worldwide analysis 
Lancet Glob Health 8(2) e191–e203 https://doi.org/10.1016/S2214-109X(19)30482-6 PMCID: 7025157

	46.	 Hall MT, Simms KT, and Lew JB, et al (2019) The projected timeframe until cervical cancer elimination in Australia: a modelling study 
Lancet Public Health 4(1) e19–e27 https://doi.org/10.1016/S2468-2667(18)30183-X

	47.	 Anyasi HI and Foss AM (2021) A comparative analysis of cervical cancer prevention between Nigeria and Nordic countries that have 
experienced a decline in cervical cancer incidence Int Health 13(4) 307–317 https://doi.org/10.1093/inthealth/ihaa062 PMCID: 
8253993

	48.	 Shen TT, Long CY, and Wu MP (2023) Favorable cervical cancer mortality-to-incidence ratios of countries with good human develop-
ment index rankings and high health expenditures BMC Womens Health 23 284 https://doi.org/10.1186/s12905-023-02423-y PMCID: 
10214700

	49.	 Chidyaonga-Maseko F, Chirwa ML, and Muula AS (2015) Underutilization of cervical cancer prevention services in low and middle 
income countries: a review of contributing factors Pan Afr Med J 21 231 https://doi.org/10.11604/pamj.2015.21.231.6350 PMID: 
26523173 PMCID: 4607967

	50.	 Petersen Z, Jaca A, and Ginindza TG, et al (2022) Barriers to uptake of cervical cancer screening services in low-and-middle-income 
countries: a systematic review BMC Women's Health 22 486 https://doi.org/10.1186/s12905-022-02043-y PMID: 36461001 PMCID: 
9716693

	51.	 Geremew AB, Gelagay AA, and Azale T (2018) Comprehensive knowledge on cervical cancer, attitude towards its screening and asso-
ciated factors among women aged 30-49 years in Finote Selam town, northwest Ethiopia Reproductive Health 15(1) 29 https://doi.
org/10.1186/s12978-018-0471-1

	52.	 Gatumo M, Gacheri S, and Sayed AR, et al (2018) Women’s knowledge and attitudes related to cervical cancer and cervical cancer 
screening in Isiolo and Tharaka Nithi counties, Kenya: a cross-sectional study BMC Cancer 18 745 https://doi.org/10.1186/s12885-
018-4642-9

	53.	 Amponsah-Dacosta E, Blose N, and Nkwinika VV, et al (2022) Human papillomavirus vaccination in South Africa: programmatic chal-
lenges and opportunities for integration with other adolescent health services? Front Public Health 10 799984 https://doi.org/10.3389/
fpubh.2022.799984 PMID: 35174123 PMCID: 8841655

	54.	 Carlton JG, Marembo J, and Manangazira P, et al (2022) Nationwide introduction of HPV vaccine in Zimbabwe 2018-2019: experiences 
with multiple cohort vaccination delivery PLoS Glob Public Health 2(4) e0000101 https://doi.org/10.1371/journal.pgph.0000101

	55.	 Kharsany ABM and Karim QA (2016) HIV infection and AIDS in sub-Saharan Africa: current status, challenges and opportunities Open 
AIDS J 10 34–48 https://doi.org/10.2174/1874613601610010034 PMID: 27347270 PMCID: 4893541

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2018
https://doi.org/10.1016/S0140-6736(23)01701-4
http://www.ncbi.nlm.nih.gov/pubmed/37774725
https://doi.org/10.1186/s40249-021-00804-9
http://www.ncbi.nlm.nih.gov/pubmed/33648585
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7919075
https://doi.org/10.4102/phcfm.v12i1.2207
http://www.ncbi.nlm.nih.gov/pubmed/32242430
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7203186
https://doi.org/10.1080/10158782.2009.11441335
https://doi.org/10.1186/s12885-019-6060-z
http://www.ncbi.nlm.nih.gov/pubmed/31455277
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6712720
https://doi.org/10.1016/S2214-109X(19)30482-6
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7025157
https://doi.org/10.1016/S2468-2667(18)30183-X
https://doi.org/10.1093/inthealth/ihaa062
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8253993
https://doi.org/10.1186/s12905-023-02423-y
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC10214700
https://doi.org/10.11604/pamj.2015.21.231.6350
http://www.ncbi.nlm.nih.gov/pubmed/26523173
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4607967
https://doi.org/10.1186/s12905-022-02043-y
http://www.ncbi.nlm.nih.gov/pubmed/36461001
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9716693
https://doi.org/10.1186/s12978-018-0471-1
https://doi.org/10.1186/s12978-018-0471-1
https://doi.org/10.1186/s12885-018-4642-9
https://doi.org/10.1186/s12885-018-4642-9
https://doi.org/10.3389/fpubh.2022.799984
https://doi.org/10.3389/fpubh.2022.799984
http://www.ncbi.nlm.nih.gov/pubmed/35174123
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8841655
https://doi.org/10.1371/journal.pgph.0000101
https://doi.org/10.2174/1874613601610010034
http://www.ncbi.nlm.nih.gov/pubmed/27347270
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4893541


Re
se

ar
ch

ecancer 2025, 19:2018; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.2018� 20

	56.	 Ugwu CLJ and Ncayiyana JR (2022) Spatial disparities of HIV prevalence in South Africa. Do sociodemographic, behavioral, and biologi-
cal factors explain this spatial variability? Front Public Health 10 994277 https://doi.org/10.3389/fpubh.2022.994277 PMID: 36438270 
PMCID: 9692089

	57.	 Dhokotera T, Asangbeh S, and Bohlius J, et al (2022) Cervical cancer in women living in South Africa: a record linkage study of the 
National Health Laboratory Service and the National Cancer Registry Ecancermedicalscience 16 1348 https://doi.org/10.3332/ecan-
cer.2022.1348 PMID: 35242229 PMCID: 8831110

	58.	 Menendez YA, Cambaco O, and Mindú C, et al (2020) Lay knowledge of cervical cancer in Manhiça district, Mozambique: a qualitative 
study Reprod Health 17(1) 130 https://doi.org/10.1186/s12978-020-00980-1 PMID: 32831101 PMCID: 7444028

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.2018
https://doi.org/10.3389/fpubh.2022.994277
http://www.ncbi.nlm.nih.gov/pubmed/36438270
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC9692089
https://doi.org/10.3332/ecancer.2022.1348
https://doi.org/10.3332/ecancer.2022.1348
http://www.ncbi.nlm.nih.gov/pubmed/35242229
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8831110
https://doi.org/10.1186/s12978-020-00980-1
http://www.ncbi.nlm.nih.gov/pubmed/32831101
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7444028


Re
se

ar
ch

ecancer 2025, 19:2018; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.2018� 21

Supplementary Table

Table S1. Evidence-based list of cervical cancer risk factors and symptoms [27].

Symptoms

Vaginal bleeding between menstrual periods

Persistent lower back pain

Persistent smelly vaginal discharge

Discomfort or pain during sex

Menstrual periods that are longer or heavier than usual

Vaginal bleeding after menopause

Persistent lower abdominal/pelvic pain

Vaginal bleeding during or after sex

Blood in urine or stools

Unexplained weight loss

Persistent diarrhoea

Risk factors

Getting a sexually transmitted infection called the HPV

HIV/AIDs

Being infected with other sexually transmitted diseases (other than HIV or HPV)

Using birth control pills/family planning for more than 5 years

Having unprotected sex

Smoking any cigarettes at all

Having a sexual partner who is not circumcised

Having sex at a young age

Giving birth to three or more children

Having many sexual partners

Not going for regular screening/testing for cervical cancer

Table S2. Cervical cancer symptoms, risk factors and lay beliefs mentioned by women in this study.
 Overall

N = 501
n (%)

SA
N = 285

n (%)

Zimbabwe
N = 216

n (%)
Symptoms    
 Intermenstrual bleeding 21 (4.2) 2 (0.7) 19 (8.8)
 Lower back pain 41 (8.2) 3 (1.1) 38 (17.6)
 Vaginal discharge or smelly vaginal discharge 129 (25.7) 25 (8.8) 104 (48.1)
 Discomfort/pain during sex 9 (1.8) 2 (0.7) 7 (3.2)
 Longer or heavier menstrual periods 6 (1.2) 3 (1.1) 3 (1.4)
 Post-menopausal bleeding 33 (6.6) 2 (0.7) 31 (14.4)
 Vaginal or Lower abdominal/pelvic pain 99 (19.8) 29 (10.2) 70 (32.4)

(Continued)
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Table S2. Cervical cancer symptoms, risk factors and lay beliefs mentioned by women in this study.
 Vaginal bleeding during or after sex 13 (2.6) 6 (2.1) 7 (3.2)
 Unexplained weight loss 7 (1.4) 3 (1.1) 4 (1.9)
 Blood in urine or stool 1 (0.2) 0 (0.0) 1 (0.5)
 Persistent diarrhoea 0 (0.0) 0 (0.0) 0 (0.0)
 Non-specific bleeding 149 (29.7) 49 (17.2) 100 (46.3)
Aggregated symptoms recall score
 Zero symptoms recalled 272 (54.3) 230 (80.7) 42 (19.4)
 One symptom recalled 127 (25.3) 40 (14.0) 87 (40.3)
 Two symptoms recalled 78 (15.6) 11 (3.9) 67 (31.0)
 Three symptoms recalled 20 (4.0) 3 (1.1) 17 (7.9)
 Four symptoms recalled 4 (0.8) 1 (0.4) 3 (1.4)
 Five or more symptoms recalled 0 (0.0) 0 (0.0) 0 (0.0)
Risk factors    
 HPV infection 4 (0.8) 2 (0.7) 2 (0.9)
 HIV/AIDs 17 (3.4) 1 (0.4) 16 (7.4)
 Sexually transmitted diseases 11 (2.2) 1 (0.4) 10 (4.7)
 Prolonged birth control use 3 (0.6) 2 (0.7) 1 (0.5)
 Unprotected sex 17 (3.4) 5 (1.8) 12 (5.6)
 Smoking cigarettes 13 (2.6) 13 (4.6) 0 (0.0)
 Sexual onset at a young age 3 (0.6) 1 (0.4) 2 (0.9)
 �Having many sexual partners or partner 

having many sexual partners
40 (8.0) 4 (1.4) 36 (16.7)

 Not going for regular screening 7 (1.4) 5 (1.8) 2 (0.9)
 Sexual partner not circumcised 0 (0.0) 0 (0.0) 0 (0.0)
 Giving birth to three or more children 0 (0.0) 0 (0.0) 0 (0.0)
Aggregated risk factors recall score
 Zero risk factors recalled 408 (81.4) 260 (91.2) 148 (68.5)
 One risk factor recalled 72 (14.4) 17 (6.0) 55 (25.5)
 Two risk factors recalled 20 (4.0) 7 (2.5) 13 (6.0)
 Three risk factors recalled 1 (0.2) 1 (0.4) 0 (0.0)
 Four or more risk factors recalled 0 (0.0) 0 (0.0) 0 (0.0)
Risk factor lay beliefs    
 Family history 14 (2.8) 4 (1.4) 10 (4.7)
 Menopause 5 (1.0) 0 (0.0) 5 (2.3)
 ARVs 3 (0.6) 0 (0.0) 3 (1.4)
 Stress 3 (0.6) 0 (0.0) 3 (1.4)
 Inserting herbs, creams or objects into vagina 43 (8.6) 0 (0.0) 43 (20.0)
 Poor personal hygiene 4 (0.8) 2 (0.7) 2 (0.9)
 Witchcraft/bewitched/evil spirits 13 (2.6) 0 (0.0) 13 (6.0)
 Lifestyle related 9 (1.8) 6 (2.1) 3 (1.4)
 General herbs use 4 (0.8) 0 (0.0) 4 (1.9)
 Other* 22 (4.4) 2 (0.7) 20 (9.3)
 At least one risk lay belief 90 (18.0) 11 (3.9) 79 (36.6)

*Includes risk lay beliefs that were mentioned by fewer than three participants

(Continued)
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Table S3. Univariate regression analysis of symptom awareness for ea�ch country.

 SA Zimbabwe

Characteristics Crude OR (95% CI) Crude OR (95% CI)

Age, (years)   

 18–34 Ref Ref

 35–44 1.01 (0.36; 3.12) 1.33 (0.18; 6.87)

 45–54 0.70 (0.25; 2.16) 1.21 (0.17; 5.85)

 >55 0.28 (0.09; 0.93) 1.67 (0.23; 8.14)

Relationship   

 Married/living with partner Ref Ref

 Single 0.79 (0.40; 1.55) 0.62 (0.19; 2.47)

 Separated/divorced/widowed 0.48 (0.21; 1.03) 1.14 (0.56; 2.33)

Education   

 Less than secondary school Ref Ref

 Secondary school complete 3.52 (1.78; 6.90) 1.09 (0.53; 2.31)

Employment   

 Unemployed Ref Ref

 Employed 1.22 (0.61; 2.34) 1.00 (0.49; 2.14)

Expenditure index   

 First quintile (poorest) Ref Ref

 Second quintile 1.51 (0.61; 3.90) 0.20 (0.05; 0.60)

 Third quintile (middle) 2.68 (1.09; 6.92) 0.44 (0.11; 1.58)

 Fourth quintile 1.43 (0.47; 4.15) 0.29 (0.07; 0.95)

 Fifth quintile 3.19 (1.15; 9.01) 0.53 (0.12; 2.15)

Self-reported living context   

 Rural Ref Ref

 Urban 3.96 (2.02; 8.12) 1.04 (0.52; 2.06)

 Peri-urban 5.40 (2.06; 13.98) 2.82 (0.50; 53.22)

Known family member or friend 
with cancer

  

 No Ref Ref

 Yes 2.20 (1.21; 4.02) 0.75 (0.38; 1.54)

Self-reported previous TB   

 No Ref Ref

 Yes 0.83 (0.42; 1.58) 1.45 (0.52; 5.15)

Self-reported hypertension   

 No Ref Ref

 Yes 0.88 (0.46; 1.64) 1.1 (0.55; 2.26)

Self-reported diabetes   

 No Ref Ref

 Yes 1.44 (0.54; 3.43) 1.46 (0.24; 28.06)

(Continued)
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Table S3. Univariate regression analysis of symptom awareness for ea�ch country.

Self-reported cardiac disease   

 No Ref Ref

 Yes 1.31 (0.36; 3.88) 0.23 (0.03; 1.99)

Self-reported HIV   

 No Ref Ref

 Yes 0.82 (0.46; 1.49) 0.94 (0.47; 1.86)

Self-reported previous COVID   

 No Ref Ref

 Yes 2.77 (0.81; 8.68) 1.48 (0.38; 9.76)

Self-reported history of any 
chronic disease*

  

 No Ref Ref

 Yes 0.69 (0.36; 1.37) 1.36 (0.60; 2.91)

Self-reported previous 
screening cervical cancer

  

 No Ref Ref

 Yes 1.02 (0.36; 3.65) 0.90 (0.36; 2.03)

OR – Odds ratio
CI – confidence interval
*Chronic disease include: Hypertension, diabetes, HIV, cardiac disease
Bold OR & CI – variable statistically significant

Table S4. Univariate regression analysis of risk factor awareness in each country.

 SA
Crude OR (95% CI)

Zimbabwe
Crude OR (95% CI)

Characteristic   

Age, (years)   

 18–34 Ref Ref

 35–44 1.43 (0.34; 9.79) 2.00 (0.41; 14.59)

 45–54 1.01 (0.23; 7.06) 1.83 (0.39; 13.05)

 >55 0.56 (0.11; 4.07) 0.82 (0.17; 5.91)

Relationship   

 Married/living with partner Ref Ref

 Single 0.58 (0.22; 1.46) 1.29 (0.39; 4.00)

 Separated/divorced/widowed 0.44 (0.14; 1.25) 0.59 (0.32; 1.07)

Education   

 Less than secondary school Ref Ref

 Secondary school completed 4.59 (1.91; 10.86) 1.94 (1.06; 3.54)

Employment   

 Unemployed Ref Ref

 Employed 1.87 (0.76; 4.38) 2.87 (1.56; 5.30)

(Continued)
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Table S4. Univariate regression analysis of risk factor awareness in each country.

Expenditure index   

 First quintile (poorest) Ref Ref

 Second quintile 1.52 (0.42; 6.17) 0.74 (0.29; 1.86)

 Third quintile (middle) 1.74 (0.44; 7.33) 1.25 (0.50; 3.15)

 Fourth quintile 1.82 (0.41; 8.09) 1.83 (0.76; 4.51)

 Fifth quintile (richest) 3.94 (1.05; 16.47) 1.88 (0.74; 4.85)

Self-report living context   

 Rural Ref Ref

 Urban 3.32 (1.26; 9.73) 1.62 (0.89; 2.99)

 Peri-urban 6.55 (1.90; 22.74) 1.44 (0.36; 5.01)

Known family member or friend with cancer   

 No Ref Ref

 Yes 1.33 (0.56; 3.04) 1.71 (0.94; 3.11)

Self-reported previous TB   

 No Ref Ref

 Yes 0.55 (0.18; 1.41) 1.59 (0.68; 3.62)

Self-reported hypertension   

 No Ref Ref

 Yes 0.36 (0.10; 0.97) 0.66 (0.35; 1.20)

Self-reported diabetes   

 No Ref Ref

 Yes 0.36 (0.02; 1.80) 0.87 (0.12; 4.14)

Self-reported HIV   

 No Ref Ref

 Yes 0.47 (0.19; 1.08) 3.01 (1.63; 5.76)

Self-reported previous covid   

 No Ref Ref

 Yes 1.97 (0.29; 7.92) 1.69 (0.54; 5.07)

Self-reported cardiac disease

 No Ref Ref 

 Yes 1.42 (0.22; 5.47) 0.00

Self-reported history of any chronic disease*   

 No Ref Ref

 Yes 0.16 (0.07; 0.38) 1.93 (0.93; 4.36)

Self-reported previous cervical cancer screening   

 No Ref Ref

 Yes 0.91 (0.24; 5.91) 2.46 (1.12; 5.99)

OR – Odds ratio
CI – confidence interval
*Chronic disease include: Hypertension, diabetes, HIV, cardiac disease
Bold OR & CI – variable is statistically significant
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