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Abstract

Women who had never undergone cervical screening (CS) or who have infrequent CS
are at increased risk of having cervical epithelial cell abnormalities (CECA) that may
lead to cervical cancer (CCa). Our study determined the pattern and factors that pre-
dict the occurrence of CECA among unscreened and under-screened women in Lagos,
Nigeria. This was an analytical cross-sectional study among 256 consenting sexually
active women between 21 and 65 years who attended a community CS programme in
Surulere, Lagos, Nigeria, in June 2019. Information on socio-demographic, reproductive,
sexual, behavioural and clinical characteristics were collected and a Pap smear test was
done. Women with abnormal cervical cytology were followed up and given appropriate
treatment. Data analysis was done using Statistical Package for Social Sciences version
23. Descriptive statistics were computed using frequencies and association was tested
using odd ratio. The participants’ mean age was 42.7 + 10.3 years, majority were mar-
ried (79.9%) and were human immune deficiency syndrome (HIV) negative (63.1%). The
prevalence of CECA was 9.8%. Atypical squamous cell of undetermined significance and
atypical squamous cell cannot exclude high-grade squamous intraepithelial lesion were
the most common CECA with prevalence rates of 7.4% and 2.0%, respectively. Having a
partner with multiple sexual partners (adjusted odd ratio (AOR) = 19.23), being HIV posi-
tive (AOR = 25.61), giving birth for the first time before the age of 26 years (AOR = 5.55)
and presence of a combination of either abnormal vaginal discharge, contact bleeding or
an unhealthy cervix on clinical examination (AOR = 13.65) independently predicted the
occurrence of CECA. There is a need to prioritise CS for women with these risk factors to
prevent CCa and reduce the burden of the disease in our environment.
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Introduction

Cervical cancer (CCa) has remained a major disease of public health importance in many low and middle-income countries (LMIC) especially
in Sub-Saharan African countries even though it is preventable [1, 2]. It is the most common female genital tract malignancy in the region and
most women present with a late-stage disease with attendant high morbidity and mortality [1]. This is due to several factors, among which
are the lack of organised public health implementation of evidence-based CCa prevention strategies, poor awareness of these strategies,
and consequently its non-utilisation by women [2-6]. World Health Organization (WHO) recommends prevention of CCa by primary human
papillomavirus (HPV) vaccination of girls and young women preferably before sexual initiation and by regular cervical screening (CS) with
HPV testing as the primary screening modality or with cytology in the absence of established HPV screening programme [7] as seen in many
LMIC like Nigeria.

Before the discovery of HPV-based preventive strategies, cervical cytology (CC) played a vital role in the prevention of CCa by detecting
precancerous cervical lesions (PCL) that may lead to invasive CCa. Organised screening with CC was responsible for the significant reduction
in the incidence of CCa in many high-income countries [2, 4, 6]. This has made it one of the most effective screening modalities of all time [8,
9]. Despite some of its limitations in contemporary practice, it is still an essential tool for screening and early detection of PCL [7, 8].

CC primarily detects epithelial cell abnormality that leads to CCa. These cervical epithelial cell abnormalities (CECA) reflect a range of intraep-
ithelial and epithelial lesions that represent the different grades of cervical intraepithelial neoplasm and invasive CCa, respectively [9]. The
Bethesda System (TBS) was developed in 1988 for reporting CC and it has since been reviewed in 1991, 2001 and 2014 [8]. TBS reports on
the presence of epithelial cell abnormality which comprises either squamous cell abnormalities or glandular cell abnormalities. The squamous
epithelial abnormalities include atypical squamous cell of undetermined significance (ASCUS), atypical squamous cell cannot exclude high-
grade squamous intraepithelial lesion (ASC-H), low-grade squamous intraepithelial lesion (LSIL), high-grade squamous intraepithelial lesion
(HSIL) and squamous cell carcinoma (SCC). On the other hand, the glandular epithelial abnormalities include atypical endocervical, endome-
trial and glandular cells that favour neoplastic disease or not otherwise specified; endocervical adenocarcinoma in situ and adenocarcinoma
[8]. Approximately 75% of CCa are of squamous cell origin [10], hence it is not surprising that squamous epithelial abnormality accounts for
the majority of CECA.

The spectrum of CECA develops over a long period following high-risk HPV (hrHPV) infection. It progresses from the initial less significant
low-grade squamous abnormalities such as ASCUS and LSIL which are usually self-limiting to high-grade abnormalities like HSIL which have
a higher propensity to progress into CCa if not treated [?9]. This underscores the need for effective CS to detect and treat CECA at the earli-
est stage. Women who had never undergone CS or who have infrequent CS are at increased risk of having undetected PCL that may lead
to CCa. These groups of women are commonly seen in many LMICs and they contribute enormously to the persistent huge burden of CCa
disease in the region [1].

In the presence of limited resources and the absence of organised CS programmes in many LMICs, it is imperative to channel some of the very
limited resources in this environment towards targeted screening of high-risk women such as the unscreened or under-screened population
who are at increased risk of having PCL and CCa, while efforts are geared towards making CS widely available to all women. To achieve this,
it is important to identify and characterise this high-risk population and to understand the factors associated with the development of CECA
in them. This will provide essential evidence-based information that would assist in the strategic screening of these women. To this end, our
study aimed to determine the prevalence and pattern of CECA among the unscreened and under-screened women in Lagos, Nigeria. It also
determined the socio-demographic, reproductive, sexual, behavioural and clinical factors that predicted the development of CECA in them.

Materials and methods

Study design and setting
The study was a cross-sectional analytical study conducted among women living in Surulere Local Government Area (LGA) of Lagos state,

in June 2019. Lagos state is a metropolitan area located in the South-Western part of Nigeria and Surulere is one of its 20 LGAs. It is pre-
dominantly an urban area located in the mainland region of Lagos state. It consists of residential and commercial areas with an estimated
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population of 575,133 and a population density of 25,191/km?. It has 12 wards with a total population of 150,183 women between the ages
of 21 and 65 years [11, 12]. The exact population of women within this age group living in the Shitta ward within the LGA was not available
but it was estimated to be less than 10,000 by the information unit of the LGA office.

Study population and community mobilisation

The study population was women living within the communities in the Shitta district of Surulere LGA. The CS health awareness programme
was conducted within the community using a centrally located facility suggested by the community leaders that is easily accessible, appropri-
ate for mass screening and that guarantees privacy.

Prior to the commencement of the CS programme, the research team visited the key stakeholders in the communities which included the
community leaders, local residential associations, leaders of different women-led community groups, women societies, religious and tradi-
tional leaders to explain the purpose of the CS exercise, the activities involved, their anticipated engagement and the benefits to the com-
munity. Permission was obtained to carry out the screening exercise and community women were sensitised and invited to attend the CS
health awareness programme through these stakeholders.

Recruitment of study participants

Women who attended the health awareness programme were informed about the purpose of the study and were progressively recruited
into the study as they came for the programme by convenient sampling method. Sexually active women between 21 and 65 years without
prior history of PCL or CCa who gave informed consent were enrolled in the study. Women younger than 21 years old, who had never been
sexually active, who were menstruating or unwilling to participate in the study were excluded from the study. Sample size was calculated
using appropriate formula (n = Z% p (1 - p)/d?) [13] with an absolute error margin of 5% (d = 0.05), type 1 error of 5% (Z = 1.96), and local
prevalence of CECA (p) of 13.9% [14]. The calculated minimum sample size was 184 and after adjusting for a non-response rate of 15%, the
final sample size was 212.

Instrument of survey and data collection

A structured questionnaire was used to obtain relevant information on socio-demographic, reproductive, sexual, behavioural and clinical
characteristics from the study participants. Information obtained on socio-demographic characteristics were age, tribe, religion, education
and marital status. The sexual and reproductive information obtained were age at coitarche, age at first childbirth, number of deliveries, num-
ber of lifetime sexual partners, history of partner having other sexual partners and history of sexually transmitted infection (STI). Similarly,
information on age at marriage, type of marriage, history of smoking, use of oral contraceptive pills (OCP) and history of previous CS were
elicited under behavioural characteristics. The clinical information obtained from the participants included their human immune deficiency
virus (HIV) status, history or presence of abnormal vaginal discharge, contact bleeding and unhealthy cervix on vaginal examination. For
the purpose of the study, all women who had never undergone CS before were regarded as ‘unscreened’ while women who had only been
screened once in their lifetime were regarded as ‘under-screened’.

The questionnaire was pretested prior to the commencement of the study for the appropriateness of its content and clarity of its instructions
among a convenient sample of 30 women who attended the gynaecological outpatient clinic at Lagos University Teaching Hospital (LUTH).
The outcome of the pilot study was used to revise the final study questionnaire as appropriate. Questionnaires were administered by trained
interviewers and data were collected from all eligible participants after informed consent was obtained. CS with conventional Pap smear was
done for all eligible participants after clinical inspection of the cervix for abnormalities.

Cervical screening procedure and sample collection

Conventional Pap smear was used for the CS procedure. CS was conducted in a secured room in the presence of a female chaperone after
obtaining informed consent. Participants were positioned in a dorsal position on the examination couch, covered and appropriately sized
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Cusco'’s speculum inserted to expose the vaginal and cervix. Excessive mucus and discharge were wiped with a cotton swab soaked with nor-
mal saline after observation of the findings. A cervical brush was inserted into the external cervical os and rotated 360° to obtain cells from
the transformation zone. These were transferred to the glass slide by rolling the bristles across the glass slide. The slides were then sprayed
with spray fixative, allowed to air dry, kept in a jar and transported to the laboratory.

Clinical management

Women with identifiable gynaecological problems were given appropriate medical treatment or referral for further evaluation and treatment.
Results of the Pap smear were communicated to the women and women with abnormal cytology had further evaluation and treatment.

Laboratory procedure

The Pap staining was done using the progressive pap staining method. This is a polychromatic staining technique involving the use of hae-
matoxylin solution, orange green 6 solution and eosin azure solutions which is a mixture of eosin Y, light green SF and Bismarck brown dyes.
Following wet fixation with 95% alcohol for a minimum of 15 minutes, the slides were hydrated in 80%, 70% and 50% ethanol, respectively,
and rinsed gently with distilled water. Harris haematoxylin was applied for 2-3 minutes and rinsed with water. They were dipped in 0.5%
hydrochloric acid thrice and then placed under running tap water for 5 minutes. The slides were dehydrated by inserting them in distilled
water, 50%, 70%, and 80% ethanol, respectively. Counterstain with orange-green 6 solution for 2 minutes and thereafter rinsed three times
in 95% alcohol by dipping it six times in the alcohol solution per each rinse. The slides are again counterstained with eosin alcohol-50 solu-
tion for 2 minutes and rinsed thrice again with 95% alcohol. They are dehydrated with absolute alcohol for 1 minute and finally cleared using
xylene solution [15].

For quality assurance, the slides were prepared by trained cytotechnicians following the standard recommended protocol and reviewed
independently by two cytopathologists and by a third cytopathologist if the two reports were different. Pap smears were reported using the
current Bethesda System (2014) for reporting CC.

Data analysis

The data was de-identified, cleaned and validated. The data was analysed using Statistical Package for Social Sciences version 23.0, IBM
Corp., Armonk, NY, USA. Descriptive statistics were computed for all data and presented as frequencies and percentages in tables or charts.
Quantitative data was checked for normality using Shapiro-Wilk's test. Normally distributed continuous variables were presented as mean
+ standard deviation (SD) while skewed continuous variables were expressed as the median and interquartile range (IQR). Qualitative and
quantitative data were grouped into categories for ease of analysis. Bivariate analysis was done using Pearson’s chi-square test (or Fischer's
exact test when the expected cell value was less than 5) and Student’s t-test (or Mann-Whitney U test) to compare categorical and continu-
ous variables, respectively. Univariate regression analysis was done by computing a crude odd ratio (COR) to assess the degree of associa-
tion between CECA and explanatory variables. Multivariable regression modelling was done by including variables with p-value < 0.20 on
univariate analysis. Binary logistic regression using the stepwise backward elimination technique was used to build the final model. Statistical
significance was set at a two-tailed p-value < 0.05 and a 95% confidence interval.

Results
Among the 256 eligible women that participated in the study, 244 (95.3%) women had complete data and were included in the analysis.

Out of these, only 4.5% (11/244) of the participants had ever undergone CS while 95.5% (233/244) were unscreened. All of the screened
participants had only been screened once in their lifetime.
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Characteristics of study participants

Table 1 shows the characteristics of the participants. Majority (42.2% (103/244)) of the participants were between the ages of 31 and 40
years with a mean age of the 42.7 + 10.3 years (range: 21-65 years). Most of the participants had tertiary education (84.4% (206/244)), were
married (79.9% (195/244)), Christians (94.7% (231/244)) and approximately half were of Yoruba ethnicity (48.0% (117/244)).

The median parity of the women was 3 (2-5). The mean age at coitarche was 22.7 + 2.9 years and the mean age at first childbirth was 28.1 +
3.2 years. Majority (59.8% (146/244)) of the participants had a total of between 2 and 3 lifetime sexual partners with median sexual partners
of 2 (2-3) and only 15.2% (37/244) had ever had STI.

Table 1 further shows the behavioural and clinical characteristics of the women in the study. Most (86.6% (194/224)) of the participants that
were married were in a monogamous relationship and got married at a mean age of 27.3 + 3.1 years. Only 12.7% (31/244) of the study par-
ticipants smoked cigarettes while 38.9% (95/244) and 2.9% (7/244) used OCP and were positive for HIV, respectively. Only 21.3% (52/244)
of the participants had vaginal discharge, contact bleeding or an unhealthy cervix on clinical examination.

Table 1. Characteristics of participants.

Variables Frequency (%) n = 244
Socio-demographic characteristics
Age
21-30 20(8.2)
31-40 103 (42.2)
41-50 66 (27.0)
51-60 34 (13.9)
>60 21(8.7)
Mean age + SD 42.7 £10.3
Education
None 6 (2.5)
Primary 1(0.4)
Secondary 31(12.7)
Tertiary 206 (84.4)
Marital status
Single 20 (8.2)
Married 195 (79.9)
Separated 12 (4.9)
Divorced 1(0.4)
Widowed 16 (6.6)
Ethnicity
Hausa 8(3.3)
Ibo 115 (47.1)
Yoruba 117 (48.0)
Others 4(1.6)
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Table 1. Characteristics of participants. (Continued)

Religion
Christianity 231(94.7)
Islam 13 (5.3)
Reproductive and sexual characteristics Frequency (%) n = 244
Parity
0 16 (6.6)
1-3 124 (50.8)
>3 104 (42.6)
Median parity (IQR) 3(2-5)
Age at coitarche
<21 64 (26.2)
21-25 140 (57.4)
26-30 37(15.2)
>30 3(1.2)
Mean age + SD 227 +£29
Age at first childbirth n=227
<25 44 (19.4)
26-30 146 (64.3)
31-35 30(13.2)
>35 7(3.1)
Mean age * SD 28.1+3.2
Number of lifetime sexual partners
1 43(17.6)
2-3 146 (59.8)
>3 55(22.6)
Median (IQR) 2(2-3)
Partners with other sexual partners
Yes 109 (44.7)
No 135(55.3)
History of STI
Yes 37(15.2)
No 207 (84.8)
Behavioural and clinical characteristics Frequency (%) n = 224

Age at marriage

<21 1(0.5)
21-25 56 (25.0)
26-30 138 (61.6)
31-35 25(11.1)
>35 4(1.8)
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Table 1. Characteristics of participants. (Continued)

Mean age + SD 27.3+3.1
Type of marriage

Monogamous 194 (86.6)

Polygamous 30(13.4)
Smoking

Yes 31(12.7)

No 213(87.3)
Use of OCP

Yes 95(38.9)

No 149 (61.1)
HIV status

Positive 7(2.9)

Negative 154 (63.1)

Not sure 83(34.0)
Presence of vaginal discharge

Yes 44 (18.0)

No 200 (82.0)
Presence of contact bleeding

Yes 17 (7.0)

No 227 (93.0)
Presence of unhealthy cervix

Yes 13 (5.3)

No 231 (94.7)

Presence of either vaginal discharge, contact
bleeding or unhealthy cervix

Yes 52(21.3)
No 192 (78.7)

Prevalence and pattern of CECA

The prevalence of CECA among the participants was 9.8% (24/244). ASCUS accounted for 75% (18/24) of CECA, with a prevalence rate of
7.4% (18/244) followed by ASC-H which accounted for 20.8% (5/24) of CECA with a prevalence rate of 2.0% (5/244) and LSIL accounting
for 4.2% (1/24) of all the abnormalities with a prevalence rate of 0.4% (1/244). None of the participants had HSIL, glandular abnormality or
CCa (Figure 1).

Factors associated with CECA

None of the socio-demographic factors were significantly associated with CECA even though the majority of the participants with CECA
were Christians (95.8% (23/24)), married (70.8% (17/24)) with tertiary education (79.2% (19/24)) and within the ages 31-40 years (58.3%
(14/24)) (p > 0.05, respectively). Having more than one-lifetime sexual partner and partners who have other sexual partners were significantly
associated with having CECA (p = 0.049 and p < 0.001, respectively). Parity, age at coitarche and age at first childbirth were not significantly
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associated with having CECA (p > 0.05, respectively). Among the behavioural, and clinical factors, only previous use of OCP, HIV status, pres-
ence of abnormal vaginal discharge, contact bleeding, unhealthy cervix or a combination of any of these clinical findings were found to be
significantly associated with having CECA (p = 0.040, 0.001, <0.001, <0.001, 0.001 and <0.001, respectively) (Table 2).

Univariate and multivariate predictors of CECA

Table 3 shows the univariate and multivariate predictors of CECA among the participants. Giving birth to first child before 26 years (COR =
3.91, Cl = 1.61-9.52, p = 0.004), having a partner who has other sexual partners (COR = 10.50, Cl = 3.04-36.26, p < 0.001), previous use of
OCP (COR = 240, Cl = 1.02-5.66, p = 0.040) and being HIV positive (COR = 14.47, Cl = 3.02-69.22, p = 0.002) were significantly associ-
ated with increased odds of developing CECA on univariate regression analysis. Similarly, the presence of vaginal discharge (COR = 5.88, ClI
=2.43-14.22, p < 0.001), contact bleeding (COR = 15.90, Cl = 5.36-47.14, p < 0.001), unhealthy cervix (COR = 10.14, Cl = 3.08-33.40, p =
0.001) or a combination of either of these conditions (COR = 13.29, Cl = 2.12-34.46, p < 0.001) were significantly associated with increased
odds of having CECA. However, women who were married or had been married before had significantly decreased odds of developing CECA
compared to their counterparts who had never been married (COR = 0.28, Cl = 0.09-0.85, p = 0.034).

After modelling for all the significant variables and variables with p-value < 0.20, only having a partner who had other sexual partners
(adjusted odd ratio (AOR) = 19.23, Cl = 3.36-110.10, p = 0.001), being HIV positive (AOR = 25.61, Cl = 2.60-252.0, p = 0.005), giving birth
to first child before 26 years (AOR = 5.55, Cl = 1.63-18.94, p = 0.006) and a combination of either abnormal vaginal discharge, contact
bleeding or unhealthy cervix (AOR = 13.65, Cl = 4.26-43.70, p < 0.001) were significant independent predictors of the occurrence of CECA
among the study participants.

Pattern of cervical epithelial cell abnormality

20
18
16
14
12

10

Proportion of cases

Pattern of cervical epithelial cell abnormality

B ASCUS WLSIL ASC-H M Others

Figure 1. Pattern of cervical epithelial cell abnormality. *Others include HSIL, glandular abnormalities and cervical cancer.

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504 8


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504

Table 2. Association between socio-demographic, sexual, reproductive, behavioural and clinical characteristics and cervical epithelial cell

abnormality. Bold values indicate 95% significant level.

Socio-demographic characteristics Epithelial cell abnormality p value
Yes No
Age (n = 244) n=24(%) n =220 (%)
21-30 1(4.2) 19 (8.6) 0.547
31-40 14 (58.3) 89 (40.5)
41-50 5(20.8) 61(27.7)
51-60 3(12.5) 31(14.1)
>60 1(4.2) 20(9.1)
Education (n = 244) n=24(%) n =220 (%)
None 2(8.3) 4(1.8) 0.276
Primary 0(0.0) 1(0.5)
Secondary 3(12.5) 28(12.7)
Tertiary 19 (79.2) 187 (85.0)
Marital status (n = 244) n =24 (%) n =220 (%)
Single 5(20.8) 15 (6.8) 0.147
Married 17 (70.8) 178 (80.9)
Separated 2(8.3) 10 (4.5)
Divorced 0(0.0) 1(0.5)
Widowed 0(0.0) 16 (7.3)
Ethnicity (n = 244) n =24 (%) n =220 (%)
Hausa 1(4.2) 7(3.2) 0.956
Ibo 12 (50.0) 103 (46.8)
Yoruba 11 (45.8) 106 (48.2)
Others 0(0.0) 4(1.8)
Religion (n = 244) n =24 (%) n =220 (%)
Christianity 23(95.8) 208 (94.5) 1.000
Islam 1(4.2) 12 (5.5)
Sexual and reproductive characteristics Epithelial cell abnormality p value
Yes No
Parity (n = 244) n =24 (%) n =220 (%)
0 1(4.2) 15 (6.8) 0.950
1-3 13(54.2) 111 (50.5)
>3 10 (41.6) 94 (42.7)
Age at coitarche (n = 244) n =24 (%) n =220 (%)
<21 3(12.5) 61(27.7) 0.335
21-25 16 (66.7) 124 (56.4)
26-30 5(20.8) 32(14.5)
>30 0(0.0) 3(1.4)

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504



http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504

Table 2. Association between socio-demographic, sexual, reproductive, behavioural and clinical characteristics and cervical epithelial cell

abnormality. Bold values indicate 95% significant level. (Continued)

Age at first childbirth (n = 227) n=23(%) n =204 (%)
<25 10 (43.5) 34 (16.7) 0.103
26-30 10 (43.5) 136 (66.7)
31-35 2(8.7) 28 (13.7)
>35 1(4.3) 6(2.9)

Number of lifetime sexual partners (n = 244) n =24 (%) n =220 (%)
1 2(8.3) 41 (18.6) 0.049
2-3 12 (50.0) 134 (60.9)
>3 10 (41.7) 45 (20.5)

Partners with other sexual partners (n = 244) n=24(%) n =220 (%)
Yes 21(87.5) 88 (40.0) <0.001
No 3(12.5) 132 (60.0)

History of STI (n = 244) n=24(%) n=220 (%)
Yes 4(16.7) 33(15.0) 1.000
No 20 (83.3) 187 (85.0)

Behavioural and clinical characteristics Epithelial cell abnormality p value

Yes No

Age at marriage (n = 224) n=19 (%) n =205 (%)
<21 0(0.0) 1(0.5) 0.518
21-25 3(5.8) 53(25.9)
26-30 15(78.9) 123 (60.0)
31-35 1(5.3) 24 (11.6)
>35 0(0.0) 4(2.0)

Type of marriage (n = 224) n=19 (%) n =205 (%)
Monogamous 16 (84.2) 178 (86.8) 0.744
Polygamous 3(15.8) 27 (13.2)

Smoking (n = 244) n=24(%) n =220 (%)
Yes 5(20.8) 26(11.8) 0.329
No 19(79.2) 194 (88.2)

Use of OCP (n = 244) n =24 (%) n =220 (%)
Yes 14 (58.3) 81(36.8) 0.040
No 10 (41.7) 139 (63.2)

HIV status (n = 244) n=24(%) n =220 (%)
Positive 4(16.7) 3(1.4) 0.001
Negative 14 (58.3) 140 (63.6)
Not sure 6(25.0) 77 (35.0)
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Table 2. Association between socio-demographic, sexual, reproductive, behavioural and clinical characteristics and cervical epithelial cell
abnormality. Bold values indicate 95% significant level. (Continued)

&re:szxs of vaginal discharge n =24 (%) n =220 (%)
Yes 12 (50.0) 32(14.5) <0.001
No 12 (50.0) 188 (85.5)

(F;re:;zjs of contact bleeding n =24 (%) n =220 (%)
Yes 9(37.5) 8(3.6) <0.001
No 15 (62.5) 212 (96.4)

;ris;:is of unhealthy cervix n =24 (%) n =220 (%)
Yes 6(25.0) 7(3.2) 0.001
No 18 (75.0) 213 (96.8)

Combination of vaginal discharge, contact bleeding n =220 (%)

or unhealthy cervix (n = 244) n=24(%
Yes 18 (75.0) 34 (15.5) <0.001
No 6(25.0) 186 (84.5)

Table 3. Predictors of cervical epithelial abnormality.

Variables Univariate predictors Multivariate predictors
COR Cl p-value AOR 95% Cl p-value
Age (years)
>40 0.58 0.24-1.38 0.212 - - -
<40 1
Education
Secondary and below 1.49 0.52-4.27 0.551 - - -
Tertiary 1
Marital status
Ever married 0.28 0.09-0.85 0.034 - - -
Never married 1
Ethnicity
Yoruba 0.91 0.39-2.12 0.827 - - -
Others 1
Religion
Others 0.75 0.09-6.06 1.000 - - -
Christianity 1
Parity
>3 0.96 0.41-2.25 0.921 - - -
<3 1
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Table 3. Predictors of cervical epithelial abnormality. (Continued)

Age at coitarche (years)

<20 0.50 0.11-2.21 0.397 - - -
220 1

Age at first childbirth (years)
<25 391 1.61-9.52 0.004 5.55 1.63-18.94 0.006
>25 1

More than one lifetime sexual

partners
Yes 2.52 0.57-11.14 0.269 - - -
No 1

Partners with other sexual

partners
Yes 10.50 3.04-36.26 <0.001 19.23 3.36-110.10 0.001
No 1

History of STI
Yes 1.13 0.36-3.53 1.000 - - -
No 1

Age at marriage (years)
<25 0.63 0.21-1.93 0.463 - - -
>25 1

Type of marriage
Polygamous 1.49 0.47-4.71 0.511 - - -
Others 1

Smoking
Yes 1.96 0.68-5.71 0.329 - - -
No 1

Use of OCP
Yes 2.40 1.02-5.66 0.040 - - -
No 1

HIV status
Positive 14.47 3.02-69.22 0.002 25.61 2.60-252.00 0.005
Others 1

Presence of vaginal discharge

alone
Yes 5.88 243-14.22 <0.001 - - -
No 1

Presence of contact bleeding

alone
Yes 15.90 5.36-47.14 <0.001 - - -
No 1
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Table 3. Predictors of cervical epithelial abnormality. (Continued)

Presence of suspicious or
unhealthy cervix alone

Yes 10.14 3.08-33.40 0.001 - - -
No 1

Presence of combination of
vaginal discharge, contact
bleeding or unhealthy cervix

Yes 13.29 2.12-34.46 <0.001 13.65 4.26-43.70 <0.001
No 1
COR, Crude odd ratio; AOR, Adjusted odd ratio; Cl, Confidence interval

Discussion

CECA are a spectrum of early to late cervical intraepithelial lesions that may result in CCa if not detected and treated early. Early identifica-
tion of CECA through regular CS remains a major hallmark of CCa prevention. As a result, under-screened or unscreened women are at high
risk of having undetected CECA and consequently CCa. Our study investigated the prevalence of CECA; the socio-demographic, reproduc-
tive, sexual, behavioural and clinical factors that influenced and predicted its occurrence among unscreened and under-screened women in
Lagos, Nigeria. The prevalence of CECA among the studied population was 9.8% with ASCUS and ASC-H being the most common with a
prevalence rate of 7.4% and 2.0%, respectively. Having a partner who has other sexual partners, being HIV positive, having childbirth before
the age of 26 years and the presence of a combination of either abnormal vaginal discharge, contact bleeding or an unhealthy cervix on clini-
cal examination significantly predicted the occurrence of CECA.

Almost all of the participants (95.5%) had never had CS in their lifetime while the few who had been screened were under-screened. This
finding highlights the huge burden of poor CS practices among women in our region, which has been a great challenge to CCa prevention
in LMIC over the years [16]. Several studies within Lagos [2, 17-19], other parts of Nigeria [20-22] and LMIC [16, 23-25] are consistent
with the low CS rate reported in our study, and in contrast to that reported in developed countries [26, 27]. This is probably due to the lack
of organised screening programmes in many LMIC compared to what is obtained in developed countries resulting in opportunistic screen-
ing of few women [2, 3]. In addition, poor awareness about the benefits of CS, methods of CS, inadequate information on CS, fear of being
diagnosed with CCa, limited access to CS services, poverty and infrequent recommendation of CS by clinicians [2-4, 20] are the possible
reasons for the observed low rate of CS in our environment. Consequently, there is a need to urgently scale up the practice and uptake of CS
in the country and other LMICs to reduce the burden of CCa and possibly eliminate it, in line with WHQ's vision [28]. This may be possible
by encouraging motivators and drivers of CS uptake such as increasing public awareness about CCa and the benefits of CS, making CS more
accessible and affordable or free for women and regular counselling of women who come to the health facility by healthcare practitioners
on the need to undergo CS [2, 20].

The prevalence of CECA among the participants was 9.8%. This shows some similarities and discrepancies with the rates reported in dif-
ferent parts of Nigeria and other LMICs. In Nigeria, the prevalence rate of CECA varies from 5%-11.3% in the northern region [29, 30],
11.2%-16.5% in the eastern region [31, 32] to 13.9%-34.6% in the western region [14, 33]. Similar variation was observed in many LMICs
with reported rates of 0.2%-12% in India [34, 35], 2.5%-5.7% in Saudi Arabia [36], 3.7% in Ghana [37], 3.7% in Oman [38], 3.8% in Jordan
[39], 4.4% in Kuwait [40], 5.1% in Turkey [41], 8.7% in Tanzania [42] and 14.1% in Ethiopia [43]. Several factors have been shown to account
for this variation. These include the rate of STI, HIV/acquired immune deficiency syndrome (AIDS), HPV infections and screening practices
among women. Women with a high rate of these infections have an increased risk of CECA compared to others [35, 43, 44]. Similarly, women
who had never been screened or who screen infrequently are at higher risk of having CECA. However, the prevalence of CECA was relatively
low among the study participants despite their poor screening practice. Similar low prevalence of 0.2% and 3.7% was also reported by Ghosh
et al [34] and Donkoh et al [37] in India and Ghana, respectively. This is probably due to the low prevalence of high-risk conditions such as
HIV/AIDS and STl among the participants which are known to influence the occurrence of PCL.
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ASCUS was the most common CECA, accounting for three-quarters of all the CECA, with a prevalence rate of 7.4%. This is similar to the
rate reported in other studies [38-40, 43]. It is generally considered the most common CECA with prevalence ranging between 1.6% and
9.0% [45]. ASC-H, another form of atypical squamous cell abnormality was the second most common CECA detected in our study. ASCUS
and ASC-H are atypical squamous cells that closely resemble LSIL and HSIL, respectively, but do not strictly meet its diagnostic criteria. They
are usually a reflection of inflammatory, reactive or repair changes, but may also be due to HPV-related precancerous lesions [45]. Some
studies have however reported LSIL [16, 29, 30, 32, 37, 42] and HSIL [31, 35] as the most commonly detected CECA during cytology. This is
contrary to our findings where LSIL and HSIL were the least prevalent. Generally, low-grade epithelial cell abnormalities are more common
than high-grade abnormalities.

Several factors were found to be associated with having CECA in our study and this included marital status, age at first childbirth, having part-
ners who have other sexual partners and use of OCP. Others include HIV status, findings of vaginal discharge, contact bleeding, an unhealthy-
looking cervix or a combination of any of the three features. However, age at first childbirth, having partners who have other sexual partners,
being HIV positive and a combination of any of the symptoms of abnormal vaginal discharge, contact bleeding or unhealthy cervix were the
only independent factors that significantly predicted CECA.

The odds of developing CECA were 26 times higher among HIV-positive women compared to those who are not. Other studies have also
reported a higher prevalence among HIV-positive women compared to their counterparts [35, 43]. This is not surprising as HIV/AIDS has
been a major risk factor for the development of PCL and CCa due to its association with HPV and immunosuppressive state [35, 37, 42, 44].
The level of CD4 count and stage of HIV/AIDS disease has also been shown to influence the development of PCL and CCa [42, 43]. It is
generally recommended that HIV/AIDS women commence CS at an earlier age and undergo a more frequent and longer period of screening.

Sexual activity is a critical factor in the acquisition of HPV which causes PCL and CCa. Age at coitarche [29, 43], having more than one sexual
partner [29, 31, 32, 43, 44] and having partners with other sexual partners [46] have been reported to influence the risk of PCL and CCa.
However, in our study, having partners with multiple sexual partners was the only sexual factor that significantly predicted the risk of CECA,
while similar to findings in other studies [31, 32, 44] age at coitarche and multiple sexual partners did not. This may be due to the relatively
older age at sexual initiation observed among our study participants. Women who had partners with multiple sexual partners were 19 times
more likely to develop CECA compared to women whose partners do not have other sexual partners. This highlights the important role sexual
partners play in modifying the risk of their partners’ developing CECA and possibly CCa. Partners that are either promiscuous or have multiple
sexual partners may aid transmission of hrHPV and STls to their partners and thus increase their risk of developing PCL and CCa.

Age at first childbirth significantly predicted the occurrence of CECA in our study. This is consistent with its association with CCa [47]. The
likelihood of developing CECA was approximately six times higher among women who had their first childbirth below 26 years compared to
those above that age. Conversely, parity was not associated with having CECA in our study. Women with high parity were not at higher risk
of CECA compared to those with lower parity. This is congruent to findings in some studies [32, 38, 44] but contrary to findings in others
[30, 31, 36, 43].

PCL and CECA are usually asymptomatic and detected accidentally during screening; however, some clinical conditions may be associated
with them. We found that women who have a combination of any of the clinical findings of abnormal vaginal discharge, contact bleeding and
unhealthy cervix were at an increased risk of developing CECA compared to women who do not have any symptoms. This is congruent to
findings in other studies where these clinical conditions have been reported among women with abnormal smears or CECA [16, 31, 36, 43].
This underscores the need for health education about the risk posed by the presence of these conditions, especially in unscreened women,
and to ensure that women who have these symptoms undergo regular CS. Our study did not find any significant association between CECA
and socio-demographic factors contrary to other studies where age [14, 30, 32, 42, 44], occupation [32, 43] and marital status [32] were
significantly associated with its occurrence.

The Society of Gynaecology and Obstetrics of Nigeria recommends that women, in general, should start CS at 25 years, while women at high
risk for developing CCa as determined by the physician should commence CS before 25 years [48]. There is a need for policymakers and
physicians to recognise the significant risk of CECA associated with women giving birth before 26 years, having partners who have multiple
sexual partners, being HIV positive and having cervicovaginal symptoms and signs. These high-risk women will benefit from starting CS
before 25 years. Similarly, women with cervicovaginal symptoms and signs of vaginal discharge, contact bleeding or unhealthy cervix should
often be considered for CS as part of their normal clinical evaluation, especially in the absence of a recent CS.
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Strengths and limitations

A major strength of our study is its ability to assess multiple factors including clinical factors that affect the risk of developing CECA among
a predominantly unscreened population of women who are at high risk of developing CCa. The method used for data collection may have
some inherent weaknesses such as recall bias and response bias. It is assumed that the respondents provided truthful and accurate informa-
tion when responding to the questions provided by the interviewers. All the interviewers were trained on the data collection process. The
interviews were conducted in private and comfortable rooms and the questions were asked in a simple and non-biased manner, and time was
given to allow for adequate recall in order to reduce recall or response bias. Another limitation in our study is its relatively small sample size
which is probably responsible for the large confident interval observed in some of its explanatory variables like HIV status during univariate
and multivariate analyses. This implies an imprecise estimate of the effect of the variable on the outcome measured and may not be repre-
sentative of the general population. Overall, the study provided useful insights into the predictive factors for CECA among high-risk women
in Lagos, Nigeria. However, larger population-sized studies are needed to further investigate these findings.

Conclusion
The prevalence of CECA among predominantly unscreened Nigerian women was 9.8%. ASCUS and ASC-H epithelial abnormalities were the
most common CECA. Age at first childbirth below 26 years, having partners who have other sexual partners, being HIV positive and pres-

ence of a combination of vaginal discharge, contact bleeding or unhealthy cervix were independent predictors of CECA. There is a need to
prioritise CS for these women to prevent the risk of PCL and CCa.
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Cervical epithelial cell abnormality; CS, Cervical screening; COR, Crude odd ratio; HIV, Human immune deficiency syndrome; HPV, Human
papillomavirus; hrHPV, High-risk HPV; HSIL, High-grade squamous intraepithelial lesion; LGA, Local Government Area; LMIC, Low and
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SCC, Squamous cell carcinoma; STI, Sexually transmitted infection; TBS, The Bethesda System; WHO, World Health Organization.

Conflicts of interest

The authors declare no conflicts of interest.

Funding

This research received no funding.

Ethical approval
Ethical approval (ADM/DCST/HREC/APP/2870) was obtained from the Human Research and Ethical committee of LUTH before conducting

the study. Informed consent was obtained from all participants before their enrolment in the study. The study was carried out in accordance
with the Declaration of Helsinki (1964).

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504 15


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504

Acknowledgments

The authors thank all those who have one way or the other contributed to the successful execution of the study and writing of the manu-
script.

References

10.

11.
12.
13.

14.

15.

16.

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 71 209-249 https://doi.org/10.3322/caac.21660 PMID: 33538338

. Okunowo AA and Smith-Okonu ST (2020) Cervical cancer screening among urban Women in Lagos, Nigeria: focus on barriers and

motivators for screening Niger J Gen Pract 18 10-16 https:/doi.org/10.4103/NJGP.NJGP_6_19

Hull R, Mbele M, and Makhafola T, et al (2020) Cervical cancer in low and middle-income countries Oncol Lett 20 2058-2074 https://
doi.org/10.3892/01.2020.11754 PMID: 32782524 PMCID: 7400218

Catarino R, Petignat P, and Dongui G, et al (2015) Cervical cancer screening in developing countries at a crossroad: emerging technolo-
gies and policy choices World J Clin Oncol 6(6) 281-290 https:/doi.org/10.5306/wjco.v6.i6.281 PMID: 26677441 PMCID: 4675913

. 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

Vu M, Yu J, and Awolude OA, et al (2018) Cervical cancer worldwide Curr Probl Cancer 42(5) 457-465 https://doi.org/10.1016/j.cur-
rproblcancer.2018.06.003 PMID: 30064936

WHO (2021) Guideline for Screening and Treatment of Cervical Pre-Cancer Lesions for Cervical Cancer Prevention 2nd edn (Geneva: World
Health Organization) [https:/www.who.int/publications/i/item/9789240030824] Date accessed: 01/08/22

Nayar R and Wilbur DC (Eds) (2015) The Bethesda system for reporting cervical cytology Definitions, Criteria, and Explanatory Notes 3rd
edn (New York: Springer)

Alrajjal A, Pansare V, and Choudhury MSR, et al (2021) Squamous intraepithelial lesions (SIL: LSIL, HSIL, ASCUS, ASC-H, LSIL-H) of
uterine cervix and Bethesda System Cytojournal 17(18) 16 https://doi.org/10.25259/Cytojournal_24_2021

Hareza DA, Wilczyniski JR, and Paradowska E (2022) Human papillomaviruses as infectious agents in gynecological cancers. Oncogenic
roperties of viral proteins Int J Mol Sci 23(3) 1818 https://doi.org/10.3390/ijms23031818

About Lagos [https:/www.lagosstate.gov.ng/about-lagos/] Date accessed: 01/08/22Https:/www.lagosstate.gov.ng/about-lagos/

Surulere, Nigeria [https:/www.city-facts.com/surulere] Date accessed: 29/11/22

Charan J and Biswas T (2013) How to calculate sample size for different study designs in medical research? Indian J Psychol Med 35
121-126 https://doi.org/10.4103/0253-7176.116232 PMID: 24049221 PMCID: 3775042

Mosuro OA, Ajayi |, and Odukogbe AA, et al (2015) Prevalence of cervical dysplasia and associated risk factors among women present-
ing at a primary care clinic in Nigeria J Basic Clin Reprod Sci 4(2) 70-79 https://doi.org/10.4103/2278-960X.161053

Pap Stain: introduction, principle, staining procedure, result interpretation, and keynotes [https:/www.universe84a.com/pap-stain-
introduction/] Date accessed: 02/12/22

Shaki O, Chakrabarty BK, and Nagaraja NA (2018) Study on cervical cancer screening in asymptomatic women using papanicolaou
smear in a tertiary care hospital in an urban area of Mumbai, India J Family Med Prim Care 7 652-657 https://doi.org/10.4103/jfmpc.
jfmpc_313_17 PMID: 30234033 PMCID: 6131992

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504 16


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.4103/NJGP.NJGP_6_19
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/10.5306/wjco.v6.i6.281
http://www.ncbi.nlm.nih.gov/pubmed/26677441
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4675913
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/10.1016/j.currproblcancer.2018.06.003
https://doi.org/10.1016/j.currproblcancer.2018.06.003
http://www.ncbi.nlm.nih.gov/pubmed/30064936
https://www.who.int/publications/i/item/9789240030824
https://doi.org/10.25259/Cytojournal_24_2021
https://doi.org/10.3390/ijms23031818
https://www.lagosstate.gov.ng/about-lagos/
Https://www.lagosstate.gov.ng/about-lagos/
https://www.city-facts.com/surulere
https://doi.org/10.4103/0253-7176.116232
http://www.ncbi.nlm.nih.gov/pubmed/24049221
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3775042
https://doi.org/10.4103/2278-960X.161053
https://www.universe84a.com/pap-stain-introduction/
https://www.universe84a.com/pap-stain-introduction/
https://doi.org/10.4103/jfmpc.jfmpc_313_17
https://doi.org/10.4103/jfmpc.jfmpc_313_17
http://www.ncbi.nlm.nih.gov/pubmed/30234033
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6131992

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Oluwole EO, Mohammed AS, and Akinyinka MR, et al (2017) Cervical cancer awareness and screening uptake among rural women in
Lagos, Nigeria J Commut Med Prim Health Care 29(1) 81-88

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 5 105-111 https://doi.org/10.1016/j.jcrpr.2018.02.001

Olubodun T, Odukoya OO, and Balogun MR (2019) Knowledge, attitude and practice of cervical cancer prevention, among women
residing in an urban slum in Lagos, South West, Nigeria Pan Afr Med J 32 130 https://doi.org/10.11604/pamj.2019.32.130.14432
PMID: 31223418 PMCID: 6561126

llevbare OE, Adegoke AA, and Adelowo CM (2020) Drivers of cervical cancer screening uptake in Ibadan, Nigeria Heliyon 6(3) e03505
https:/doi.org/10.1016/j.heliyon.2020.e03505 PMID: 32190755 PMCID: 7068050

Stewart K, Li M, and Xia Z, et al (2020) Modeling spatial access to cervical cancer screening services in Ondo State, Nigeria Int J Health
Geogr 19(1) 28 https://doi.org/10.1186/s12942-020-00222-4 PMID: 32693815 PMCID: 7374833

Abugu LI and Nwagu EN (2021) Awareness, knowledge and screening for cervical cancer among women of a faith-based organization
in Nigeria Pan Afr Med J 39 200 https://doi.org/10.11604/pam].2021.39.200.23761 PMID: 34603581 PMCID: 8464205

Yimer NB, Mohammed MA, and Solomon K, et al (2021) Cervical cancer screening uptake in Sub-Saharan Africa: a systematic review
and meta-analysis Public Health 195 105-111 https://doi.org/10.1016/j.puhe.2021.04.014 PMID: 34082174

Natae SF, Nigatu DT, and Negawo MK, et al (2021) Cervical cancer screening uptake and determinant factors among women in Ambo
town, Western Oromia, Ethiopia: community-based cross-sectional study Cancer Med 10(23) 8651-8661 https:/doi.org/10.1002/
cam4.4369 PMID: 34704666 PMCID: 8633240

Javaeed A, Shoukat S, and Hina S, et al (2019) Knowledge, attitude, and practices related to cervical cancer among adult women in Azad
Kashmir: a hospital-based cross-sectional study Cureus 11(3) e4234 PMID: 31123656 PMCID: 6510573

Wilding S, Wighton S, and Halligan D, et al (2020) What factors are most influential in increasing cervical cancer screening attendance?
An online study of UK-based women Health Psychol Behav Med 8(1) 314-328 https://doi.org/10.1080/21642850.2020.1798239

Fuzzell LN, Perkins RB, and Christy SM, et al (2021) Cervical cancer screening in the United States: challenges and potential solutions
for underscreened groups Prev Med 144 106400 https://doi.org/10.1016/j.ypmed.2020.106400 PMID: 33388330

Das M (2021) WHO launches strategy to accelerate elimination of cervical cancer Lancet Oncol 22(1) 20-21 https://doi.org/10.1016/
51470-2045(20)30729-4

Durowade KA, Osagbemi GK, and Salaudeen AG, et al (2012) Prevalence and risk factors of cervical cancer among women in an urban
community of Kwara State, north central Nigeria J Prev Med Hyg 53 213-219

Nnadi DC, Nwobodo EL, and Ekele BA, et al (2014) Screening for cervical cancer: a review of outcome among infertile women in a ter-
tiary hospital in northwest Nigeria Ann Med Health Sci Res 4(3) 383-387 https:/doi.org/10.4103/2141-9248.133464 PMID: 24971213
PMCID: 4071738

Ajah LO, Ezeonu PO, and Ozonu NC, et al (2015) A five year review of cervical cytology in Abakaliki, Nigeria Am J Cancer Prev 3(2) 23-26

Okoro SO, Ajah LO, and Nkwo PO, et al (2020) Association between obesity and abnormal Papanicolau(Pap) smear cytology results in a
resource-poor Nigerian setting BMC Womens Health 20(1) 119

Akinfolarin AC, Olusegun AK, and Omoladun O, et al (2017) Age and pattern of Pap mear abnormalities: implications for cervical cancer
control in a developing country J Cytol 34(4) 208-211 https:/doi.org/10.4103/JOC.JOC_199_15 PMID: 29118476 PMCID: 5655658

Ghosh S, Pattanshetty SM, and Mallya SD, et al (2021) Cervical cytology and associated factors among tribal women of Karnataka, India
PLoS One 16(3) 0248963 https://doi.org/10.1371/journal.pone.0248963 PMID: 33740008 PMCID: 7978338

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504 17


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504
https://doi.org/10.1016/j.jcrpr.2018.02.001
https://doi.org/10.11604/pamj.2019.32.130.14432
http://www.ncbi.nlm.nih.gov/pubmed/31223418
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6561126
https://doi.org/10.1016/j.heliyon.2020.e03505
http://www.ncbi.nlm.nih.gov/pubmed/32190755
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7068050
https://doi.org/10.1186/s12942-020-00222-4
http://www.ncbi.nlm.nih.gov/pubmed/32693815
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7374833
https://doi.org/10.11604/pamj.2021.39.200.23761
http://www.ncbi.nlm.nih.gov/pubmed/34603581
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8464205
https://doi.org/10.1016/j.puhe.2021.04.014
http://www.ncbi.nlm.nih.gov/pubmed/34082174
https://doi.org/10.1002/cam4.4369
https://doi.org/10.1002/cam4.4369
http://www.ncbi.nlm.nih.gov/pubmed/34704666
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8633240
http://www.ncbi.nlm.nih.gov/pubmed/31123656
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6510573
https://doi.org/10.1080/21642850.2020.1798239
16/S1470-2045(15)00122-9
http://www.ncbi.nlm.nih.gov/pubmed/33388330
https://doi.org/10.1016/S1470-2045(20)30729-4
https://doi.org/10.1016/S1470-2045(20)30729-4
https://doi.org/10.4103/2141-9248.133464
http://www.ncbi.nlm.nih.gov/pubmed/24971213
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4071738
https://doi.org/10.4103/JOC.JOC_199_15
http://www.ncbi.nlm.nih.gov/pubmed/29118476
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5655658
https://doi.org/10.1371/journal.pone.0248963
http://www.ncbi.nlm.nih.gov/pubmed/33740008
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7978338

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Gupta K, Philipose CS, and Rai S, et al (2019) A study of pap smears in HIV-positive and HIV-negative women from a tertiary care center
in South India Acta Cytol 63(1) 50-55 https:/doi.org/10.1159/000496211 PMID: 30721904

Al-Kadri HM, Kamal M, and Bamuhair SS, et al (2015) Prevalence and characteristics of abnormal papanicolaou smear in Central Saudi
Arabia Saudi Med J 36(1) 117-122 https://doi.org/10.15537/smj.2015.1.9141 PMID: 25630016 PMCID: 4362183

Donkoh ET, Agyemang-Yeboah F, and Asmah RH, et al (2019) Prevalence of cervical cancer and pre-cancerous lesions among unscreened
Women in Kumasi, Ghana Medlicine (Baltimore) 98(13) €14600 https://doi.org/10.1097/MD.0000000000014600 PMID: 30921178
PMCID: 6456016

Al Sekri E, Al Musalhi A, and Al Abri K, et al (2021) Prevalence of cytological abnormalities in papanicolaou smears and risk factors for
cervical cancer among women in Muscat, Oman Sultan Qaboos Univ Med J 21(4) 598-603 https://doi.org/10.18295/squmj.4.2021.041

Maraqa B, Lataifeh I, and Otay L, et al (2017) Prevalence of abnormal pap smears: a descriptive study from a cancer center in a low-
prevalence community Asian Pac J Cancer Prev 18(11) 3117-3121 PMID: 29172288 PMCID: 5773800

Kapila K, Sharma PN, and George SS, et al (2015) Trends in epithelial cell abnormalities observed on cervical smears over a 21-year
period in a tertiary care hospital in Kuwait Sultan Qaboos Univ Med J 15(1) e112-115 PMID: 25685369 PMCID: 4318590

Turkmen iC, Usubitiin A, and Cakir A, et al (2017) What does the data of 354,725 patients from Turkey tell us about cervical smear epi-
thelial cell abnormalities? - the epithelial cell abnormality rate is increasing - quality control studies and corrective activity are musts
Turk Patoloji Derg 33(2) 134-143 [English]

Liu E, McCree R, and Mtisi E, et al (2016) Prevalence and risk factors of cervical squamous intraepithelial lesions among HIV-infected
women in Dar es Salaam, Tanzania Int J STD AIDS 27(3) 219-125 https:/doi.org/10.1177/0956462415584466

Getinet M, Gelaw B, and Sisay A, et al (2015) Prevalence and predictors of pap smear cervical epithelial cell abnormality among HIV-
positive and negative women attending gynecological examination in cervical cancer screening center at Debre Markos referral hos-
pital, East Gojjam, Northwest Ethiopia BMC Clin Pathol 15 16 https://doi.org/10.1186/s12907-015-0016-2 PMID: 26401120 PMCID:
4579834

Getinet M, Taye M, and Ayinalem A, et al (2021) Precancerous lesions of the cervix and associated factors among women of East Goj-
jam, Northwest Ethiopia, 2020 Cancer Manag Res 13 9401-9410 https:/doi.org/10.2147/CMAR.S338177

Oliveira GG, Oliveira JMDSC, and Eleutério RMN, (2018) Jr. Atypical squamous cells: cytopathological findings and correlation with
HPV genotype and histopathology Acta Cytol 62(5-6) 386-392 https://doi.org/10.1159/000489386

Kashyap N, Krishnan N, and Kaur S, et al (2019) Risk factors of cervical cancer: a case-control study Asia Pac J Oncol Nurs 6(3) 308-314
https://doi.org/10.4103/apjon.apjon_73_18 PMID: 31259228 PMCID: 6518992

Pasdar Z, Scott NW, and Iversen L, et al (2021) Reproductive pattern of parous women and the risk of cancer in later life Cancers (Basel)
13(15) 3731 https:/doi.org/10.3390/cancers13153731 PMID: 34359630 PMCID: 8345127

Akinola Ol, Aimakhu CO, and Ezechi OC, et al (2018) Society of obstetrics and gynecology of Nigeria-clinical practice guidelines: guide-
lines for the prevention of cervical cancer Trop J Obstet Gynaecol 35 371-376 https://doi.org/10.4103/TJOG.TJOG_88_18

ecancer 2023, 17:1504; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2023.1504 18


http://www.ecancer.org
https://doi.org/10.3332/ecancer.2023.1504
https://doi.org/10.1159/000496211
http://www.ncbi.nlm.nih.gov/pubmed/30721904
https://doi.org/10.15537/smj.2015.1.9141
http://www.ncbi.nlm.nih.gov/pubmed/25630016
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4362183
https://doi.org/10.1097/MD.0000000000014600
http://www.ncbi.nlm.nih.gov/pubmed/30921178
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6456016
https://doi.org/10.18295/squmj.4.2021.041
http://www.ncbi.nlm.nih.gov/pubmed/29172288
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5773800
http://www.ncbi.nlm.nih.gov/pubmed/25685369
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4318590
https://doi.org/10.1177/0956462415584466
https://doi.org/10.1186/s12907-015-0016-2
http://www.ncbi.nlm.nih.gov/pubmed/26401120
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4579834
https://doi.org/10.2147/CMAR.S338177
https://doi.org/10.1159/000489386
https://doi.org/10.4103/apjon.apjon_73_18
http://www.ncbi.nlm.nih.gov/pubmed/31259228
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6518992
https://doi.org/10.3390/cancers13153731
http://www.ncbi.nlm.nih.gov/pubmed/34359630
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8345127
https://doi.org/10.4103/TJOG.TJOG_88_18



