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Prevalence of Cytological Abnormalities in
Papanicolaou Smears and Risk Factors for Cervical
Cancer Among Women in Muscat, Oman
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ABSTRACT: Objectives: This study aimed to estimate the prevalence of cytological abnormalities in Papanicolaou
(Pap) smears and related risk factors among Omani women. Methods: A cross-sectional study was conducted from
March to September 2019 at the gynaecology and family medicine clinics of Khoula Hospital and Sultan Qaboos
University Hospital in Muscat. All asymptomatic Omani women aged between 21 and 65 years were included. Data
regarding the participants’ sociodemographic characteristics and known risk factors were collected using a self-
reported sheet. Pap smears were performed and the results were reported by a cytotechnologist and histopathologist.
Results: A total of 442 women participated in the study (response rate: 100%). The mean age was 39.0 + 9.7 years old.
The prevalence of cervical cytological abnormalities was 3.7%. There was a significant association between human
papillomavirus (HPV) infection and cervical cell abnormalities ( P = 0.017); however, there was no link with hormonal
contraception use, pregnancy before the age of 17 years or parity (P >0.050 each). Conclusion: The prevalence of
cervical cell abnormalities in Oman was similar to that observed in Arab countries and relatively low in comparison to
findings from Western countries. A screening program should be implemented at the primary care level. The findings
of this study also highlighted the need for a future vaccination program against HPV infections.
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ADVANCES IN KNOWLEDGE

- The prevalence of cervical cell abnormalities in Oman was similar to that observed in Arab countries and relatively low in comparison
to findings from Western countries.

- There is a significant association between cervical cell abnormalities and human papillomavirus (HPV) infection.

APPLICATIONS TO PATIENT CARE

- The findings related to the prevalence of cervical cell abnormalities suggested that women should visit their gynaecology/family medicine
clinic for cervical cancer screening using a Pap smear.

- Women with a history of HPV infection need to be screened for the early detection of cervical cell abnormalities.

FTER CARDIOVASCULAR EVENTS, CANCER IS duration of oral contraceptive use.”” In particular,

the leading cause of mortality worldwide human papillomavirus (HPV) infection plays a major

due to increasing population growth and
life expectancy."” In 2018, cervical cancer was one of
seven cancers that together represented half of the
annual global incidence and mortality burden of all
cancers; moreover, this type of cancer ranked fourth in
both incidence and mortality among female cancers,
with 570,000 cases and 311,000 deaths.! Worldwide,
the distribution of cervical cancer cases varies
according to region, with the highest rate reported in
sub-Saharan Africa and Southeast Asia; in contrast,
incidence rates are 7—10 times lower in Western Asia.?
In Oman, cervical cancer is the third most frequent
cancer among women, with an average of 77 new
diagnoses and 41 deaths reported every year.*
Various risk factors have been established in
relation to cervical cancer, including smoking, age

at first intercourse, number of sexual partners and

causative role.® Cervical cancer is slow-progressing,
and it can take up to 10 years or more for the
precancerous cells to become malignant; however,
affected cases can be detected sufficiently early, thus
improving outcomes.” The most common screening
method for cervical cancer is Papanicolaou (Pap)
smear cytology, which is the cornerstone for cervical
cancer screening guidelines.’® However, while these
risk factors have been studied extensively in Western
populations, inconsistent results have been reported
from countries in the Arabian Gulf region, including
different patterns and prevalence rates of cervical
cytological abnormalities and other cervical cancer
risk factors. =13

Significant declines in cervical cancer cases have
been reported following the introduction of cervical
cancer screening and HPV vaccine programmes; in
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the UK, the incidence rate decreased by 24%, while
cervical cancer fell from the top 10 to 14th place
in terms of cancer-related deaths in the USA.*-°
Unfortunately, up to 85% of global deaths due to
cervical cancer occur in developing countries, which
can be attributed to the lack of structured screening
and HPV vaccine programmes as well as inadequate
awareness and knowledge regarding cervical cancer
and the importance of routine screening among
members of the public.””'® Hence, this study aimed
to estimate the prevalence of cervical cytological
abnormalities and explore cervical cancer risk factors
in an asymptomatic Omani population.

Methods

This cross-sectional study was conducted between
March and September 2019 at the Khoula Hospital and
Sultan Qaboos University Hospital in Muscat, Oman.

All asymptomatic Omani women aged between 21
and 65 years old who attended the gynaecology or
family medicine clinics of these hospitals during
the study period were included. However, women
who were symptomatic (i.e. presenting with vaginal
discharge, lower abdominal pain, postcoital bleeding
or intermenstrual bleeding) and those diagnosed with
cervical or uterine cancer were excluded. Based on a
prevalence rate of 2.6% at a 95% significance level and
taking into consideration a two-sided alpha value of
5% and a 2% margin of error, the necessary sample size
was calculated to be 442 participants.

Trained staff in each hospital distributed the
data collection sheet after obtaining consent from
participants. All participants filled out an information
sheet for the assessment of their sociodemographic
characteristics and risk factors, including their age,
marital status, number of sexual partners, number
of children, history and duration of hormonal
contraceptive use, whether they had been pregnant
before the age of 17 years, history of HPV vaccination
or infection, smoking history and family history
of cervical cancer. For illiterate participants, the
investigators transcribed verbal responses to each of
the questions on the information sheet.

Subsequently, the women underwent a routine
Pap smear performed by a physician. Cellular material
was collected using one of two methods. The first
method involved placing the long edge of an Ayre
spatula on the cervix near the squamocolumnar
junction and rotating it 360°; the cellular material
was then gently smeared on a clean glass slide and
immediately fixed with 95% ethyl alcohol (conventional
method). The other method involved brushing the

cervix with a cervical cytology brush before placing
the tool in a BD SurePath™ liquid-based Pap test
(Becton, Dickinson & Co., Franklin Lakes, NJ, USA).
The cytology of the cervical samples was analysed by
a cytotechnologist according to the 2014 Bethesda
classifications, with all abnormal results being
reviewed by a histopathologist.” The results of the
Pap smear were then recorded in the patient’s medical
records and subsequently accessed by the investigators
via the electronic hospital information systems.

Data were analysed using the Statistical Package
for the Social Science (SPSS), Version 20 (IBM Corp.,
Armonk, NY, USA). Continuous variables were
presented as means with standard deviation, while
categorical variables were reported as frequencies
and percentages. The prevalence of cytological
abnormalities in Pap smears was presented as a
percentage.
abnormalities and risk factors of cervical cancer were

Associations between cervical cell
assessed using a Chi-squared test. For cells with low
frequencies, Fisher’s exact tests were used. The level of
statistical significance was set at P <0.050.

This study was approved by the Research and
Ethical Review and Approval Committee of the
Ministry of Health as well as the Medical Research
Ethics Committee of the College of Medicine & Health
Sciences, Sultan Qaboos University. All participants
signed a written consent form after being informed
that involvement in this study would not aftect their
treatment. The confidentiality of the information
collected was maintained at all times; moreover, the
participants were aware of their right to withdraw
from the study at any point.

Results

A total of 442 women participated in this study
(response rate: 100%), with an equal number of
participants from Khoula Hospital and Sultan Qaboos
University Hospital. The mean age of the women was
39.0 £ 9.7 years, with 43.9% (n = 194) aged between 36
and 50 years, 42.3% (n = 187) aged between 21 and 35
years and 13.8% (n = 61) aged between 51 and 65 years.
The vast majority (95.7%; n = 423) of the participants
were married. In terms of parity, 50.5% (n = 223) had
three or more children, 26.5% (n = 117) had less than
three children and 23.1% (n = 102) were nulliparous.
Only 25 women (5.7%) reported having been pregnant
before the age of 17 years. Overall, 86.4% had never
used hormonal contraceptives; among those who had,
35% (n = 21) reported the duration of their use to be
under a year. None of the women was a smoker or had
previously received the HPV vaccine. A positive family
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Table 1: Sociodemographic characteristics and cervical
cancer risk factors among Omani women who underwent
Papanicolaou smear testing (N = 442)

Characteristic/Risk Factor n (%)

Age in years

21-35 187 (42.3)
36-50 194 (43.9)
51-65 61 (13.8)
Marital status

Married 423 (95.7)
Divorced 12 (2.7)
Widowed 7 (1.6)
Pregnancy before 17 years of age

Yes 25 (5.7)
No 417 (94.3)
Hormonal contraception use

Yes 60 (13.6)
No 382 (86.4)

Duration of hormonal contraception in months*

<12 21 (35)
13-24 18 (30)
25-60 20 (33.3)
>61 1(1.7)

Number of children

0 102 (23.1)
=3 117 (26.5)
>3 223 (50.5)

Smoking status
Yes 0(0)
No 442 (100)

History of HPV infection

Yes 6 (1.4)
No 436 (98.6)
Vaccinated against HPV

Yes 0(0)
No 442 (100)

Family history of cervical cancer
Yes 2 (0.5)

No 440 (99.6)

HPV = Human papillomavirus.

“Percentages for this variable have been calculated out of the total number
of women who reported having ever used hormonal contraception.
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Table 2: Frequency of cervical epithelial cell abnormalities
among Omani women who underwent Papanicolaou smear
testing (N = 442)

Type of Abnormality n (%)
ASCUS 8 (1.8)
LSIL 6(1.4)
scC 2(0.5)
None 426 (96.4)

ASCUS = Atypical squamous cells of undetermined significance; LSIL = Low-
grade squamous intraepithelial lesion; SCC = Squamous cell carcinoma.

Table 3: Relationship between cervical cancer risk factors
and cervical epithelial cell abnormalities among Omani
women who underwent Papanicolaou smear testing
(N = 442)

Risk Factor Cervical Epithelial Cell P value
Abnormalities n (%)
Yes(n=16) No (n=426)
Age group in years*
21-35 9 (4.8) 178 (95.2)
36-50 6(3.1) 188(96.9) 0.449
51-65 1(1.6) 60(98.4)
History of HPV infection
Yes 2 (12.5) 4.(0.9)
0.017
No 14 (87.5) 422 (99.1)
Pregnancy before 17 years of age
Yes 0(0) 25 (5.9)
1.000
No 16 (100) 401 (94.1)
Hormonal contraception use
Yes 1(6.3) 60 (14.1)
0.700
No 15 (93.8) 366 (85.9)
Parity status
Primiparous/ 2 (12.5) 100 (23.5)
multiparous 0.380
Nulliparous 14 (87.5) 326 (76.5)
Family history of cervical cancer
Yes 0 (0) 2(0.5)
1.000
No 16 (100) 424 (99.5)

HPV = Human papillomavirus.
“The percentages were calculated out of the total of each age group.

history of cervical cancer was reported by two women
(0.5%) and six women were positive for previous HPV
infections (1.4%) [Table 1].

Based on the Pap smear results, the overall
prevalence rate of cervical cytological abnormalities
during the study period was 3.7%. The most frequent
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epithelial cell abnormalities were atypical squamous
cells of undetermined significance (ASCUS; 1.8%),
followed by low-grade squamous intraepithelial
lesions (LSILs; 1.4%) and squamous cell carcinoma
(SCC; 0.5%) [Table 2]. The frequency of abnormal
cervical cytology was significantly higher in women
with previous HPV infections (P = 0.017). However,
no significant association was observed between
abnormal Pap smear results and other risk factors for
cervical cancer, including age, hormonal contraceptive
use, pregnancy before the age of 17 years, a family
history of cervical cancer or parity [Table 3].

Discussion

This study aimed to detect the prevalence and
characteristics of cervical epithelial cell abnormalities
among Omani women who underwent Pap smear
testing. According to the 2014 Bethesda system, the
overall prevalence of cervical cytological abnormalities
was 3.7%." This rate was similar to those reported in
neighbouring Gulf countries, including Kuwait (4.4%),
Saudi Arabia (4.3%) and the United Arab Emirates
(UAE; 3.6%).'"1>% Comparable rates have also been
reported in Jordan (3.8%), Turkey (2.8%) and Iran
(4.0%).2'- These consistently low rates align with
research that indicates that the lowest incidence of
cervical cancer globally is observed in Western Asia.**
This is likely due to the highly conservative culture in
this region, with most countries being predominantly
Islamic, thereby limiting the prevalence of sexual
behaviours that add to the potential risk.

In the current study, no cases of high-grade
squamous intraepithelial lesions were noted. Previous
research has confirmed that ASCUS is the most
common type of epithelial cell abnormality observed
in Kuwait (2.37%), the UAE (2.5%) and Saudi Arabia
(2.9%).11220 However, the prevalence of ASCUS was
much lower among Omani women in the present
study (1.8%). On the other hand, the rates of both
LSILs (1.4%) and SCC (0.5%) were higher compared
to studies from Kuwait (0.9% and 0.09%, respectively)
and Southwestern Saudi Arabia (1.3% and 0.3%,
respectively).!*

Persistent HPV infection increases the risk of
progression from precancerous cervical lesions to
invasive cancer.® In the present study, a history of
HPV infection was significantly associated with the
risk of intraepithelial abnormalities (P = 0.017). In
developed countries, the implementation of HPV
vaccine programmes and cervical cytology screening
has reduced cervical cancer-related mortality by
50-75% over the past 50 years.” The World Health

Organization recommends that women undergo
cervical cancer screening at least once before the age
of 45 years.” Indeed, research has shown that most
epithelial cell abnormalities are diagnosed in women
aged 45 years or older® In the present study, the
mean age of the women undergoing Pap smears was
39 years, thus indicating that this population was a
suitable target for cervical cancer screening.

However, apart from a history of HPV infection,
no association was observed between intraepithelial
abnormalities and the prevalence of other established
risk factors for cervical cancer; this finding
suggested that Omani women may display different
characteristics compared with other populations. For
example, none of the participants was a smoker; in the
Gulf Cooperation Council region, smoking is linked
to many types of cancer, including cervical cancer.”
Moreover, oral contraceptive use is associated with
an increased risk of developing cervical intraepithelial
abnormalities.® In contrast, no significant relationship
with this variable was observed in the current study.
In addition, there were no significant differences for
other variables that have been traditionally linked to
cervical cancer, such as a family history of the disease,
pregnancy before the age of 17 years or parity.

This research has some limitations, particularly
with regard to its nature. The participants were
recruited from two tertiary hospitals in Muscat, thereby
limiting the generalisability of the results on a national
level. However, as these hospitals are visited by women
from all over the country and the characteristics of the
cohort reflected those of the general population, these
concerns are negligible. In addition, collection of the
cervical cell samples for cytology was done using two
disparate methods (i.e. conventional and liquid-based
techniques); nevertheless, there was no significant
difference in sampling efficacy or analysis between
the two methods. Future research is recommended
to investigate the suitability and cost-effectiveness of
different screening methods for preventable causes
of cervical cancer, such as the identification and
genotyping of HPV infections. Such screening may
highlight the need for a national HPV vaccination
programme to reduce the incidence and mortality
burden of cervical cancer in Oman.

Conclusion

This study aimed to assess the prevalence of cytological
abnormalities in Pap smears and the risk factors for
cervical cancer among a cohort of Omani women.
Although the overall prevalence of cervical epithelial
cell abnormalities was low, there was a significant
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association with a history of HPV infection but not
with other commonly established cervical cancer risk
factors. Thus, there is a need for additional research to
evaluate the cost-effectiveness of preventive strategies
and encourage the early detection of precancerous
cervical cells. In particular, national HPV screening
and vaccination programmes, which have been
successfully implemented in many other countries,
may represent a suitable avenue for reducing the
burden of cervical cancer in Oman.
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