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ABSTRACT
Introduction and aim. Infertility is described as the failure to conceive after one year of unprotected sexual intercourse. One 
of the causes of female infertility is cervical abnormalities that may be due to bacterial, parasitological, and hormonal imbal-
ances. The purpose of this study was to determine the prevalence and Pattern of Abnormalities of cervical smear examination 
in women attending fertility clinic at the University of Osun Teaching Hospital, Osun State, Nigeria.
Material and methods. This study was conducted in the fertility clinic of University of Osun Teaching Hospital, Osun State. The 
study population consisted of 50 infertile (case group) and 50 fertile participants (control group) who are attending the gyne-
cology clinic of the University of Osun Teaching Hospital, Osogbo. A questionnaire was used to obtain sociodemographic infor-
mation and other relevant data. Cervical samples were collected using Ayre’s spatula, two smears were made from each subject 
and stained with Papanicolaou, hematoxylin, and eosin staining techniques. The results were analyzed using a frequency table. 
Results. Cervical smears revealed atypical squamous cells of undetermined significance in 15 cases (30%), while only 3 (6%) 
were observed among controls. Cervical cervicitis 19 (38%), Candida spp. (10%), Trichomonas vaginalis (16%), Gardnerella vag-
inalis (8%), inflammatory cell infiltrate (72%) and increased nucleo-cytoplasmic ratio (26%) were observed between cases and 
were significantly higher compared with the controls. 
Conclusion. Abnormal pap smears in this study was significantly more often found in the case group when compared with 
the controls.
Keywords. infertility, estrogen, Pap smears, progesterone 

Introduction
Papanicolaou smear is a useful screening tool to iden-
tify cellular alterations and anomalies in the cervix that 
can lead to cervical cancer and infertility.1 Numerous 
factors, including hormonal fluctuations, prolonged use 
of birth control pills (five years or more) and infection 
with the Human papillomavirus (HPV), can cause ab-
normal changes in the cervix.2 After the birth of three or 
more children, the Pap test is recommended every three 

years for all women between the ages of 21 and 65 years, 
while the HPV test is performed every five years.3 Pre-
invasive cervical lesions range in prevalence from 6 to 
12%, according to studies conducted in Nigeria.4 How-
ever, women who tested positive for HIV had a prev-
alence of 12%, and it is well recognized that they have 
a higher chance of acquiring cervical cancer.5 The cur-
rent recommended screening methods in Nigeria in-
clude liquid-based cytology (LBC), visual inspection 
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with acetic acid (VIA), conventional (Pap-smear) tests 
and HPV testing for high-risk HPV types.6 Sub-Saharan 
Africa has a pervasive infertility problem, according to 
a recent issue of Nature.7

In our society, infertility is stigmatized, and as a re-
sult, marital (or domestic) discord and eventual divorce 
are common. According to the World Health Organi-
zation.8 It is a social public health issue. In Nigeria, the 
prevalence of primary infertility is 5% and secondary 
infertility is 8%.8 Numerous factors including genetics, 
work-related stress, the environment and infectious dis-
eases.9 Ovulation problems, endometriosis, fallopian 
tube damage or obstructions, primary ovarian failure 
(early menopause), pelvic adhesions, uterine or cervical 
abnormalities, and endometriosis are some of the causes 
of infertility in women.9

The cervix is part of the female reproductive system 
that connects the vagina to the uterus. It has a significant 
impact on fertility, menstruation, pregnancy, and labor. 
Infertility in humans is the inability to conceive after one 
year of unprotected and regular intercourse between a 
man and a woman.10 Infertility has a variety of causes, 
some of which are treatable with medications.11 Around 
5% of heterosexual couples worldwide were thought to 
be experiencing unresolved infertility issues in 1997. 
However, a significant number of couples between 12% 
and 28% experience infertility for at least a year.12 It was 
in 1974 when a scientist named Zur Hausen established 
the link between HPV and cervical anomalies. Cervi-
cal cancer has been explicitly linked to the HPV virus 
through ongoing studies throughout subsequent years.13 
As a result, the primary risk factor for cervical cancer is 
high-risk HPV infection. The virus spreads through sex-
ual activity. Studies have identified about 40 strains clas-
sified as high-risk. It has been shown that having several 
sexual partners and making early sexual debuts enhance 
the risk of HPV infection.8 Compared to women who 
have only had one partner, those who have had three or 
more sexual partners during their lives are almost 94% 
more likely to have HPV.14

Up to 186 million people worldwide are believed 
to be affected by infertility. Although male infertili-
ty accounts for almost 50% of all cases of childlessness 
globally, infertility nonetheless places a social cost on 
women. Unfortunately, infertility rates tend to be high-
er in areas of the world with limited access to assisted 
reproductive technologies (ARTs).8 In addition to not 
being able to conceive, the primary symptom of infertil-
ity is irregular or nonexistent menstruation, caused by 
hormonal dysregulation or deficiency in the prolifera-
tive follicular phase of the pre-ovulatory cycle and the 
secretory luteal phase of the postovulatory cycle.15 Ad-
ditionally, the sex hormones progesterone and estrogen 
ensure that proper anatomical and physiological condi-
tions for ovulation and fertilization occur. After a year 

of unprotected sex, infertility can be indicated by unsuc-
cessful attempts to conceive, requiring testing possibil-
ities for both men and women. The most popular tests 
for female infertility are the Papanicolaou cervical test, 
luteinizing hormone (LH), and follicle stimulating hor-
mone (FSH).16

Aim
The aim of this study was to determine the prevalence 
and Pattern of Abnormalities of cervical smear exam-
inations in women attending the fertility clinic at the 
University of Osun Teaching Hospital, Osun State, Nige-
ria. The objective of the study was to examine and com-
pare the pattern of cervical smears in women presented 
with infertility with those with fertility.

Material and method
Study area
This study was conducted in Osun state, specifically 
in the fertility clinic of the University of Osun Teach-
ing Hospital in Osogbo, Osun State. Osun state is 
a  state  in  southwestern  Nigeria; bordered to the east 
by Ekiti and Ondo state for 84 km and for 78 km respec-
tively, to the north by Kwara State for 73 km, to the south 
by Ogun State for 84 km, and to the west by Oyo State, 
mostly across the River Osun. Osun state is named af-
ter the River Osun – a vital river that flows through the 
state. Of the 36 states of Nigeria, Osun is the ninth small-
est in area and 25th most populous state with an estimat-
ed population of approximately 4.7 million as of 2016.17 
Osun State is primarily inhabited by the Yoruba people, 
mainly of the Ibolo, Ifẹ, Igbomina, Ijesha, and Oyo. Eco-
nomically, Osun state is largely based around agricul-
ture, mainly in cocoa, cassava, millet, maize, potato and 
yam crops.18 Other key industries are services, especially 
in urban areas, along with artisanal mining and livestock 
herding. Osun state is additionally noted for having the 
second highest literacy rate in Nigeria.19 Yoruba and 
English are the official languages. People of Osun State 
practice Christianity, Islam, and the traditional faith. 
Currently, Osun State has almost 30,000 estimated peo-
ple living with HIV, 13,500 of which are yet to be identi-
fied and placed on treatment. Hepatitis E virus infection 
is prevalent among some vulnerable groups, such as im-
munosuppressed individuals, pregnant women, and 
HBV coinfected individuals in Osun state.20

Uniosun Teaching Hospital  (formerly known as 
Lautech Teaching Hospital) is a state owned medical 
teaching hospital located in Osogbo, Osun State, Nige-
ria, to provide tertiary health care and support under-
graduate medical students from Osun State University, 
Osogbo; Adeleke University, Ede, and Fountain Univer-
sity, Osogbo, Osun State. Services offered at Uniosun 
Teaching Hospital include; clinical services,, medical 
laboratory services and subclinical services, it is a 400 
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bed hospital situated in the Idi-Seke area of station road, 
Osogbo. The fertility clinic is available every Tuesday. 

Study population
The study population was made up of infertile wom-
en (case group) who visited the Fertility Unit of Uni-
versity of Osun Teaching Hospital’s fertility center 
and fertile women (controls) who are staff of Uniosun 
Teaching Hospital, Osogbo, and those who have their 
private businesses within the premises of the Universi-
ty of Osun Teaching Hospital, Osogbo, Osun State. The 
fertile participants recruited for this study served as the 
control because the study design is a case control. 

Study duration
This study was carried out for a period of 6 months, be-
tween January 3, 2023 to June 30, 2023.

Inclusion criteria
This study comprised participants who met the follow-
ing requirements:
1.	 Participants diagnosed with primary infertility at-

tended the fertility clinic at Uniosun Teaching Hos-
pital.

2.	 Participants diagnosed with secondary infertility 
attended the fertility clinic at Uniosun Teaching 
Hospital.

3.	 Participants who had conceived and delivered 2 or 
more children and had never had a delay were used 
as controls.

4.	 Participants who are 20 years old and above
5.	 Participants who are not on any contraceptive drug
6.	 Participants in the case group must have had reg-

ular and unprotected sex with their spouse (male) 
for at least 1 year.

Exclusion criteria
The following criteria led to the exclusion of research 
participants:
1.	 Participants who did not participate. 
2.	 Participants that were menstruating
3.	 Participants who just had a colposcopy
4.	 Participants who recently douched
5.	 Participants that are under 20 years of age
6.	 Participants in the test group who are on contra-

ceptives

Method of sampling
A convenient sampling method was used.

Ethical approval
The protocol for this study was sought and approved by 
the Ethics and research committee of UNIOSUN Teach-
ing Hospital, Osun State, with the approval number 
UTH/EC/2023/03/746 dated 2 March 2023.

The confidentiality and privacy of the participants 
was strictly respected during and after the period of data 
collection and collection. Serial numbers were used in-
stead of the names of the participants to ensure confi-
dentiality.  Participants received written inform consent 
written in English. Participants were allowed to read 
their informed consent and appended their signatures 
before samples were collected from them.

Sample size determination
P – prevalence of abnormal Pap smear from a study 
done in Zaria, Nigeria (6%)
The sample size for this research work will be deter-
mined using:

n – required sample size
Z confidence level at 95% (standard value 1.96)
P – prevalence of abnormal Pap smear from a study 
done in Zaria, Nigeria (6%)
d – accepted error

n=87 (minimum sample size)
A total of 100 participants that consisted of 50 cases and 
50 controls.
This is a case-control study, the cervical smears obtained 
from controls were compared with cases.

Collection of samples
Every participant (case and control) recruited for this 
study was individually called into a consulting room for 
confidentiality purposes. Each participant was educated 
about the study and those who gave their verbal consent 
received a questionnaire and informed consent in En-
glish language to fill in privately inside the consulting 
room. Each question in the questionnaire was explicit-
ly explained to the participants. The acronyms were also 
fully interpreted and explained to them. Participants 
were properly guided on how to fill in the questionnaire. 
The completed questionnaire and the informed consent 
forms were collected from the participants and kept pri-
vate by the researchers. Proper care was taken to ensure 
names or other related personal data that could be used 
in tracing the completed questionnaire, and the cervi-
cal smears collected from participants were completely 
avoided.  After this, the participants were prepared for 
sample collection and for those who were eligible (that 
is, not menstruating or not having douched for 3 days), 
cervical smears were collected from them. Participants 
were asked to sit in a lithotomy position, a disposable 
single use plastic spatula was used to dilate the cervix 
to collect sample from the participants. The Ayre spat-
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ula was inserted into the cervix at the squamo-colum-
nal junction, until only the bottom fibers was exposed. 
It was slowly rotated at 360° in one direction. The sam-
ple and collected was transferred immediately onto two 
different slides where smears were made and fixed im-
mediately.

Laboratory procedure
Participants (infertile) for this study were recruited 
from individuals who visited the fertility unit of the 
Uniosun Teaching Hospital, Osogbo. Participants were 
privately called into a consulting room for verbal edu-
cation and explanation of what the study entails. Verbal 
consent was obtained prior to the questionnaire and in-
form consent forms were privately given to each of the 
participants in the consulting room. 

The sample collection was carried out by the medi-
cal personnel team (Medical Doctors, Nurses and Med-
ical Laboratory Scientists) at the fertility center of the 
University of Osun Teaching Hospital and laboratory 
analyzes were exclusively done by the Cytoscientists at 
the Cytopathology Laboratory of the University of Osun 
Teaching Hospital, Osun State. The collected samples 
were smeared onto clean slides and immediately fixed 
with 95% alcohol. A portion of the smears were stained 
with the Papanicolaou staining technique, while the sec-
ond portion of the smears were stained with hematox-
ylin and eosin staining techniques. The stained smears 
were viewed, analyzed, and captured on a Brunel light 
microscope, 20 mega pixels (Brunel SP35 Digital Trin-
ocular). 

Papanicolaou staining technique
Slides were fixed in 95% alcohol for 30 minutes and 
rinsed with tap water. The smears were flooded with 
Harris Hematoxylin solution for 4 minutes before be-
ing briefly differentiated in 1% acid alcohol, then rinsed 
in running tap water for 10 seconds. The smears were 
briefly dipped in 70% alcohol briefly, then 95% alcohol 
for 10 seconds. The smears were flooded with Orange 
G 6 for 1 minute, then briefly dipped in 95% alcohol 
briefly. Smears were stained with Eosin Azure 50 for 2 
minutes. Thereafter, briefly dipped into two changes of 
95% alcohol. The smears were dipped in absolute alco-
hol (100%) for 1 minute, cleared in Xylene, covered with 
a slip and examined microscopically.22 The stained cer-
vical smears were viewed and captured on a Brunel light 
microscope, 20 mega pixels (Brunel SP35 Trinocular).

Hematoxylin and eosin staining technique (H&E)
Cervical smears were fixed in 95% alcohol for 30 min-
utes before adding water. Hydrated smears were stained 
in Harris hematoxylin for 4 minutes, rinsed in tap wa-
ter and briefly differentiated in 0.5% acid alcohol. The 
smears were rinsed in water and blued in tap water for 

10 minutes. Stained smears were counterstained with 
1% Eosin for 2 minutes, rinsed in water and dehydrat-
ed in ascending grades of alcohol, cleared in xylene and 
mounted with DPX.18 The stained cervical smears were 
viewed and captured on a Brunel light microscope, 20 
mega pixels (Brunel SP35 Trinocular).

Data Analysis
Statistical analysis for Social Sciences (SPSS, IBM, Ar-
monk, NY, USA) version 25 was the statistical package 
used to analyze all data obtained from the questionnaire 
and cervical smears. Data obtained from this study were 
captured from the questionnaire and cervical smears 
obtained from cases and controls. The statistician han-
dled the statistical analysis of this study. The Student’s t 
test and Pearson’s correlation were used to compare the 
mean of the different analytes with p <0.05 statistical 
significance. 

Variables captured from the questionnaire adminis-
tered prior to sample collection in this study include: the 
age of the participants, educational level, years of mar-
riage, occupation, days of menstrual flow, intercourse 
frequency, knowledge of ovulation, timing of ovulation, 
history of past pregnancy, previous results obtained 
from pap smears and family history of infertility. The 
variables captured from the cervical smears collected in-
cluded distribution of cell morphology in the smears of 
both the case group and controls, distribution of cyto-
morphological characteristics, and infections among the 
participants.

Results
Approximately 100 participants consisting of 50 in the 
case group and 50 controls were recruited for this study, 
with ages ranging from 20 years to 60 years and older. 
Among the cases recruited for this study, there were 8 
participants between the ages of 20 to 29 years (16%), 
15 between 30 and 39 years(30%), 16 between 40 and 
49 years (32%), 8 between 50 and 59 years (16%), and 3 
participants that were 60 years and above (6%). Among 
the controls recruited for this study, there were 6 partic-
ipants between the ages of 20 to 29 years old (12%), 29 
between the age of 30 and 39 years (58%), 12 between 
the age of 40to 49 years (24%), 2 between 50 and 59 
years (4%), and 1 participant that was 60 years old (2%). 
The number of years that the participants have been 
married differs and are listed in Table 1. 

The educational level of the participants recruited 
for this study differs between the cases and controls. 
About 5 (10%) participants in the case group have no 
formal education, 17 (34%) have a primary school leave 
certificate; 15 (30%) have a secondary school certificate 
while 13 (26%) have a tertiary certificate. Among the 
control group, 3 (6%) have no formal education; 6 (12%) 
have a primary school leaving certificate; 17 (34%) have 
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a secondary school leaving certificate, and 24 (48%) had 
a tertiary certificate. However, a significant difference 
was revealed between the age of participants (p=0.042), 
educational status (p=0.0034) and the years of marriage 
(p=0.014) between the case group and controls.

Table 1. Sociodemographic characteristics of study 
participants

Variables
Case group n=50,

frequency (%)
Control group n=50,

frequency (%)
p

Age (years)

0.042

20–29 8 (16) 6 (12)

30–39 15 (30) 29 (58)

40–49 16 (32) 12 (24)

50–59 8 (16) 2 (4)

60 and above 3 (6) 1 (2)

Years of marriage 

0.014

≤5 8 (16) 12 (24)

6–15 37 (74) 22 (44)

16–25 4 (8) 11 (22)

26 and above 1 (2) 5 (10)

Education

0.0034

None 5 (10) 3 (6)

Primary 17 (34) 6 (12)

Secondary 15 (30) 17 (34)

Tertiary 13 (26) 24 (48)

Occupation 

0.06

Artisan 5 (10) 8 (16)

Civil servants 10 (20) 23 (46)

Public servants 3 (6) 1 (2)

Traders 15 (30) 8 (16)

Unemployed 14 (28) 8 (16)

Others 3 (6) 2 (4)

The occupations of the participants recruited for 
this study are different, with 5 (10%) being artisans, 10 
(20%) civil servants; 3 (6%) public servants; 15 (30%) 
traders; 14 were unemployed (28%), while others were 
3 (6%) the least among the cases. Among the controls, 8 
(16%) were artisans, 23 (46%) civil servants, 1 (2%) pub-
lic servants, 8 (16%) traders, 8 (16%) were unemployed 
while those who did not disclose their occupation and 
were placed under “others” were 2 (4%). However, no 
significant difference observed in occupation (p=0.06) 
between the case group and controls (Table 1).

Note: Not all variables on socio-demographic status 
detailed in the answered questionnaire were included in 
the table above. The variables above are very important 
and relevant to this study. 

Among the cases recruited for this study, 42 (84%) 
have their menstrual flow for 4-6 days, 7 (14%) have 
menstrual flow for 13 days, while only 1 (2%) had men-
strual flow for 7 days and more. For controls, 49 (98%) 
always observed menstrual flow between 1–3 days, 
while only 1 (2%) observed 4–6 days of menstrual flow 
and none had menstrual flow for 7 days and above.

Among the cases recruited for this study, 42 (84%) 
have their menstrual flow for 4-6 days, 7 (14%) have 
menstrual flow for 13 days, while only 1 (2%) had men-
strual flow for 7 days and more. For controls, 49 (98%) 
always observed menstrual flow between 1–3 days, 
while only 1 (2%) observed 4–6 days of menstrual flow 
and none had menstrual flow for 7 days and above.

Table 2. Distribution of days of menstrual flow and 
number of times of sexual intercourse 

Variables
Case group n=50,

frequency (%)
Control group n=50,

frequency (%)
p

Menstrual flow

0.0002
1–3 days 7 (14) 49 (98)

4–6 days 42 (84) 1 (2)

7 days and above 1 (2) 0 (0)

Numbers of intercourse 

Daily 
Once a week

2 (4)
5 (10)

1 (2)
28 (56)

0.0002
2–5 times weekly 41 (82) 20 (40)

6 times weekly 2 (4) 1 (2)

Regarding the number of times of sexual inter-
course among the case group, 41 (82%) always had in-
tercourse with their spouse 2–5 times a week, 2 (4%) 
always had intercourse daily and 6 times a week, respec-
tively. For the control group, 28 (56%) always had sexual 
intercourse once a week, 20 (40%) had 2–5 times a week 
while 1 (2%) had sexual intercourse daily and 6 times a 
week, respectively. Significant differences were observed 
on the days of menstrual flow (p=0.0002) and number 
of sexual intercourse instances (p=0.0002) between the 
case and control group (Table 2).   

Table 3. Knowledge of ovulation, timing of ovulation, 
history of previous pregnancy, and previous results of Pap 
smear among participants

Variables
Case group n=50,

frequency (%)
Control group n=50,

frequency (%)
p

Knowledge of ovulation

0.0005Yes 21 (42) 39 (78)

No 29 (58) 11 (22)

Ovulation timing

0.0273Yes 17 (34) 29 (58)

No 33 (66) 21 (42)

History of past pregnancy

0.0006Yes 11 (22) 50 (100)

No 39 (78) 0 (0)

Previous Pap smear result

0.0462Yes 4 (8) 12 (24)

No 46 (92) 38 (76)

Family history of infertility

0.0402Yes 18 (36) 8 (16)

No 32 (64) 42 (84)

Among the cases, 29 (58%) of the participants had no 
knowledge of ovulation while 21 (42%) had knowledge of 
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ovulation. Among the controls, 39 (78%) of the partici-
pants had knowledge of ovulation, while 11 (22%) had no 
knowledge. A significant difference (p=0.0005) was ob-
served in ovulation knowledge of ovulation among the 
case group and controls. Among the case group, only 
17 (34%) knew their ovulation time, while 33 (66%) did 
not know their ovulation periods. Among the controls, 
29 (58%) knew their ovulation time, while 21 (42%) did 
not knowledgeable about their ovulation time. About 
11 (22%) had a history of previous pregnancy, while 39 
(78%) had no history of previous pregnancy among the 
case group. For the controls, all participants had history 
of pregnancy 50 (100%). Only 4 (8%) out of the partici-
pants had a Pap smear test previously, while the major-
ity 46 (92%) of the participants had no history of a Pap 
smear test among the cases. For the controls, approxi-
mately 12 (24%) had a previous Pap smear test, while 38 
(76%) had no previous Pap smear test. A majority of the 
cases, 32 (64%) had no family history of infertility, while 
18 (36%) have a family history of infertility. For the con-
trols, 8 (16%) had a history of infertility, while 42 (84%) 
had no family history of infertility.  Significant differenc-
es in ovulation timing were observed (p = 0.0273), histo-
ry of past pregnancy (p=0.0006), previous results of Pap 
smear results (p=0.0462) and family history of infertility 
(p=0.0402) between the case group when compared with 
the controls (Table 3). 

Table 4. Distribution of cell morphology among 
participants*

Variables
Case group n=50,

frequency (%)
Control group n=50,

frequency (%)

Normal cell 34 (68) 47 (94)

ASC-US 15 (30) 3 (6)

LGSIL 1 (2) 0 (0)

HGSIL 0 (0) 0 (0)

SQC 0 (0) 0 (0)

AGC 0 (0) 0 (0)

AIS 0 (0) 0 (0)

* ASC-US – atypical squamous cells of unknown 
significance, LGSIL – low-grade squamous,  intraepithelial 
lesion, HGSIL – high-grade squamous intraepithelial lesion, 
SQC – squamous cell carcinoma, AGC – atypical glandular 
cells, AIS – adenocarcinoma in situ

The morphology of cervical smears among the case 
group revealed that 34 (68%) of the participants had 
normal cell morphology, 15 (30%) of the participants 
had atypical squamous cells of unknown significance, 
and only 1 (2%) had low-grade squamous intraepitheli-
al lesion. Although the morphology of the control group 
revealed that 47 (94%), 3 (6%) and 0 (0%) had normal 
cell morphology, atypical squamous cells of undeter-
mined significance, and low grade squamous intraepi-
thelial lesions, respectively.

Table 5. Distribution of cytomorphological features and 
infections among participants

Variables
Case group

n=50
Control group

n=50
p

Yes (%) No (%) Yes (%) No (%)

Cervicitis 19 (38) 31 (62) 8 (16) 42 (84) 0.0243

Candida spp. 5 (10) 45 (90) 1 (2) 49 (98) 0.2065

T. vaginalis 8 (16) 42 (84) 1 (2) 49 (98) 0.036

G. vaginalis 4 (8) 46 (92) 2 (4) 48 (96) 0.674

Infiltrate of inflammatory cells 36 (72) 14 (28) 12 (24) 38 (76) 0.00001

Increased nucleo-cytoplasmic ratio 13 (26) 37 (74) 2 (4) 48 (96) 0.034

The distribution of cytomorphological characteris-
tics and infections among the case group was observed 
as follows; cervicitis 19 (38%), yeast cell (Candida spp.) 
5 (10%), T. vaginalis 8 (16%), G. vaginalis 4 (8%), in-
filtrate of inflammatory cells 36 (72%) and increased 
nucleocytoplasmic ratio 13 (26%). On the other hand, 
cervicitis 8 (16%), yeast cell 1 (2%), T. vaginalis 1 (2%), 
G. vaginalis 2 (4%), infiltrate of inflammatory cells 12 
(24%) and increased nucleocytoplasmic ratio 2 (4%) 
were observed among the control group (Fig. 1–10). In-
fection with bacteria, fungi, and protozoa may be one of 
the significant causes of infertility in women (Table 5).   

Fig. 1. Cervical smear from a participant (control group) 
(6-15 years of marriage) revealing Candida spp. and slight 
increase in nuclear-cytoplasmic ratio (Pap stain, 400X)

Fig. 2. Cervical smear from a participant (case group) (6–15 
years of marriage) revealing LGSIL (Pap stain, 400×)
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Fig. 3. Cervical smear from a participant (case group) (<5 
years of marriage) revealing Candida spp. (Pap stain, 400×)

Fig. 4. Cervical smear of a participant (case group) (16-25 
years of marriage) revealing LGSIL (Pap stain, 400×)

Fig. 5. Cervical smear from a participant (control group) 
(6–15 years of marriage) revealing normal squamous cells 
(H&E, 400×)

Fig. 6. Cervical smear from a participant (case group) (6–15 
years of marriage) revealing Candida spp. and cytolysis 
(H&E, 400×)

Fig. 7. Cervical smear from a participant (case group) (6–15 
years of marriage) revealing ASC-US also with Candida spp. 
(H&E, 400×)

Fig. 8. Pap smear of a participant (case group) (26 years 
and older of marriage) revealing LGSIL (H&E, 400×)

Fig. 9. Cervical smear from a participant (case group) (16–
25 years of marriage) revealing ASC-US also with Candida 
spp. (H&E, 400×)

Fig. 10. Cervical smear from a participant (case group) 
(6–15 years of marriage) revealing cervical cervicitis (H&E, 
400×)
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Discussion
Infertility is a global problem that affects between 8–10% 
of couples.23 Infertility can be primary or secondary. Pri-
mary infertility is when a person has never been achieved 
by a pregnancy, and secondary infertility is when at least 
one prior pregnancy has been achieved.24 Generally, pel-
vic inflammatory disease, which is frequently brought 
on by sexually transmitted infections (STDs), particu-
larly Chlamydia trachomatis (CT) is more common than 
infertility.23 The idea that women experiencing infertil-
ity are at increased risk of developing cervical intraepi-
thelial lesions or even carcinoma, was reinforced by the 
fact that these women are typically treated with exoge-
nous hormones and are exposed to sexually transmitted 
infections (STDs) and HPV.25,26 Ovulation failure is the 
most frequent reason for infertility in women.23 Cervical 
cell abnormalities can be detected early with Pap smear 
screening, which also triggers intervention according to 
established criteria. It has been demonstrated that screen-
ing is associated with a considerable decline in the preva-
lence of invasive cervical cancer.27

In this study, about 50 cases and 50 controls were 
screened for Pap smear test using Papanicolaou and 
hematoxylin and eosin staining techniques. Partici-
pants between the ages of 40–49 were observed to be 
the highest number of cases randomly recruited for 
this study, while participants between the ages of 30 
39 were observed to be the highest number of controls 
randomly recruited for this study. This study observed 
a significant association on the age of the participants 
(p=0.042) and years of marriage (p=0.014) between 
the case and control group. Among the cases recruited 
for this study, most had a menstrual flow for 4–6 days, 
while among the controls, majority had a menstrual 
flow for 1–3 days. This is in parallel with the study car-
ried out in Sudan by Almobarak et al., who revealed 
that bad menstrual flow among Sudanese is the main 
cause of infertility among women.28 In terms of the 
number of times sexual intercourse with their spouses 
in the cases, majority always had intercourse 25 times 
a week. Regular intercourse among cases may be due 
to the eagerness of having conception. This finding is 
in tandem with the study conducted in Saudi Arabia by 
Al-Jaroudi and Hussain.26

This study revealed that most cases had no previ-
ous Pap smear result, as evident by the fact that many 
of them did not know what the test entails. Most of 
those who had heard about it were unaware of the rec-
ommended frequency of Pap smear tests within a year. 
This research contradicts the findings conducted in Ni-
ger and Iran by Owoeye and Ibrahim and Tran et al. 
which found that only 50.6% and 44.3% of the partici-
pants, respectively, were aware of cervical cancer screen-
ing tests.29,30 This discrepancy may be due to low health 
awareness in the study area. 

The results of this study observed that some of the 
cases did not know about ovulation, this could be as 
a result of a low level of education among the partici-
pants. Only 34% of the cases in this study had a good 
understanding of when they usually ovulate. This low 
percentage is consistent with a study by Wolde et al. 
that found that 23% of Ethiopian women of childbear-
ing age know about their fertile period and its determi-
nants.31 The study was based on a multilevel analysis of 
data from the Ethiopian demographic and health sur-
vey of 2016. 

Among the cases recruited for this study, there was 
a higher prevalence of abnormal cervical smear com-
pared to controls. This abnormal prevalence of Pap 
smear is consistent with the 29.5% of subfertile par-
ticipants in the study conducted in Saudi Arabia by 
Al-Jaroudi and Hussain who examined the prevalence 
of abnormal cervical cytology among subfertile Saudi 
women.26 Also, in the study by Lundqvist et al. on the 
cytological screening and human papilloma virus test in 
women undergoing artificial fertilization.32 Their find-
ings revealed different results, reporting aberrant cy-
tology in 4.1% of the control and 2.3% of the infertile 
participants. However, this study had numerous draw-
backs, including a small sample size of 100 participants. 

Cervical cervicitis was observed in cervical smears 
of the case group. However, cervical cytology is meant to 
be one of the diagnostic tools to examine gynecological 
infections, additional microbiology and immunology 
research is usually advised in microbiology and immu-
nology.  This study observed that 30% of the case group 
had atypical squamous cells of unknown significance; 
2% had low-grade squamous intraepithelial lesion, 
while none of the case group had high grade squamous 
intraepithelial lesion. These findings contrast with the 
study by Pushp et al. who reported ASCUS to be 2.9% 
of screened women, LSIL 5.09% and HSIL to be 0.48%.33 
These findings are similar to those of Verma et al. who 
found LSIL in 5.5% and HSIL in 2.5% of their wom-
en screened at King Georges Medical University, Luc-
know, UP, India.34 In addition, Padmini et al. conducted 
a study on the cytological and colposcopic evaluation of 
unhealthy cervix in women who attended the gyneco-
logical outpatient department of Sri Siddartha Medical 
College, India.35 The study revealed that 5% of the par-
ticipants had LSIL and 3% had HSIL. A study by Nayani 
and Hendre reported a higher percentage of LSIL (8.6%) 
and HSIL (3.8%) lesions.36 Cytologists disagree on the 
threshold for the ASC-US diagnostic category, which 
characterizes cellular abnormalities more marked than 
those caused by reactive alterations, but which do not 
quantitatively or qualitatively support a conclusive diag-
nosis of low-grade squamous intraepithelial lesion. The 
high prevalence of ASCUS cytological abnormalities 
seen in this study may be caused by variations in age, in-
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cidence of associated infections, awareness of screening, 
and the existence or nonexistence of cervical screening 
programs across the nation. The epithelial pathological 
diagnosis of SIL has a 4.9% detection rate, according to a 
study conducted in Saudi Arabia by Magdy et al.37 Lack 
of screening programs and low awareness of screening 
contributed to the low SIL rate. According to Saha et 
al.38 ASCUS is the most prevalent cytological anomaly, 
which is consistent with these findings. Infiltrate of in-
flammation cells were seen in 72% of the study partic-
ipants, while 26% of Pap smears revealed an increased 
nucleocytoplasmic ratio. This finding is contrary to the 
studies conducted by Atilgan et al. and Kulkarni et al., 
both observed a higher prevalence (95%) of infiltrates 
of inflammatory cells among Turkish and Indian wom-
en.39,40 The low prevalence observed in this study sug-
gests that participants had less genital tract infections, 
which are common in women of reproductive age and 
have a significant financial impact. Many women with 
cervicitis or vaginitis have been found to not exhibit any 
symptoms. According to studies of Bhutia et al. and Ba-
routi et al., women who have prolonged inflammation 
should receive the proper care because failing to do so 
raises the risk of developing intraepithelial cervical le-
sions.41,42 

Conclusion
The need to screen for cervical cytology in infertile par-
ticipants is emphasized by the high frequency of abnor-
mal cervical cytology among this group of participants. 
However, compared to participants who are fertile, this 
study also found that infertile participants had abnor-
mal pap smears far more frequently. Governments and 
non-governmental organizations should encourage the 
general awareness among women of regular cervical 
screening should be encouraged by governments and 
non-governmental organizations.
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