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Abstract

Background: Data on the knowledge of the general population of Uzbekistan regarding human papillomavirus (HPV) infection and
cervical cancer screening practices are limited. This study aimed to assess the association between the knowledge and practice of cervical
cancer screening among women in Uzbekistan. Methods: A baseline survey was conducted with 445 women aged 20–59 years who
visited one of the three health centres of Tashkent, Uzbekistan, in December 2020. A questionnaire on the knowledge of HPV infection
and cervical cancer screening practices was administered. The knowledge score, defined as the sum of the number of correct answers
to the knowledge questions and the prevalence of cervical cancer screening practices, was analysed. The adjusted relative risk (RR)
and low knowledge score (<median) of (1) never screened and (2) not screened within 2 years for each demographic characteristic were
calculated. Results: The median knowledge score was 10. Women who had been screened for cervical cancer accounted for 63.1% of the
patients. Among them, 64.8% reported that their last cervical cancer screening test was within 2 years. A history of sexually transmitted
diseases was associated with a lower risk of never being screened (adjusted RR = 0.43, 95% confidence interval [CI] 0.24, 0.78) and no
screening within 2 years (0.54, 95% CI 0.30, 0.99). No university graduation was associated with a higher risk of not screening within 2
years (1.57, 95% CI 1.00, 2.47). Association between knowledge of HPV status and screening practices was not observed. Conclusions:
Adequate knowledge of HPV and cervical cancer prevention may be insufficient for cervical cancer screening practices. This study
provides context for the development of effective cervical cancer prevention strategies.
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1. Introduction

Cervical cancer is one of the most common cancers
worldwide and is a major cause of cancer-related deaths in
women, with 604,127 cases and 341,831 deaths reported in
2020 [1]. It is the fourth most common cancer after breast
(2.1 million cases), colorectal (0.8 million), and lung (0.7
million) cancer [2]. Notably, >85% of women with cer-
vical cancer are young, less educated, and living in low-
income countries, making it a chronic disease characterised
by remarkable inequality. The World Health Organization
(WHO) has reported that the incidence rate of cervical can-
cer in low- and middle-income countries is almost twice
that in high-income countries, and the mortality rate is three
times higher [3].

The primary causative factor for cervical dysplasia
and cancer is the persistence of high-risk human papil-
lomavirus (hrHPV) infection [4,5]. Secondary preven-
tion with cervical cancer screening through cervical cytol-
ogy and/or human papillomavirus (HPV) testing has been
proven to be effective, depending on its coverage among

the general population. Moreover, more than 44 million
womenwill be diagnosedwith cervical cancer in the next 50
years if effective prevention programs are not implemented
in low- to middle-income countries [6]. However, despite
the high disease burden in these countries, screening cover-
age is inadequate [7,8]. In essence, it is crucial to integrate
a regular cervical cancer screening program into an estab-
lished healthcare system that considers women’s barriers to
access.

In Uzbekistan, cervical cancer is the secondmost com-
mon cancer among women, with a reported incidence of
11.3/100,000 in 2020 [9]. The population of Uzbekistan
women aged ≥15 years who are at risk of HPV infection
is approximately 11.9 million [9]. This is comparable to
a 2009 study of 3000 women showing an hrHPV infec-
tion rate of 26.9%, and according to the study’s estimates
for 2018, 1608 women were newly diagnosed with cervi-
cal cancer [10]. Furthermore, 1103 cervical cancer deaths
occur annually in Uzbekistan, and cervical cancer is the
third leading cause of cancer-related deaths in Uzbekistan
for women aged 15–44 years [9]. Despite the high burden of
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cervical cancer, data on the knowledge of the general popu-
lation of Uzbekistan regarding HPV infection and cervical
cancer screening practices are limited. This study aimed to
assess HPV knowledge and cervical cancer-screening prac-
tices among women residing in Tashkent, Uzbekistan.

2. Methods
2.1 Study Population

Assuming a 70% prevalence rate for awareness of
regular cervical cancer screening, the minimum required
sample size was 440 women, including a 10% expected
incomplete response rate. A survey of 445 women aged
20–59 years was conducted between 10 and 22 Decem-
ber 2020. The gynaecologists of three participating organ-
isations (Tashkent Central Polyclinic, Yunusabad Central
Policlinic, and Chilanzar Central Polyclinic) administered
the questionnaires to women who visited the clinic for pur-
poses other than cervical cancer screening after they pro-
vided informed consent. Those who were previously diag-
nosed with cervical cancer, had undergone hysterectomy,
were younger than 20 or older than 59 years, and did not
provide informed consent to participate were excluded from
the study.

2.2 Questionnaires
The survey questionnaire comprised 11 questions on

demographic information, 14 questions on participants’
knowledge of HPV infection, and five questions on their
cervical cancer screening practices. This questionnaire
was adapted from a cervical cancer awareness question-
naire developed in a Russian study to evaluate the knowl-
edge and awareness of women regarding this topic [11,12].
Categories to assess individual cervical cancer screening
practices were developed using the WHO STEPwise ap-
proach to non-communicable disease risk factor surveil-
lance (STEPS) [13]. Two local public health experts trans-
lated the English questionnaire into Uzbek, and the trans-
lated questionnaire was reviewed by two physicians in
Uzbekistan. After several rounds of the pilot test, each
question was revised to maximise socio-cultural acceptance
among women in Uzbekistan.

2.3 Statistical Analysis
Regarding patient characteristics, age was categorised

into four groups (20s, 30s, 40s, and 50s). Education was
categorised into two groups (university graduation or higher
and university education or lower). Marital status was cat-
egorised into three groups (married, cohabiting, and single
[divorced or widowed]). Parity was classified as 0, 1, or
2, and current smoking was classified as either yes or no.
Age at first sexual intercourse was included as a contin-
uous variable (years), and the number of lifetime sexual
partners was recorded as a binary variable (<3 and ≥3).
History of sexually transmitted disease (STD) and contra-
ceptive use (condoms, combined oral contraceptive pills,

intrauterine devices, or none) were measured as categori-
cal variables. Furthermore, a total score for the knowledge
questions, which corresponded to the total number of cor-
rect responses for each participant, was created. For analyt-
ical convenience, the total score for knowledge of HPV in-
fection and cervical cancer was dichotomised into two cat-
egories based on the median score. To identify the risk fac-
tors for inadequate cervical cancer screening, women who
had never been screened and had not undergone cervical
cancer screening within 2 years were identified.

After collecting the survey data, a three-step analysis
was performed to describe and analyse the level of knowl-
edge and cervical cancer screening practices. First, a de-
scriptive analysis of participant characteristics was con-
ducted. Second, to assess screening practices according to
the level of participants’ knowledge of HPV and cervical
cancer, the median knowledge score was compared using
the Wilcoxon signed-rank test. Finally, through sensitiv-
ity analysis using multiple regression analyses, the adjusted
relative risk (RR) for inappropriate cervical cancer screen-
ing (never screened and no cervical cancer screening within
2 years) was calculated. In the sensitivity analysis, the ad-
justed RR for inappropriate cervical cancer screening was
restricted to women who responded that they had heard of
HPV before. All statistical analyses were performed using
R version 4.0.2 program (R Development Core Team, Vi-
enna, Austria).

3. Results
Themedian age of the study participants was 38 years.

Most women were married and multiparous and had sec-
ondary or lower educational levels (Table 1). The median
age at initial sexual intercourse was 21 years, and 96.8%
of the women had 1–3 sexual partners during their life-
time. Abortion and miscarriage were reported in 35.7% and
17.3% of the cases, respectively. Less than 10% of women
were current smokers, 38% did not use contraceptive meth-
ods, and among those who used contraceptives, the in-
trauterine device (29.9%) was the most common method.
Moreover, 18% of the women had a history of STDs.

The median score of the knowledge survey was 10
for 13 questions (range, 2–13). In the knowledge question-
naire, 32.6% of the participants answered correctly regard-
ing HPV clearance (“HPV can clear up on their own if left
untreated”) (Table 2). The proportion of correct answers
was <50% for statements on the categories of HPV vac-
cination and cervical cancer development (“Someone who
has received the HPV vaccination cannot develop cervical
cancer”) (Table 2). Regarding above two statements, most
of the women who answered wrong for these two questions
were 30–39 years old, married, have a secondary education,
have 2–3 children and about 60 percent of the women who
wrongly answered had ever been tested for cervical cancer
screening (Supplementary Table 1).

The proportion of women who had been screened for
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Table 1. Characteristics of the female participants visiting
the three clinics of Tashkent, Uzbekistan (n = 445).

Variables Frequency (percentage)

Age (years, median) 38
20–29 19 (4.3%)
30–39 226 (50.8%)
40–49 140 (31.5%)
50–59 60 (13.5%)

Education
Secondary education 263 (59.1%)
University graduation or higher 182 (40.9%)

Marital status
Married 387 (87.0%)
Cohabiting 41 (9.2%)
Single 17 (3.8%)

Age at sexual debut (years, median) 21
Number of lifetime sexual partnersa

1–3 431 (97.5%)
> 3 11 (2.5%)

Parity
Nulliparous 31 (7.0%)
1 71 (16.0%)
2 151 (33.9%)
3 138 (31.0%)
≥4 54 (12.1%)

History of pregnancy wastage
Abortion 159 (35.7%)
Miscarriage 77 (17.3%)
No history of pregnancy wastage 235 (52.8%)

Current smoking 39 (8.8%)
Contraceptive methodb

Hormonal contraceptive pills 49 (11.0%)
Condom 58 (13.0%)
Intrauterine device 133 (29.9%)
None 169 (38.0%)

Ever had STD 79 (17.7%)
STD, sexually transmitted disease. a0.6% (n = 3) of women did
not report their number of lifetime sexual partners. b7% (n = 31)
of women did not report their contraceptive method. Column
sum may not equal to the total number due to missingness.

cervical cancer was 63.1%. Of these, 64.8% reported that
their last cervical cancer screening test was within 2 years.
Upon stratifying the knowledge score based on participants’
responses to the practice questions, the median score was
higher for women who had been tested for cervical can-
cer (“ever tested for cervical cancer”) than for those who
had never been tested (10 vs 9, p < 0.001, Table 3). Fur-
thermore, among those who had been tested, women who
were screened within 2 years showed higher scores than
those who were not screened (p < 0.001). The median
scores showed no significant differences based on the last
Pap smear result, follow-up visit, or treatment. While 66 of
the women did not get the test results, 105 responded that

they made follow-up visits due to their test results.
In the analysis of the multivariable models for women

who were never screened for cervical cancer, the asso-
ciation between the participant’s age and cervical cancer
screening practices was not evident (Table 4). Although the
risk of not screening within the last 2 years was generally
higher among women aged ≥30 years, statistical signifi-
cance was not reached. Notably, secondary education had
a higher risk of not screening within 2 years among the par-
ticipants (adjusted RR = 1.57, 95% confidence interval [CI]
1.00, 2.47), and a history of STD was consistently associ-
ated with a lower risk of never being screened (0.43, 95%
CI 0.24, 0.78) and not screening within 2 years (0.54, 95%
CI 0.30, 0.99). Associations with marital status, age at ini-
tial sexual intercourse, number of lifetime sexual partners,
parity, current smoking status, and knowledge score higher
than the median were all close to null. When restricting the
350 respondents who responded that they had heard about
HPV before, for sensitivity analysis, the risk factors for in-
appropriate screening were the same as those in the total
study population. However, a history of STD did not show
associationwith no screeningwithin 2 years, whichwas dif-
ferent from the results of the multivariable analysis of the
total population (data not shown).

4. Discussion
This study demonstrated that Uzbekistan women who

visited the three participating polyclinics in Tashkent had
substantial knowledge of HPV and cervical cancer preven-
tion. Compared to university graduation, secondary edu-
cation was associated with a higher risk of lower knowl-
edge scores in this survey. Those who had been tested and
screened for cervical cancer within the last 2 years showed
higher knowledge scores than their counterparts, confirm-
ing the positive association between knowledge and cervi-
cal cancer screening performance. Among the known risk
factors for cervical cancer, a history of STD is associated
with a lower risk of never being screened before. A lower
probability of no screening within 2 years was observed
among women who graduated from university. Given that
there are no national guidelines or cervical cancer screen-
ing programs in Uzbekistan, our findings can be applied to
many countries where a universal screening program does
not exist.

The median knowledge score of this study popula-
tion was comparable to that of a previous study conducted
in Arkhangelsk, northwest Russia [12]. As this study in-
cluded women who voluntarily visited gynaecology clinics
and resided in Tashkent, Uzbekistan, those residing in rural
areas may have shown lower levels of knowledge. Sim-
ilar to the previous survey about knowledge of HPV and
cervical cancer prevention among women in Arkhangelsk,
Northwest Russia, education, parity, and age of initial sex-
ual intercourse were associatedwith the level of knowledge.
However, in this study, parity and age at initial sexual inter-
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Table 2. Knowledge questionnaire comprising 13 questions on human papillomavirus (HPV), cervical cancer, and its prevention
among female participants visiting the three clinics of Tashkent, Uzbekistan (n = 445).

Questionnaire items Correct or
knowledgeable answer

Number (%) of women
who answered correctly

1. Have you ever heard of HPV? Yes 350 (78.6%)
2. HPV is very common in women. True 329 (73.9%)
3. HPV can be transmitted during vaginal sexual intercourse. True 327 (73.5%)
4. The chance of contracting HPV infections increases with number of sexual partners. True 371 (83.4%)
5. HPV is a known risk factor for the development of cervical cancer. True 384 (86.3%)
6. Most HPV types can be cleared up on their own if left untreated. True 145 (32.6%)
7. A person usually does not have symptoms when infected with HPV. True 241 (54.2%)
8. Most sexually active women will never contract an HPV infection during their life. False 268 (60.2%)
9. Cytological smear (Pap test) can detect changes that can lead to cancer if left untreated. True 378 (84.9%)
10. HPV vaccine can prevent cervical cancer. True 347 (78.0%)
11. HPV vaccine is most effective when administered before the first sexual intercourse. True 355 (79.8%)
12. Someone who has received the HPV vaccination cannot develop cervical cancer. False 188 (42.2%)
13. Women who have received the HPV vaccination do not need a Pap test later in their life. False 277 (62.2%)

Table 3. Associations between knowledge of HPV, cervical cancer prevention, and screening practice in female participants
visiting the three clinics of Tashkent, Uzbekistan (n = 445).

Answers to five practice items Frequency (percentage) Median score (Q1–Q3) p for difference

Ever tested for cervical cancer (n = 445)
Yes 281 (63.1%) 10 (8–11)

<0.001
No 164 (36.9%) 9 (8–11)

Last cervical cancer testa (n = 281)
Within 2 years 182 (64.8%) 10 (8–10)

<0.001
≥3 years ago 98 (34.9%) 9 (7–10)

Result of your last cervical cancer test
Did not receive the result 66 (23.5%) 9 (7–10)

0.759Normal/negative 186 (66.2%) 9 (8–10)
Abnormal 29 (10.3%) 10 (8–11)

Any follow-up visits because of your last test result
Yes 105 (37.4%) 10 (8–10)

0.631
No 176 (62.6%) 9 (7–11)

Any treatment to your cervix because of your last
test result

Yes 101 (35.9%) 9 (8–10)
0.321

No 180 (64.1%) 9 (8–11)
arestricted to those who answered “Yes” to “ever tested for cervical cancer”. One of the responses was missing.

course were not evident at the knowledge level. A positive
association between a higher level of knowledge of HPV
infection and cervical cancer screening performance, sup-
porting the role of health education in improving screen-
ing behaviour, was not observed [13,14]. The primary rea-
sons for not having been tested for cervical cancer were
lack of information, no symptoms, and dislike of pelvic ex-
aminations among women in several studies [15–17]. Shy-
ness and fear were the major problems associated with in-
appropriate screening practices in knowledge, attitude, and
practice (KAP) studies of women from Yemen and Uganda
[16,18]. The proportion of womenwho did not get results of
their screening (23.5%) and were lost to follow-up (37.4%)
after their test revealed the problem of women’s attitudes
toward prevention strategies in our study. The gap between
knowledge and performance may be attributed to the gener-
ally low public awareness of the burden of cervical cancer.
The identification of the source of this difference requires
further investigation.

The proportion of women who had been screened for
cervical cancer and underwent screening within 2 years
was higher in this study population than in previous re-
ports conducted in Uzbekistan. A nationwide STEPS sur-
vey conducted in 2014 reported that only 14% of women
in Uzbekistan, aged 30–49 years, had ever had a screening
test for cervical cancer; this supports the notion of low pub-
lic awareness of cervical cancer prevention [9]. The rate
of screening utilisation was also lower (13.9%) among ru-
ral women in the Philippines in a previous cross-sectional
community-based survey [19]. However, considering the
availability of an affordable cervical screening service in
the study area and the high level of knowledge about the
disease shown by the responders, this screening rate is rel-
atively lower than those in previous studies [20,21] and the
global target of WHO [22]. This may be attributed to a lack
of information regarding the prevalence of hrHPV infec-
tion in the general population [9]. Age and education level
were associated with screening utilisation in the Philip-
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Table 4. Adjusted relative risk for women who were never screened or had no cervical cancer screening within the last 2 years.
Relative risk (95% CI)

Never screened (N = 164/455) No screening within 2 years (N = 98/281a)

Age (years)
20–29 1.00 (reference) 1.00 (reference)
30–39 1.10 (0.55, 2.19) 4.09 (0.54, 30.69)
40–49 0.70 (0.33, 1.48) 3.93 (0.52, 29.86)
50–59 0.66 (0.28, 1.58) 5.35 (0.67, 42.86)

Education
University education 1.00 (reference) 1.00 (reference)
Secondary education 1.03 (0.74, 1.43) 1.57 (1.00, 2.47)

Marital status
Single 1.00 (reference) 1.00 (reference)
Married 1.40 (0.79, 2.49) 0.85 (0.48, 1.52)

Number of sexual partners
1–3 1.00 (reference) 1.00 (reference)
>3 1.50 (0.54, 4.17) 0.58 (0.08, 4.32)

Parity
1 or 0 1.00 (reference) 1.00 (reference)
≥2 vs 1 or 0 0.95 (0.65, 1.38) 1.10 (0.64, 1.89)
Current smoking 1.13 (0.61, 2.09) 1.53 (0.79, 2.96)
Ever had STD 0.43 (0.24, 0.78) 0.54 (0.30, 0.99)

Total score for knowledge
Higher than median (>10) 1.00 (reference) 1.00 (reference)
Median or low (≤10) 1.13 (0.82, 1.55) 1.16 (0.77, 1.74)

STD, sexually transmitted disease. aThe risk of not screening within 2 years was calculated for 291 women,
excluding those who had never been screened. Estimates with a p-value < 0.05 are boldfaced.

pines. Women who were older and more educated were
more likely to enrol in screening in many previous stud-
ies [19,23]. These findings were confirmed by the present
study. In addition to insufficient knowledge, age, educa-
tion, and low-income levels are also predictors of inappro-
priate screening practices [23]. Further studies are war-
ranted to investigate the association between income and
screening practices.

Low-income families, those with less education, and
those without health insurance are also less likely to un-
dergo screening. Early detection is less likely because
particular ethnic and racial groups are less likely to be
screened. To increase the use of efficient screening pro-
cedures, healthcare delivery systems should provide eligi-
ble populations with cancer screening services, health care
professionals should perform cancer screening as advised,
promptly, and competently, and individuals should obtain
suggested screening procedures and pursue follow-up. By
using health insurance coverage, lowering cost-sharing, and
providing free screening at public clinics, screening rates
can be improved [24].

We observed some mismatches in the proportion of
those who received the screening test results and those who
received treatment afterwards. Given that some of the be-
nign common conditions, such as contact bleeding, fre-
quently occur after Pap smear, we believe that many of the

treatments as a consequence of the last test result could have
been due to benign conditions. Further questions about the
specific reason and type of treatment during the follow-up
visit will be necessary in future studies.

This study had certain limitations. As the study pop-
ulation was recruited from a hospital setting, the findings
may not be applicable to the general population of Uzbek-
istan. In the hospital setting, the young age group (20–
29 years old) who are also sexually active comprised only
4.3% of the study population, which may affect the results
of reproductive information such as history of STD and use
and type of contraceptive method. However, considering
the scarcity of studies on cervical cancer knowledge and
screening performance in this population, this study can
provide context on the status of women living in the cap-
ital city of Tashkent. Second, the use of a self-administered
questionnaire might have led to a recall bias among older
women. The effect of recall bias could have been mitigated
by investigating the most recent screening results. Third,
the doctors at the three clinics did not count the number of
women who did not meet the eligibility criteria. The lack
of such information limits the interpretation of our findings.
However, we believe our estimates can be generalised to
our target population because most of the women who were
eligible and visited one of the three study sites for the 12
days agreed to participate.
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5. Conclusions
The findings of this study suggest that adequate

knowledge of HPV and cervical cancer prevention may be
insufficient for cervical cancer screening practices in a sam-
ple of women in Uzbekistan. Furthermore, it would be ef-
fective to provide HPV and cervical cancer screening in-
formation, mostly for women with less university graduate
education. The results of this study provide context for the
conception of effective cervical cancer prevention strate-
gies in Uzbekistan.
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