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18 ABSTRACT

19 Introduction: Human papillomavirus (HPV) is a leading cause of cervical cancer 

20 globally. High-risk (HR) HPV types HPV16 and 18 are responsible for 70% of 

21 cases. However, limited data exist for Kyrgyzstan, where cervical cancer is the 

22 second most common cancer in women. This study aimed to establish a baseline 

23 HR-HPV prevalence, genotype distribution as well as risk factors for HR-HPV 
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24 persistence among women aged 30–49 in the Chuy region, before the national 

25 HPV vaccination program was fully implemented.

26 Methods: A cross-sectional study was conducted between January and May 2024 

27 in two facilities in rural Sokuluk District and one in Bishkek City. Cervical 

28 specimens from 1213 women were tested using the Xpert HPV assay, which 

29 detects oncogenic HPV types 16, 18/45 and other combined types (31, 33, 35, 52 

30 and 58 are combined as P3, 51 and 59 as P4 and 39, 56, 66 and 68 as P5). Visual 

31 inspection with acetic acid (VIA) was performed, and demographic, social, and 

32 behavioral data were collected through structured questionnaires. Descriptive 

33 and logistic regression analyses were conducted to explore HPV prevalence and 

34 associated risk factors.

35 Results: The overall HR-HPV prevalence was 9.0% (109/1213, 95% CI 7.5–

36 10.7%). HR-HPV prevalence was higher in Sokuluk (56/570, 9.8%) compared to 

37 Bishkek (33/424, 7.8%). HPV16 was the most prevalent genotype (2.5%), followed 

38 by pooled types P3 (2.3%) and P5 (2.1%). Among women with detected HPV, 

39 13.6% had a positive VIA result. Alcohol consumption was significantly associated 

40 with HR-HPV detection (adjusted odds ratio (aOR) 1.81, 1.14–2.82, p=0.010), 

41 while previous cervical pathology was protective factor (aOR 0.63, 0.41–0.95, 

42 p=0.032).

43 Conclusions: This study represents the first comprehensive data on the 

44 prevalence and distribution of HR-HPV in Kyrgyzstan. The findings emphasize the 

45 importance of tailored public health interventions, including expanded HPV 

46 vaccination, and scaling-up HPV-testing based cervical cancer screening 

47 programs. Further research is needed to evaluate the impact of these 

48 interventions on reducing the burden of HPV-associated cervical cancer in 

49 Kyrgyzstan.
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50

51 INTRODUCTION

52 Human papillomavirus (HPV) is a widespread sexually transmitted infection, with 

53 over 200 known types, of which at least 14 are classified as high-risk or high 

54 oncogenic risk due to their strong association with cervical cancer (1). Cervical 

55 cancer is the fourth most common cancer among women worldwide and the 

56 second most common cancer among women aged 15-44 years (2,3). In 2020, an 

57 estimated 604,000 new cases and 342,000 deaths from cervical cancer occurred 

58 worldwide, with more than 85% of these deaths occurring in low-and middle-

59 income countries (LMICs) (4). Among the high risk oncogenic HPV (HR-HPV) 

60 types, HPV 16 and 18 are particularly concerning, accounting for approximately 

61 70% of cervical cancer cases globally (5).. In a meta-analysis of HPV type 

62 distribution in women with cervical cancer across different regions, HPV 16 was 

63 the most prevalent type in all regions, followed by HPV 18, 31, 33, and 45 (6). 

64 Studies conducted in Central Asia showed similar distribution; HPV 16 was by far 

65 the most common HPV type in Uzbekistan (7) and Kazakhstan (8,9).

66 Cervical cancer screening programs, including HPV DNA testing, have been 

67 widely implemented in many high-income countries and have proven to be 

68 effective in reducing cervical cancer incidence (10,11). Similarly, the introduction 

69 of HPV vaccine in routine immunization schedules led to a significant reduction 

70 in the prevalence of vaccine-type HPV infections and a corresponding decrease in 

71 the incidence of cervical precancerous lesions among vaccinated populations (12). 

72 Studies using cancer registers have shown near-elimination of cervical cancer in 

73 women vaccinated at age of 12-13 years (13).  
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74 However, despite the advances in prevention, screening and early treatment of 

75 cervical cancer, resource-limited countries face numerous challenges in 

76 implementing programs. In Kyrgyzstan, cervical cancer is the second most 

77 common cancer among women, with an estimated age-standardized incidence 

78 rate of 14.1 per 100,000 women and mortality of 11.1 per 100’000 women in 2022 

79 (14). The HPV vaccination was only introduced in 2022, targeting girls aged 11 

80 years (15). In 2023, the Ministry of Health issued an updated clinical guidelines 

81 for screening and treatment of pre-cancerous cervical lesions (16), aligning the 

82 recommendations with current WHO guidelines (17). The guideline recommends 

83 HPV testing or cytology as the screening test for all women aged 30-59 years old, 

84 replacing visual inspection with acetic acid VIA as the screening method (15). 

85 Screening should be available at the primary healthcare level and free of charge. 

86 However, in practice the new guideline is implemented as pilot projects and 

87 screening tests are not universally available in routine settings and women are 

88 sent to private laboratories at their cost (personal communication). Similarly, the 

89 implementation of the previous guideline was limited; in 2021 the WHO estimated 

90 that only 32% of women aged 30-49 had  been screened for cervical cancer within 

91 the past five years (18).

92 Médecins sans Frontières (MSF), an international humanitarian non-

93 governmental organization, supported the Ministry of Health (MOH) of Sokuluk 

94 district in Chuy region, in introducing cervical and breast cancer screening at two 

95 primary health facilities. No epidemiological data is available on prevalence of 

96 HR-HPV and distribution of genotypes in Kyrgyzstan. This study aims to address 

97 this gap by investigating the prevalence of HR-HPV types, genotype distribution 

98 as well as risk factors for HR-HPV persistence among women aged 30-49 years in 

99 the Chuy region in Kyrgyzstan. The findings will contribute to the understanding 
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100 of HPV epidemiology in this under-researched region and support efforts to 

101 reduce cervical cancer incidence through tailored public health interventions.

102 MATERIALS AND METHODS

103 Study design and settings.

104 A hospital based cross-sectional study was conducted in three public health 

105 facilities in Chuy region from January to May 2024. These health facilities were 

106 two primary health care centers in Sokuluk district of Jani-Jer and Sokuluk 

107 (predominantly rural), where MSF has been screening women of reproductive age 

108 for cervical lesions using the VIA method since 2022, and one urban primary 

109 health care center in Bishkek city (FMC#6).

110 Study population

111 Women, aged 30-49 years, attending routine gynecologic or family planning 

112 services at 3 study facilities were eligible for the enrollment in the study, if they 

113 had no acute severe febrile illness, had not undergone total hysterectomy, were not 

114 considered pregnant (as per oral feedback from the women), and had not 

115 undergone thermoablation in the last year.  Information about cervical cancer 

116 screening and the study was provided with the support of MSF health promotion 

117 team through the community organizations, health care workers, stakeholders and 

118 local media. All women presenting to the study facilities fulfilling the criteria were 

119 enrolled in the study if they provided informed consent. A cervical specimen was 

120 collected for detection of major HR-HPV types, followed by a VIA test and 

121 completion of a structured questionnaire.

122 Sample size and sampling technique.

123 The sample size was determined using a single population proportion formula 

124 based on an Eastern European HPV prevalence of 14% and a precision of 2% with 
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125 a 95% confidence interval. This resulted in a total sample size of 1152 for the 

126 three selected health facilities where women were recruited consecutively.

127 Study procedures.

128 Data collection. A structured questionnaire on socio-demographic characteristics 

129 and behavioral risk factors for cervical cancer was administered by trained study 

130 doctors and nurses. The questionnaire was piloted during the training and minor 

131 adjustments were made prior to implementation (pilot data was not included in the 

132 analysis).

133 Molecular HPV testing. We used Cepheid’s Xpert® platform and Xpert® HPV 

134 cartridge for HPV detection. All laboratory testing was performed in the Sokuluk 

135 primary health center. Endocervical swabs were collected by trained medical staff 

136 by inserting the swabs into the endocervix and rotating them counterclockwise to 

137 a complete circle three times. The collected swab was then placed into the 

138 PreservCyt® Solution (Hologic Corp.) with the patient code, and at the end of the 

139 working day the collected materials were transported to the MSF screening point 

140 in Sokuluk primary health center.

141 Xpert HPV testing was used for detection of HR-HPV types. This is a qualitative in 

142 vitro test to detect the E6/E7 region of the HPV viral DNA genome. The test 

143 provides multiplex amplification of target DNA by real-time polymerase chain 

144 reaction (PCR) of 14 HR-HPV types in a single analysis. The channels contain 

145 primers and probes to detect specific genotypes or pooled results as follows: 

146 “HPV16 Primary” for HPV16, “HPV 18_45 Primary” for a pooled HPV 18/45 result, 

147 “P3 Primary” for a pooled result of any of HPV types 31, 33, 35, 52, or 58, “P4 

148 Primary” for a pooled result of any of HPV types 51 or 59, and “P5 Primary” for a 

149 pooled result of any of HPV types 39, 56, 66, or 68. Detection of HPV types 16, 

150 18/45 and other types in cervical smears was performed using the GXHPV-CE-10 
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151 cartridge according to the manufacturer's instructions. The test results were also 

152 interpreted according to the manufacturer's instructions. Samples where the HPV 

153 result was "Invalid" were retested using a new cartridge.

154 Detection of pre-cancerous cervical lesions using VIA. The VIA test was 

155 performed after obtaining specimens for HR-HPV types; a five percent acetic acid 

156 solution was applied to the cervix with a cotton swab. Within 60 seconds, a cervical 

157 pre cancer lesion was seen as whitish area called acetowhite lesion but without 

158 that finding, VIA was considered negative. Women with a positive VIA result and 

159 the lesion covering less than 75% of the cervix were advised to undergo 

160 thermoablation, and those with more than 75% of lesions were referred to national 

161 oncological center. VIA was not performed if transformation zone was not visible.

162 Cytology. Liquid-based cytology was performed for participants if VIA was not 

163 possible and for those where HPV result was positive and VIA result was negative 

164 (results not shown). 

165 Data analysis

166 The data collected on the paper questionnaires were checked for completeness 

167 before encoding into REDCap software STATA version 18 and R were used for the. 

168 Frequencies, proportions, and summary statistics were used to describe the study 

169 population with relevant variables. Logistic regression was used to identify factors 

170 associated with HPV infection, and odds ratios with 95% CI were used to estimate 

171 the strength of association. To adjust for confounding factors, we included age 

172 group as default and variables from the univariate analysis (p-value <0.05 was 

173 considered a statistically significant association) into the multivariate logistic 

174 regression model, using backward selection. Missing values were not imputed and 

175 were excluded from the logistic regression analysis..

176
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177 RESULTS 

178 There were a total of 1286 records in the REDCap database, of which 61 were 

179 duplicates, 11 had an HPV result of "Error" or "Invalid" after retesting, and one 

180 woman did not meet the study inclusion criteria for age. After excluding 

181 duplicates, records with indeterminate HR-HPV test results, and records that did 

182 not meet study criteria, 1213 records were included for analysis. Table 1 

183 summarizes the baseline characteristics of the study participants, including the 

184 distribution of HR-HPV detection.

185 Table 1. Socio-demographic and behavioral characteristics of enrolled 

186 participants overall and those with HR-HPV detected and the univariate 

187 risk factor analysis results. 
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Characteristics Overall N = 
1,213
n(%)

Presence of 
HR-HPV types
N = 109 (9%)

n(%)

cOR 95% CI p-
value

Age (mean ± SD) 39.2±5.4 39.1±5.8
Age group
    45-49 254 (21%) 24 (22%) — —
    30-34 285 (23%) 30 (28%) 1.13 0.64, 

2.00
0.7

    35-39 359 (30%) 29 (27%) 0.84 0.48, 
1.49

0.6

    40-44 315 (26%) 26 (24%) 0.86 0.48, 
1.55

0.6

Location of the study*
    Sokuluk 570 (47%) 56 (51%) — —
    Jani-Jer 219 (18%) 20 (18%) 0.92 0.53, 

1.55
0.8

    Bishkek 424 (35%) 33 (30%) 0.77 0.49, 
1.21

0.3

Nationality
    Other nationality 82 (6.8%) 11 (10%) — —
    Kyrgyz 1,131 (93%) 98 (90%) 0.61 0.33, 

1.26
0.2

Place of permanent 
residence
    Bishkek 750 (62%) 71 (65%) — —
    Chuy region 463 (38%) 38 (35%) 0.86 0.56, 

1.28
0.5

Marital status
    Married 1,057 (87%) 84 (77%) — —
    Not married** 156 (13%) 25 (23%) 2.21 1.34, 

3.53
0.001

Education
    Higher education 518 (43%) 43 (39%) — —
    Primary (1-4 grades) 7 (0.6%) 0 (0%) 0.00 >0.9
    Secondary education 688 (57%) 66 (61%) 1.17 0.79, 

1.76
0.4

Work status
    Not employed 563 (46%) 41 (38%) — —
    Employed 650 (54%) 68 (62%) 1.49 1.00, 

2.25
0.055

Family income per month
    Less or equal to 55 USD 505 (42%) 41 (38%) — —
    Between 56 and 112 USD 325 (27%) 28 (26%) 1.07 0.64, 

1.75
0.8
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Characteristics Overall N = 
1,213
n(%)

Presence of 
HR-HPV types
N = 109 (9%)

n(%)

cOR 95% CI p-
value

    Equal or more than 113 
USD

383 (32%) 40 (37%) 1.32 0.83, 
2.09

0.2

Smokes cigarettes
    No 1,109 (91%) 94 (86%) — —
    Yes 103 (8.5%) 15 (14%) 1.84 0.99, 

3.22
0.042

    Unknown 1 (<0.1%) 0 (0%)
Duration of smoking
    Non-smoker 1,109 (91%) 94 (86%) — —
    Smokes since less than 2 
years

15 (1.2%) 3 (2.8%) 2.70 0.61, 
8.68

0.13

    Smokes since more than 2 
years

88 (7.3%) 12 (11%) 1.70 0.86, 
3.14

0.10

    Missing 1 (<0.1%) 0 (0%)
Frequency of smoking per 
day
    Non-smoker 1,109 (91%) 94 (86%) — —
    1-5 times a day 81 (6.7%) 13 (12%) 2.06 1.06, 

3.76
0.024

    6-10 times a day 16 (1.3%) 1 (0.9%) 0.72 0.04, 
3.61

0.8

    More thank 10 times a day 6 (0.5%) 1 (0.9%) 2.16 0.11, 
13.6

0.5

    Missing 1 (<0.1%) 0 (0%)
Alcohol consumption
    None 923 (76%) 69 (63%) — —
    Yes 290 (24%) 40 (37%) 1.98 1.30, 

2.98
0.001

Age of onset of 
menstruation
    14 years or less 690 (57%) 61 (56%) — —
    15 years or more 523 (43%) 48 (44%) 1.04 0.70, 

1.55
0.8

Age of first sexual 
intercourse
    25 years and older 175 (14%) 13 (12%) — —
    18 years and younger 247 (20%) 30 (28%) 1.72 0.89, 

3.51
0.12

    19-24 years 791 (65%) 66 (61%) 1.13 0.63, 
2.20

0.7

Number of pregnancies
    No pregnancy 22 (1.8%) 6 (5.5%) — —
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Characteristics Overall N = 
1,213
n(%)

Presence of 
HR-HPV types
N = 109 (9%)

n(%)

cOR 95% CI p-
value

    1-5 pregnancies 770 (63%) 72 (66%) 0.28 0.11, 
0.79

0.009

    6 and more pregnancies 421 (35%) 31 (28%) 0.21 0.08, 
0.62

0.003

Number of children born 
alive
    No children 38 (3.1%) 9 (8.3%) — —
    1-3 children 685 (56%) 63 (58%) 0.33 0.15, 

0.76
0.006

    4 and more children 490 (40%) 37 (34%) 0.26 0.12, 
0.63

0.001

Use contraceptive
    Uses contraception 538 (44%) 39 (36%) — —
    Does not use 
contraception

675 (56%) 70 (64%) 1.48 0.99, 
2.25

0.060

Previously screened for 
cervical cancer
    Previously screened 876 (72%) 82 (75%) — —
    Previously not screened 327 (27%) 26 (24%) 0.84 0.52, 

1.31
0.4

    Unknown 10 (0.8%) 1 (0.9%)
Previously diagnosed 
with cervical pathology
    No 658 (54%) 71 (65%) — —
    Yes 544 (45%) 37 (34%) 0.60 0.39, 

0.91
0.017

    Unknown 11 (0.9%) 1 (0.9%)
Previously treated for 
cervical pathology 
(thermoablation)
    No 829 (68%) 84 (77%) — —
    Yes 378 (31%) 25 (23%) 0.63 0.39, 

0.98
0.050

    Unknown 6 (0.5%) 0 (0%)
Treated for STIs within 
the past 5 years
    No 1,115 (92%) 104 (95%) — —
    Yes 94 (7.7%) 5 (4.6%) 0.55 0.19, 

1.25
0.2

    Unknown 4 (0.3%) 0 (0%)
Partner treated for STIs 
in the last 5 years
    No 1,111 (92%) 99 (91%) — —
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Characteristics Overall N = 
1,213
n(%)

Presence of 
HR-HPV types
N = 109 (9%)

n(%)

cOR 95% CI p-
value

    Yes 61 (5.0%) 4 (3.7%) 0.72 0.21, 
1.79

0.5

    Unknown 41 (3.4%) 6 (5.5%)
Number of sexual 
partners in the last 5 
years
    No partner 22 (1.8%) 4 (3.7%) — —
    1 partner 1,168 (96%) 102 (94%) 0.43 0.16, 

1.51
0.13

    2 and more partners 23 (1.9%) 3 (2.8%) 0.68 0.12, 
3.46

0.6

Previously tested for HIV 
and the result is known
    Previously tested and 
knows HIV result

940 (77%) 84 (77%) — —

    Does not know the HIV 
test result

247 (20%) 21 (19%) 0.95 0.56, 
1.53

0.8

    Unknown 24 (2.0%) 4 (3.7%)
    Missing 2 (0.2%) 0 (0%)
VIA test results
    Negative 1,079 (89%) 91 (83%) — —
    Positive 103 (8.5%) 14 (13%) 1.71 0.90, 

3.03
0.082

    Not done 31 (2.6%) 4 (3.7%) 1.61 0.47, 
4.23

0.4

CI = Confidence Interval, cOR = crude Odds Ratio, HR HP – High Risk of Human 
Papillomavirus; CI – Confidence Interval; STI– Sexually transmitted infections; HIV – human 
immunodenficiency virus; VIA = visual inspection with acetic acid. 
*Sokuluk and Jani-Jer are predominantly rural, Bishkek is urban
** Not Married - includes divorced or widowed people

188

189 The study included 1213 women aged 30–49 years, with a mean age of 39.2 years 

190 (±SD=5.4). 570 (47%) were recruited in Sokuluk, 219 (18%) in Jani-Jer and the 

191 remaining 424 (35%) in Bishkek.. Majority (1131, 93.2%) were of Kyrgyz ethnicity, 

192 695 (57.3%) had secondary education, 563 (46.4%) were unemployed and majority 

193 (1057, 87.1%)  were married. Few women (103, 8.5%) reported to smoke 
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194 cigarettes and less than a quarter (290, 24.0%)reported alcohol consumption. The 

195 average per capita family income per month reported for 505 (41.6%)of 

196 respondents was less than $55, for 325 (26.8%) between $56 and $112, and for 

197 383 (31.6%) more than $112. 247 (20.4%) women had their first sexual 

198 intercourse at the age of 18 years and younger, 38 (3.1 %) had no children, and 

199 490 (40.4%)had 4 or more children. Contraception was used by 538 (44.4%) of 

200 women. 124 (10.2%)women reported to have had two or more sexual partners. 

201 VIA identified only 14 (13%) of HR-HPV-positive women. The overall prevalence 

202 of HR-HPV in the study population was 9.0% (95% CI 7.5–10.7), with a slightly 

203 higher prevalence in Sokuluk (9.8%) and Jani-Jer (9.1%) compared to Bishkek 

204 (7.8%), but these differences were not statistically significant (p=0.53) (Table 1 

205 and Figure 1). Table 2 shows the prevalence of HR-HPV types among all tested 

206 women; the most common HR-HPV types was HPV 16 at 2.5%, other HPV types 

207 (P3) at 2.3% including HPV types 31, 33, 35, 52 or 58, and other HPV types (P5) 

208 at 2.1% including types 39, 56, 66 or 68. Among 109 HPV positive samples, HPV 

209 16 represented 27.5%, P3 25.7% and P5 23.9% (Figure 2).

210 Table 1. Prevalence of high-risk HPV types (n=1213)*

HR HPV types Number (%) 95% CI

HPV16 30 (2.5) 1.74 – 3.51

HPV18/45 3 (0.2) 0.08 - 0.72

HPV-Other (P3) 28 (2.3) 1.6 - 3.32

HPV-Other (P4) 10 (0.8) 0.45 - 1.51

HPV-Other (P5) 26 (2.1) 1.47 - 3.12

Mixed HPV (P3+P5) 3 (0.2) 0.08 - 0.72
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Mixed HPV (P4+P5) 1 (0.1) 0.01 - 0.47

Mixed HPV (P3+P4+P5) 1 (0.1) 0.01 - 0.47

Mixed HPV16+18/45 1 (0.1) 0.01 - 0.47

Mixed HPV16+P3 2 (0.2) 0.05 - 0.60

Mixed HPV16+P5 1 (0.1) 0.01 - 0.47

Mixed HPV18/45+P3 1 (0.1) 0.01 - 0.47

Mixed HPV18/45+P5 1 (0.1) 0.01 - 0.47

Mixed HPV16+18/45+P4 1 (0.1) 0.01 - 0.47

211 HR HPV – High Risk uman Papillomavirus; CI – Confidence Interval.

212 The test system used allowed the detection of other HPV types in 3 subgroups, which were grouped 
213 as follows: P3 - 31, 33, 35, 52 and 58, P4 - 51 and 59 and P5 - 39, 56, 66 and 68.

214 *Each infection is counted only once (either as individual type or as part of mixed infection)

215

216 Figure 1. Distribution of high-risk HPV types detected by study sites with 

217 95% confidence intervals (n=1213)

218
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219 Figure 2: Proportion of HR-HPV type distribution among HPV-positive 

220 (n=109)*

221

222 Abbreviation: HR HP – High Risk of Human Papillomavirus.

223 The test system used allowed the detection of other HPV types in 3 subgroups, which were 

224 grouped as follows: P3 - 31, 33, 35, 52 and 58; P4 - 51 and 59; P5 - 39, 56, 66 and 68.

225 *Each infection is counted only once (either as individual type or as part of mixed infection)

226 Mixed HPV types** - there were 7 cases with more than one HPV type detected, they were 

227 combined into one group: HPV16+HPV18/45; HPV16+P3; HPV16+P5; HPV18/45+P3; 

228 HPV18/45+P5; HPV16+18/45+P4 (1+2+1+1+1+1+1+1). 

229

230 In univariate analysis, the HR-HPV positivity was associated with not being 

231 married (crude odds ratio (cOR) 2.21 (95%CI 1.3–3.5, p<0.001), alcohol 

232 consumption (cOR 1.98, 95%CI 1.3–2.9, p<0.001), cigarette smoking cOR (1.89, 

233 95%CI 1.0–3.3, p=0.042), and smoking 5 or less times per day (cOR 2.14, 95% CI 

234 1.6-3.9, p=0.024). Women with 1–5 pregnancies (cOR 0.27,95%CI: 0.1–0.7, 

235 p=0.009) and ≥6 pregnancies (cOR 0.26, 95%CI: 0.1–0.5), similarly to women with 

236 1–3 children (cOR 0.32,95%CI 0.1–0.7, p=0.006) and ≥4 children (cOR 0.26, 
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237 95%CI 0.1–0.6, p<0.001)) had lower odds of having HR-HPV compared to women 

238 with no previous pregnancies or children. Women previously diagnosed with 

239 cervical pathology also had lower odds of HR-HPV detection (cOR 0.60, 95%CI 

240 0.4-0.9, p=0.017).

241

242 Table 2. Multivariate logistic regression analysis of the risk factors for 

243 HR-HPV infection.

244
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Characteristic aOR 95% CI p-
value

Age group
    45-49 — —
    30-34 1.27 0.70, 2.33 0.4
    35-39 0.96 0.53, 1.74 0.9
    40-44 0.96 0.53, 1.76 >0.9
Marital status
    Married — —
    Not married 1.61 0.93, 2.70 0.079
Smokes cigarettes
    No — —
    Yes 1.06 0.53, 1.99 0.9
Alcohol consumption
    None — —
    Yes 1.81 1.14, 2.82 0.010
Number of 
pregnancies
    No pregnancy — —
    1-5 pregnancies 0.43 0.16, 1.30 0.11
    6 and more 
pregnancies

0.36 0.13, 1.14 0.066

Previously diagnosed 
with cervical 
pathology
    No — —
    Yes 0.63 0.41, 0.95 0.032
Abbreviations: CI = Confidence Interval, OR = 
Odds Ratio

245
246

247 After adjusting for confounding factors identified in univariate analysis and age 

248 (marital status, smoking cigarettes, consuming alcohol, number of pregnancies 

249 and previous diagnoses of cervical pathology) (Table 3), only alcohol consumption 

250 (adjusted odds ratio (aOR) 1.81, 95%CI 1.14-2.82; p=0.010) was associated with 

251 increased odds of HPV infection, while the history of previously diagnosed cervical 

252 pathology was associated with a decreased odds of having HPV (OR 0.63, 95%CI 

253 0.41-0.95; p=0.032).
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254

255 DISCUSSION

256 The aim of this study was to investigate the prevalence of HR-HPV infection 

257 among 30-49 years old women in Chuy region of Kyrgyzstan and its association 

258 with various socio-demographic and behavioral risk factors. The overall 

259 prevalence of HR-HPV (9%) is comparable to the average prevalence of HPV 

260 infection among women worldwide, which ranges from 5% to 15% depending on 

261 the region (7,9,19). Regionally, a study conducted in Uzbekistan between 2021 

262 and 2023 has shown similar prevalence (7.4%) of 12 HR-HPV (7), however studies 

263 from Kazakhstan have shown much higher HR-HPV prevalence ranging from 16 

264 to 43% (9). The higher prevalence of HR-HPV in the two rural sites (Sokuluk and 

265 Jani-Jer), although not statistically significant, suggests that local environmental, 

266 cultural or health factors may influence the HPV transmission, consistent with 

267 findings from studies in Tanzania and Gabon, where regional differences in HPV 

268 prevalence were also observed (20,21). 

269 Notably, HPV type 16 was the most common type (2.5%), consistent with global 

270 (19) and regional reports(7–9) . The presence of other HR-HPV types such as HPV 

271 31, HPV 33, HPV 52, and HPV 39 (grouped as HPV-P3 and P5) highlights the 

272 complex nature of HPV infection and suggests that broader screening programs 

273 should consider a wider range of HPV strains rather than focusing only on HPV 

274 16 and HPV 18 (22). 

275 In our study, we identified only two statistically significant risk factors associated 

276 with HPV detection: use of alcohol increased the odds, and the previous cervical 

277 pathology decreased the odds. The association with alcohol use has been 

278 previously demonstrated (23,24), alcohol may contribute to more risky sexual 
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279 behavior and increased risk of HPV infection. Treatment of previous cancer 

280 pathology may remove or alter the infected epithelium, thereby reducing the viral 

281 load or eliminating the infected cells, possibly reducing the sensitivity of HPV 

282 detection (25). Several other risk factors in our study were associated with 

283 increased, although not statistically significant, odds of HPV detection. Not being 

284 married, number of previous pregnancies, and smoking have all been shown to be 

285 associated with HPV detection in previous observational studies, although there 

286 is big variability among the studies (24). Association with obstetric history was 

287 particularly striking, with women with more than one or more than six 

288 pregnancies having more than half reduced odds of HPV detection. Parity has 

289 been consistently reported to importantly reduce the risk of HPV infection 

290 compared to women without children (24,26), possibly due to immune system 

291 changes during pregnancy (27). Immunosuppression, especially HIV infection has 

292 also been shown to be strongly associated with persistent HPV detection (24,26), 

293 however the HIV prevalence in Kyrgyzstan is very low, estimated at 0.3% by 

294 UNAIDS (28). 

295 In our study, only 13% of women with HR-HPV infection were identified with VIA 

296 screening. WHO no longer recommends VIA as cervical screening method, due to 

297 low and highly variable sensitivity, depending on the capacity and training of the 

298 providers (17). Recently the Kyrgyzstan MOH also aligned the cervical screening 

299 guidelines to the WHO (16) recommending HPV testing or cytology as screening 

300 tests. However, the challenge for Kyrgyzstan and other resource-limited countries 

301 is access to HPV testing, which remains expensive and centralized, and 

302 unavailable for many women most at risk.

303 LIMITATION AND STRENGHTS
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304 One of the limitations of our study was that the population included only those 

305 women who responded to the invitation to undergo cervical cancer screening at 

306 the participating study sites, and may not be representative of the overall 

307 population The risk factor analysis was based on self-reported demographic and 

308 behavioral characteristics, which may be prone to reporting and social desirability 

309 bias (29). On the other hand, this is the first study describing prevalence of HR-

310 HPV in Kyrgizstan, providing first information on HR-HPV prevalence and 

311 distribution in this country. The study was conducted in routine setting in primary 

312 health facilities, thus providing pragmatic information from routine setting at an 

313 early stage of HPV screening introduction in the country.

314 CONCLUSION AND RECOMMENDATIONS

315 This study represents the first comprehensive data on the prevalence and 

316 distribution of HR-HPV types among 30-49 years old women in three primary 

317 facilities in Kyrgyzstan. We show prevalence of HR-HPV of 9%, with HPV 16 being 

318 most common type identified, , followed by other types grouped into P3 and P5. 

319 The findings emphasize the importance of tailored public health interventions, 

320 including expanded HPV vaccination, and enhancing and scaling HPV-testing 

321 based cervical cancer screening programs. Further research is needed to evaluate 

322 the impact of these interventions on reducing the burden of HPV-associated 

323 cervical cancer in Kyrgyzstan.
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