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Abstract
Objective: To analyse the positive rates of low-grade (LSIL) and high-grade (HSIL) squamous intraepithelial lesions, and cervical

cancer (CC), and identify groups at high risk for CC in Guangxi.

Setting: CC screening options in Guangxi, which is the only minority autonomous area in South China, include the National

Cervical Cancer Screening Project (NCCSP) and physical examination (PE).

Methods: This study was based on PE and NCCSP sample data obtained from 2012 to 2019. We calculated the positive rates of

LSIL, HSIL, and CC; analysed the adjusted odds ratio (aOR) and 95% confidence intervals (CI) of the variables in multivariate

logistic regression; and subsequently identified groups at high risk for CC.

Results: The positive rates of LSIL, HSIL, and CC for the total of 873,880 samples were 1.89%, 0.60%, and 0.03%, respectively.

Females over 64 years of age (vs. 50–64; aOR= 2.05; 95% CI, 1.71–2.46; P< 0.001) and those from urban (vs. rural; aOR= 1.66;

95% CI, 1.57–1.76; P< 0.001), minority (vs. non-minority; aOR= 1.24; 95% CI, 1.13–1.35; P< 0.001), and coastal (vs. inland; aOR

= 1.15; 95% CI, 1.06–1.25; P= 0.001) areas were associated with a high risk of HSIL. Females over 64 (vs. 50–64; aOR= 4.37;

95% CI, 2.88–6.63; P< 0.001) and those from urban (vs. rural; aOR= 3.05; 95% CI, 2.36–3.95; P< 0.001) areas were significantly
associated with a high risk of CC.

Conclusion: Females from urban areas in Guangxi are at high risk for CC. Public health strategies should focus on high-risk

populations.
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Abbreviations

CC cervical cancer.
NCCSP national cervical cancer screening project.
PE physical examination.
aOR adjusted odds ratios.
CIs confidence intervals.
LSIL low-grade squamous intraepithelial lesion.
HSIL high-grade squamous intraepithelial lesion.
CIN1 cervical intraepithelial neoplasia 1.
CIN2 cervical intraepithelial neoplasia 2.
CIN3 cervical intraepithelial neoplasia 3.

Introduction
Cervical cancer (CC) is the fourth leading cause of cancer-
related death in females worldwide.1 In 2018, approximately

1School of Public Health, Guangxi Medical University, Nanning, Guangxi

Zhuang Autonomous Region, China
2School of Public Health, Guilin Medical University, Guangxi Zhuang

Autonomous Region, China
3Department of Cytopathology Diagnosis, Guangxi Kingmed Diagnostics

Group Co., Ltd, Nanning, Guangxi Zhuang Autonomous Region, China
4Department of Guangxi Science and Technology Major Project, Guangxi

Center for Diseases Prevention and Control, Nanning, Guangxi Zhuang

Autonomous Region, China
5School of Stomatology, Guangxi Medical University, Nanning, Guangxi

Zhuang Autonomous Region, China

*Contributed equally to this work.

Corresponding author:
Zhiyong Zhang, School of Public Health, Guangxi Medical University, 22

ShuangYong Road, Nanning 530021, Guangxi Zhuang Autonomous Region,

China; Guilin Medical University, School of Public Health, 20 Lequn Road,

Guilin, Guangxi Zhuang Autonomous Region, China, Guilin.

Email: rpazz@163.com.

Original Article

J Med Screen
2022, Vol. 29(1) 44–52

© The Author(s) 2021

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/09691413211039254

journals.sagepub.com/home/msc

https://orcid.org/0000-0002-0031-3299
mailto:rpazz@163.com
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/09691413211039254
https://journals.sagepub.com/home/msc


570,000 new cases were reported worldwide and more than
31,100 patients died directly from CC.2 CC puts a heavy
social and economic burden on individuals, families, and coun-
tries.3,4 It is also the second most common cancer that endan-
gers females’ physical and mental health in China,5 where its
incidence and mortality are increasing.6,7 Human papilloma-
virus (HPV) vaccines and population-based screening are con-
sidered to be effective methods to address CC.8

To improve the public health status of females, the health
department of China implemented the National Cervical Cancer
Screening Project (NCCSP) in 2009. Rural females between 35
and 64 years of age are the main target of NCCSP, and this
service is free. The NCCSP also allows urban females to pay for
this service. Physical examination (PE) is a program run by the
Department of Health Examination in public and private hospitals.
PE for females includes a CC test, and the primary PE customers
are urban females. PE is not a free service, and CC test charges
range between $55 and $90, depending on which reagents the

customers choose. Although hundreds of hospitals in Guangxi
have implemented PE to date, there are no exact data on its cover-
age. The NCCSP and PE programmes are voluntary and not
mutually exclusive, and females are free to select either pro-
gramme. It is estimated that approximately 0.26% of women
have undergone both the NCCSP and PE programmes.
Although health departments recommend that women undergo
CC screening every three years, the NCCSP only covered
21.9% of target people in rural areas due to funding limitations,
which is far below the expected rate of 80% noted in a recent
report from the National People’s Congress of Guangxi. It is esti-
mated that approximately 3.9% of women have undergone CC
screening multiple times. The exact data for PE coverage have
not been reported.

Liquid-based cytological testing for CC screening is a conven-
tional examination for adult females. This method has been
widely used in NCCSP and PE programmes for several years.
According to local health authorities, approximately 2.2 million

Figure 1. Flowchart of sample inclusion and exclusion criteria. PE: Physical examination; NCCSP: National cervical cancer screening project.
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samples were collected during the CC screening project in
Guangxi from 2011 to 2020. After taking some factors into
account, such as testing cost, efficiency, and capacity,9 approxi-
mately 1 million cytology samples from local health departments
and hospitals have been delivered to and tested by an independent
clinical laboratory (ICL) since 2012, based on cooperation con-
tracts. Two other independent gene laboratories participated in
the Guangxi CC screening project. However, they mainly per-
formed HPV diagnosis. This study is based on the data from
the ICL. The sources of cytology samples included the NCCSP
and PE programmes of 105 counties, which represent approxi-
mately 94.5% (105/110) of Guangxi. Samples from the remain-
ing five counties were tested by local hospitals but were
excluded as the data were not shared. Although not all samples
were included, the study still covered a statistically representative
sample of CC screening.

Many studies have reported the incidence of CC based on data
from the NCCSP in China, and this condition primarily affects
females aged 35 to 64 years. However, only a limited number
of studies have focused on populations at a high risk of CC in
minority areas, such as Guangxi, which is the only ethnic minority
autonomous region in South China. In addition to NCCSP

samples, PE samples were included in this study. Compared
with NCCSP, the main target population of PE is urban
females. This paper aims to analyse the positive rates of low-grade
(LSIL) and high-grade (HSIL) squamous intraepithelial lesions,
and CC, and identify groups at high risk for CC in Guangxi.

Materials and methods

Study population
This study was based on data from the laboratory database
system (LDS) of an ICL in Guangxi. LDS is a data manage-
ment platform that is used to collect and manage information
on samples, including test methods, cytology types, diagnosti-
cians, and diagnoses.

The NCCSP samples included in the study met the inclusion
and exclusion criteria. The following inclusion criteria were
employed: 1) The type of cytology sample was a liquid-based
cytology cervical smear, and the date of diagnosis ranged from
January 1, 2012 to October 31, 2019. 2) The origin of cytology
samples was NCCSP in Guangxi. 3) Cytology samples had a
defined cytopathology diagnosis. The exclusion criteria were

Table 1. Sample characteristics of CC screening tested by ICLs in Guangxi, China, 2012–2019.a

Variables

Sample source, No. (%)

Total P valuePE (n= 309,643) NCCSP (n= 564,237)

Years < 0.001

Before 2015 44,051 (14.23) 8492 (1.51) 52,543

2015 36,187 (11.69) 1014 (0.18) 37,201

2016 45,907 (14.83) 65,032 (11.53) 110,939

2017 54,822 (17.70) 170,944 (30.30) 225,766

2018 64,054 (20.69) 123,039 (21.81) 187,093

2019 64,622 (20.87) 195,716 (34.69) 260,338

District < 0.001

Urban 273,376 (88.29) 53,268 (9.44) 326,644

Rural 36,267 (11.71) 510,969 (90.56) 547,236

Minority status < 0.001

Minority areas 26,146 (8.44) 52,191 (9.25) 78,337

Non-minority areas 283,497 (91.56) 512,046 (90.75) 795,543

Areas with GDP, $USD per year < 0.001

< 6228.0 181,346 (58.57) 390,719 (69.25) 572,065

≥ 6228.0 128,297 (41.43) 173,518 (30.75) 301,815

Geographic setting < 0.001

Coastal areas 35,125 (11.34) 71,450 (12.66) 106,575

Inland areas 274,518 (88.66) 492,787 (87.34) 767,305

Region setting < 0.001

in southeast Guangxi 80,984 (26.15) 139,154 (24.66) 220,138

in central Guangxi 44,955 (14.52) 44,891 (7.96) 89,846

in northwest Guangxi 36,535 (11.80) 73,860 (13.09) 110,395

in southwest Guangxi 84,178 (27.19) 99,464 (17.63) 183,642

in north Guangxi 62,991 (20.34) 206,868 (36.66) 269,859

Age < 0.001

< 35 years 112,203 (36.24) 52,075 (9.23) 164,278

35–49 years 150,432 (48.58) 326,673 (57.90) 477,105

50–64 years 42,639 (13.77) 181,312 (32.13) 223,951

> 64 years 4369 (1.41) 4177 (0.74) 8546

aP value < 0.05 was considered statistically significant.

CC: cervical cancer; ICL: independent clinical laboratory; PE: physical examination; NCCSP: national cervical cancer screening project.
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as follows: 1) cytology samples obtained from other projects,
2) cytology samples from other provinces, and 3) unqualified
cytology samples or without defined diagnosis.

PE samples included in the study met the inclusion and exclu-
sion criteria. The inclusion criteria were as follows: 1) the type of
cytology sample was liquid-based cytology cervical smear, and
the date of diagnosis was from January 1, 2012 to October 31,
2019. 2) The origin of cytology samples was PE in Guangxi.
3) Cytology samples should qualify and have defined cytopathol-
ogy diagnosis. The exclusion criteria were as follows: 1) cytology
samples obtained from projects other than PE, 2) cytology
samples from other provinces, and 3) unqualified cytology
samples or samples without a defined diagnosis (Figure 1).

Study variables
Diagnoses of cytological testing of cervical cells were classified
into the following types based on the Bethesda System for
reporting cervical cytology10: 1) atypical squamous cells encom-
passing cells of undetermined significance (ASC-US) and not

excluding HSIL (ASC-H); 2) LSILs encompassing HPV/mild
dysplasia / cervical intraepithelial neoplasia (CIN) 1; 3) HSIL
encompassing moderate and severe dysplasia, carcinoma in
situ, CIN 2 and CIN 3; and 4) squamous cell carcinoma.

The characteristics of the samples were defined as based on
the following subgroups for rate calculations: 1) districts (urban
or rural); 2) GDP11 (< 6228.0 USD$ per year or ≥ 6228.0 USD
$ per year based on the average exchange rate of renminbi
against dollars (6.8985 to 1) in 2019);12 3) minority status
(minority or non-minority areas); 4) geography (coastal or
inland areas); 5) sample source (NCCSP or PE); and 6) age
(< 35, 35–49, 50–64, or > 64 years).

Statistical analysis
Sample structures (encompassing detection time and other vari-
ables—see Table 1) between PE and NCCSP were compared
by chi-square testing, and the positive rates of LSIL, HSIL,
and invasive cancer were calculated according to age stratifica-
tion. Adjusted odds ratios (aORs) and 95% confidence intervals

Figure 2. Annual sample size for (a) PE and (b) NCCSP in guangxi zhuang autonomous region from 2012 to 2019. The total sample size for PE

was 309,643, and for NCCSP was 564,237. PE: Physical examination; NCCSP: National cervical cancer screening project.
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(95% CIs) of variables were calculated using the multivariate
logistic regression model. Considering the structural difference
between PE and NCCSP (Table 1), sample origin (PE or
NCCSP) was controlled for covariables in the multivariate
logistic regression model. All statistical procedures of this
paper were performed using IBM SPSS statistic version 22; sta-
tistical approaches and procedures were recorded as syntax of
SPSS for review. Graphs were generated using draw.io
version 14.4.3. The level of significance was set at α= 0.05.

Results

Characteristics
A final total of 873,880 samples were included in the study, and
the PE and NCCSP sample groups included 309,643 and
564,237 individuals, respectively (Table 1). The average age of
women receiving PE services was 39.00±10.29 years, which
was younger than that of women involved in the NCCSP (45.26
±8.83 years, P<0.001). The sample structures of PE and

NCCSP were different, and the proportions of patients aged 35
to 64 in the two groups were 62.35% and 90.03%, respectively.
A total of 88.29% of the PE samples were collected from urban
areas, and 90.56% of the NCCSP samples were obtained from
rural areas (P<0.001). The proportions of samples from non-
minority areas, inland areas, and areas with GDP≥6228.0 (USD
$ per year) in the PE group were 91.56%, 88.66%, and 41.43%,
respectively. These values were greater than those noted in the
NCCSP group (90.75%, P<0.001; 87.34%, P<0.001; and
30.75%, P<0.001, respectively) (Table 1). The PE and NCCSP
sample sizes from 2012 to 2019 are presented in Figure 2.

Positive rates
The positive rates of LSIL, HSIL, and invasive cancer in all
873,880 participants were 1.89% (16,500/873,880), 0.60%
(5262/873,880), and 0.03% (247/873,880, 28.26/100,000),
respectively. The positive rates in the PE samples were
2.32% for LSIL (7184/309,643), 0.78% for HSIL (2417/
309,643), and 0.05% for invasive cancer (142/309,643).

Table 2. Comparison of the positive rates of LSIL, HSIL, and invasive cancer identified by PE or the NCCSP.a

Age group Cytopathology diagnosis

PE (n= 309,643) NCCSP (n= 564,237)

OR (95% CI)b P Valuen % n %

<35 Positive 2937 2.62 963 1.85 1.11(1.09–1.13) < 0.001

Negative 109,266 97.38 51,112 98.15

35–49 Positive 3327 2.21 5891 1.80 1.15(1.12–1.18) < 0.001

Negative 147,105 97.79 320,782 98.20

50–64 Positive 819 1.92 2395 1.32 1.35(1.27–1.43) < 0.001

Negative 41,820 98.08 178,917 98.68

> 64 Positive 101 2.31 67 1.60 1.18(1.04–1.34) 0.018

Negative 4268 97.69 4110 98.40

total Positive 7184 2.32 9316 1.65 1.23(1.21–1.26) < 0.001

Negative 302,459 97.68 554,921 98.35

< 35 Positive 546 0.49 168 0.32 1.12(1.08–1.17) < 0.001

Negative 111,657 99.51 51,907 99.68

35–49 Positive 1339 0.89 1652 0.51 1.42(1.37–1.48) < 0.001

Negative 149,093 99.11 325,021 99.49

50–64 Positive 443 1.04 986 0.54 1.64(1.51–1.77) < 0.001

Negative 42,196 98.96 180,326 99.46

> 64 Positive 89 2.04 39 0.93 1.37(1.22–1.54) < 0.001

Negative 4280 97.96 4138 99.07

total Positive 2417 0.78 2845 0.50 1.30(1.26–1.34) < 0.001

Negative 307,226 99.22 561,392 99.50

< 35 Positive 9 0.01 0 0.00 1.46(1.46–1.47) 0.041

Negative 112,194 99.99 52,075 100.00

35–49 Positive 57 0.04 31 0.01 2.06(1.76–2.40) < 0.001

Negative 150,375 99.96 326,642 99.99

50–64 Positive 57 0.13 65 0.04 2.46(2.03–2.97) < 0.001

Negative 42,582 99.87 181,247 99.96

> 64 Positive 19 0.43 9 0.22 1.33(1.03–1.72) 0.076

Negative 4350 99.57 4168 99.78

total Positive 142 0.05 105 0.02 1.62(1.46–1.81) < 0.001

Negative 309,501 99.95 564,132 99.98

aP value < 0.05 was considered statistically significant.
bThe reference was the positive rate of NCCSP.

LSIL: low-grade squamous intraepithelial lesion; HSIL: high-grade squamous intraepithelial lesion; PE: physical examination; NCCSP: national cervical cancer

screening project; OR: odds ratio.
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These values were greater than those noted in NCCSP samples
(1.65% for LSIL [9316/564,237], 0.50% for HSIL [2845/
564,237], and 0.02% [105/564,237] for invasive cancer). The
results were stratified by age (Table 2).

High-risk population
The variable “sample source” (samples from NCCSP or PE)
was controlled for covariables, and other significant variables
in single factor analysis were entered into the multivariate
logistic regression model. The results showed that females
from coastal areas (vs. inland areas; aOR= 0.90; 95% CI,
0.86–0.95; P< 0.001) were significantly associated with a
low risk of LSIL. Urban areas (vs. rural; aOR= 1.23; 95%
CI, 1.19–1.27; P< 0.001), age < 35 years (vs. 50–64; aOR=
1.54; 95% CI, 1.50–1.62; P< 0.001), 35–49 years (vs. 50–64;
aOR= 1.33; 95% CI, 1.27–1.38; P< 0.001), and > 64 years
(vs. 50–64; aOR= 1.30; 95% CI, 1.12–1.53; P= 0.001) were
significantly associated with a high risk of LSIL (Table 3).

Females aged over 64 (vs. 50–64; aOR= 2.05; 95% CI,
1.71–2.46; P< 0.001) and females from urban (vs. rural; aOR
= 1.66; 95% CI, 1.57–1.76; P< 0.001), minority (vs. non-
minority; aOR= 1.24; 95% CI, 1.13–1.35; P< 0.001), and
coastal (vs. inland; aOR= 1.15; 95% CI, 1.06–1.25; P=
0.001) areas were associated with a high risk of HSIL.
Females under 35 (vs. 50–64; aOR= 0.57; 95% CI, 0.52–
0.62; P< 0.001) were associated with a low risk of HSIL
(Table 4).

Females over 64 (vs. 50–64; aOR= 4.37; 95% CI, 2.88–
6.63; P< 0.001) and females from urban areas (vs. rural;
aOR= 3.05; 95% CI, 2.36–3.95; P< 0.001) were significantly

associated with a high risk of invasive cancer. Females under
35 (vs. 50–64; aOR= 0.07; 95% CI, 0.03–0.13; P< 0.001)
and 35–49 (vs. 50–64; aOR= 0.30; 95% CI, 0.23–0.40; P<
0.001) were significantly associated with a low risk of invasive
cancer (Table 5).

Discussion
Guangxi is the only ethnic minority coastal province in South
China; it has a relatively weak economy and borders northern
Vietnam. The ethnic structure of Guangxi is relatively
complex, with Han, Zhuang and Yao accounting for 62%,
31% and 3%, respectively. The remaining ethnic minorities
account for approximately 4% of the population. Guangxi is
home to the largest Zhuang and Yao populations. Similar to
other developing areas,13,14 the trend of increasing mortality
from CC puts an increasingly heavy burden on individuals,
families, and the country.7,15 This study found that the positive
rate of CC in Guangxi was 28.26/100,000, which was higher
than that reported in previous studies in China (13.30/
100,000)16 but lower than that reported in Guangdong
(45.03/100,000), a developed province located in southeastern
Guangxi.17

Females aged 35–64 were the main target population of the
NCCSP, and this population was associated with a higher risk
of CC than younger females in this study. Similar results were
noted in a previous study in China.18 We found that females
over 64 were associated with a significantly higher risk of
CC than females aged 50–64 (the main target population of
the NCCSP). The Chinese National Cancer Center also esti-
mated a high incidence rate in elderly females in China19 and

Table 3. Positive rates and multivariate logistic regression for LSIL.a

Variables Samples (n= 873,880)

LSIL Single factor analysis

Multivariate logistic

regression

Positive (n= 16,500) Positive rate (%) OR (95% CI)b P value aOR (95% CI)c P value

District

Rural 547,236 9269 1.69 1.00 1.00

Urban 326,644 7231 2.21 1.31(1.27–1.36) < 0.001 1.23(1.19–1.27) < 0.001

Minority areas

No 795,543 15,066 1.89 1.00

Yes 78,337 1434 1.83 0.97(0.92–1.02) 0.215

Areas with GDP

≥ 6228.0 USD 301,815 5868 1.94 1.00

< 6228.0 USD 572,065 10,632 1.86 0.96(0.93–0.99) 0.005

Geographic setting

Inland areas 767,305 14,686 1.91 1.00 1.00

Coastal areas 106,575 1814 1.70 0.89(0.85–0.93) < 0.001 0.90(0.86–0.95) < 0.001

Age

< 35 164,278 3900 2.37 1.67(1.59–1.75) < 0.001 1.54(1.50–1.62) < 0.001

35–49 477,105 9218 1.93 1.35(1.30–1.41) < 0.001 1.33(1.27–1.38) < 0.001

50–64 223,951 3214 1.44 1.00 1.00

> 64 8546 168 1.97 1.38(1.18–1.61) < 0.001 1.30(1.12–1.53) 0.001

aP value < 0.05 was considered statistically significant.
bThe value 1.00 represents the reference in single-factor analysis.
cThe value 1.00 represents the reference in multivariate logistic regression.

LSIL: low-grade squamous intraepithelial lesion; OR: odds ratio; aOR: adjusted odds ratio.
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suggested that CC screening should include those aged 65 and
older.20

We found that urban females in Guangxi were associated
with a high risk of CC, similar to previous studies describing
the incidence of CC in urban and rural areas.21–23 Previous

studies suggested that urban females have more sex partners
and first intercourse at a younger age than rural females.24

These sexual behaviours are risk factors for CC.25 Some
studies conducted in developed countries suggested a high inci-
dence of CC in rural females and ethnic minority populations.26

Table 4. Positive rates and multivariate logistic regression for HSIL.a

Variables Samples (n= 873,880)

HSIL Single factor analysis

Multivariate logistic

regression

Positive (n= 5262) Positive Rate (%) OR (95% CI)b P value aOR (95% CI)c P value

District

Rural 547,236 2767 0.51 1.00 1.00

Urban 326,644 2495 0.76 1.52(1.44–1.60) < 0.001 1.66(1.57–1.76) < 0.001

Minority areas

No 795,543 4708 0.59 1.00 1.00

Yes 78,337 554 0.71 1.20(1.10–1.31) < 0.001 1.24(1.13–1.35) < 0.001

Areas with GDP

≥ 6228.0 USD 301,815 1833 0.61 1.00

< 6228.0 USD 572,065 3429 0.60 0.99(0.93–1.05) 0.649

Geographic setting

Inland areas 767,305 4548 0.59 1.00 1.00

Coastal areas 106,575 714 0.67 1.13(1.05–1.22) 0.002 1.15(1.06–1.25) 0.001

Age

< 35 164,278 714 0.43 0.68(0.62–0.74) < 0.001 0.57(0.52–0.62) < 0.001

35–49 477,105 2991 0.63 0.98(0.92–1.05) 0.581 0.94(0.88–1.00) 0.051

50–64 223,951 1429 0.64 1.00 1.00

> 64 8546 128 1.50 2.37(1.97–2.84) < 0.001 2.05(1.71–2.46) < 0.001

aP value < 0.05 was considered statistically significant.
bThe value 1.00 represents the reference in single-factor analysis.
cThe value 1.00 represents the reference in multivariate logistic regression.

HSIL: high-grade squamous intraepithelial lesion; OR: odds ratio; aOR: adjusted odds ratio.

Table 5. Positive rates and multivariate logistic regression for invasive cervical cancer.a

Variables

Samples
Invasive cancer Single factor analysisb

Multivariate logistic

regressionc

(n= 873,880) Positive (n= 247) Positive Rate (%) OR (95% CI) P value aOR (95% CI) P value

District

Rural 547,236 102 0.02 1.00 1.00

Urban 326,644 145 0.04 2.38(1.85–3.07) < 0.001 3.05(2.36–3.95) < 0.001

Minority areas

No 795,543 229 0.03 1.00

Yes 78,337 18 0.02 0.80(0.49–1.29) 0.356

Areas with GDP

≥ 6228.0 USD 301,815 82 0.03 1.00

< 6228.0 USD 572,065 165 0.03 1.06(0.82–1.38) 0.685

Coastal or inland

Inland areas 767,305 205 0.03 1.00

Coastal areas 106,575 42 0.04 1.48(1.06–2.06) 0.021

Age

< 35 164,278 9 0.01 0.10(0.05–0.19) < 0.001 0.07(0.03–0.13) < 0.001

35–49 477,105 88 0.02 0.34(0.26–0.45) < 0.001 0.30(0.23–0.40) < 0.001

50–64 223,951 122 0.05 1.00 1.00

> 64 8546 28 0.33 6.03(3.99–9.10) < 0.001 4.37(2.88–6.63) < 0.001

aP value < 0.05 was considered statistically significant.
bThe value 1.00 represents the reference in single-factor analysis.
cThe value 1.00 represents the reference in multivariate logistic regression.

OR: odds ratio; aOR: adjusted odds ratio.
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In this paper, ethnic disparities in HSIL were observed. In con-
trast, spatial and economic condition disparities of CC have
been reported worldwide.27,28 We found that low economic
conditions were not a risk factor in this study. We hypothesize
that although Guangxi is a developing region with low eco-
nomic conditions, the regional economic differences among
counties in Guangxi are not as large as those reported in pre-
vious studies between developed and developing countries.

The positive rate of HSIL (0.60%) in Guangxi was higher
than that reported in recent studies (0.48%–0.56%) in
China29–31 but lower than that reported in other developing
counties or areas.31,32 Notably, this study was based on cervical
cytological results rather than histological results, which is
similar to some population-based studies on CC screening. In
this study, we found that being female over 64 and being
from an urban area were common risk factors for CC and
HSIL. We also discovered that the 35–49 and 50–64 age
groups had similar HSIL risks. CC screening showed high
value in the early detection of HSIL in the target population.
Previous studies have reported a strong relationship between
HSIL and cancers,33–35 particularly CC and anal cancer.36–38

We should focus on these populations at high risk for CC
and HSIL in Guangxi.

Notably, the urban female population is not yet covered by the
NCCSP in Guangxi, but the NCCSP allows these females to
self-pay for CC testing. However, compared with the periodic
check-up for rural females in the NCCSP, PE appears to be an
ideal screening method for most urban females. In addition,
some urban female workers can have regular check-ups paid for
by employers. Regular check-ups may help with the early detec-
tion of HSIL, and potentially give more opportunities to control or
interrupt its progression through appropriate treatments.39,40 The
main purpose of this screening is to identify CC patients early,
to save lives, and to improve quality of life.41,42 This paper iden-
tified populations in Guangxi at high risk for CC. This finding
suggests that if we pay more attention to the high-risk population,
then clinicians have more opportunities to identify potential
patients and treat them at early stages.43,44

In minority areas, the natural environment may be harsh and
the economic level can be low because of traditional customs,
lifestyle, and culture. The low coverage rate of CC screening,
high prevalence of STIs and tuberculosis,and late detection
of HIV/AIDS in Guangxi may indicate certain obstacles to
the implementation of public health services, especially in
undeveloped minority areas, despite the similar expected stan-
dards of medical care and services at the county level.45–47 Our
results suggest that health departments should actively mobi-
lize urban women to participate in CC screening in their
early 60 s to identify HSIL and cancer patients at an early
stage. Surveys of target populations in low coverage areas
are conducive to exploring possible barriers to CC screen-
ing.48,49 Targeted campaigns in the local language can
promote awareness of women’s health, which has a positive
effect on CC screening.50

This paper has the following limitations. 1) Given differ-
ences in the serial numbers of HPV and liquid-based cyto-
logical samples, we did not incorporate the HPV results into
this study. 2) Given the significantly different features

between PE and NCCSP, the sample source was included in
the multivariate regression model as a covariate. Therefore,
the source could not be considered a potential variable in risk
analysis. 3) Both NCCSP and PE samples may contain a
small number of patients with HSIL who require regular
follow-up examination. Approximately 1.7% of HSIL patients
are estimated to undergo repeat CC screening in follow-up
visits, and the positive rate of HSIL may be overestimated.

Despite these limitations, there are also some strengths.
Many studies have focused on CC screening in China.
However, the majority were based on the NCCSP, and our
study is based on data from a large sample of the NCCSP
and PE. This paper expounds on the positive rates of LSIL,
HSIL and CC in Guangxi, thereby identifying high-risk popu-
lations and providing evidence for public health strategy
developers.

Conclusion
Our study revealed that females from urban areas are at high
risk for CC and HSIL in Guangxi. We suggest that public
health strategies must focus on these high-risk populations.
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