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ABSTRACT

Introduction. Cervical cancer is one of the most commonly
diagnosed cancers among women in China. The World Health
Organization (WHO) recommends routine screening for
cervical cancer, and the WHO Global Monitoring Framework
suggests that every nationmonitors cervical cancer screening.
However, little information is available on cervical cancer
screening behavior among women in China.
Methods.We used data from the 2010 China Chronic Disease
and Risk Factor Surveillance System that included 51,989
women aged 18 years and older.We report the proportion of
women who reported ever having had a Papanicolaou (Pap)
test, stratified by sociodemographic characteristics and geo-
graphic region.Multivariable logistic regressionmodeling was
performed to adjust for potential confounders.
Results. Overall, 21% of 51,989 women reported having ever
had a Pap test. The highest proportion was reported among

women aged 30–39 years (30.1%, 95% confidence interval,
26.8%–33.4%). In all geographic regions, women in rural
areas were consistently less likely than women in urban
areas to report having had a Pap test. Among women who
reported ever having a Pap test, 82% reported having the
most recent test in the past 3 years. Factors associated with
reporting ever having a test were being aged 30–49 years,
higher education, being married, and having urban health
insurance.
Conclusion. Our results indicate that screening programs
need to be strengthened along with a more intense focus
on specific demographic groups. National cervical cancer
screening guidelines and comprehensive implementation
strategies are needed to make screening services avail-
able and accessible to all women. The Oncologist 2015;
20:627–634

Implications forPractice:This study is the largestnationwideandpopulation-basedassessmentof self-reportedhistoryofPap test
for cervical cancer screening in China. This article describes cervical cancer screening behavior among women and examines key
demographic and geographic factors. Only one fifth of Chinese women reported having ever had a Pap test for cervical cancer
screening.The results highlight the urgent need to develop national cervical cancer screening guidelines and strategies thatmake
screening serviceswidely available, accessible, andacceptable toallwomen, especially to thosewho reside in rural areasand those
with no health insurance.

INTRODUCTION

Cervical cancer is one of themost commonly diagnosed cancers
among women in China. The 2012 Chinese Cancer Registry
reported an overall age-adjusted cervical cancer incidence rate
of8.98per100,000andamortality rateof2.13per100,000 that
was 48%higher in the rural than that in urban areas in all cancer
registration areas after standardization using the world pop-
ulation.The increase in age-specific incidence rates startedwith
the group aged 25 years and older and peaked at the age group
of 35–45 years.Themortalitywas relatively lowbefore 35 years
of age, dramatically increased after 35 years of age, and peaked
with the group aged 85 years and older [1].

The World Health Organization (WHO) recommends cancer
screening when resources are available to reach a high pro-
portion of the at-risk population and when management and
treatment of abnormalities detected are available [2]. In 2013,
the WHO Global Monitoring Framework suggested that all
nations monitor cervical cancer screening. The framework
recommends a metric that measures women aged 30 years
and older who have been screened at least once during their
lifetime [3].

Cervical cancer screening services are available in all prov-
inces of China, but coverage is highly variable across regions.
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Better understanding of the current status of cervical cancer
screening across China is needed to facilitate development of
a comprehensive cervical cancer prevention strategy and
national guidelines. In this study, we describe a self-reported
history of a Pap test of the uterine cervix among women in
China and examine key demographic and geographic factors
associated with the reported history of Pap test.

MATERIAL AND METHODS

Study Population
We obtained data from the 2010 China Chronic Disease and
Risk Factor Surveillance (CCDRFS) System. CCDRFS is a nation-
wide survey using face-to-face interviews and physical mea-
surements. It is conducted once every 3 years using a random
sampling design based on the China National Disease Surveil-
lance Points (DSP) system [4–6]. Briefly, the 2010 CCDRFS
covered all 31 provinces, autonomous regions, and munici-
palities and included 162 counties with surveillance points; 63
counties were in urban areas and 99 counties in rural areas
(Fig. 1). Multistage stratified cluster random samplingmethods
wereused to sample households. In the first stage of sampling,
four townships per county were randomly selected from each
surveillance point using the method of probability proportion
to size (PPS). PPS is a sampling procedure under which the
probabilityof aunit being selected is proportional to the sizeof
the ultimate unit, giving larger clusters a greater probability of
selectionandsmallerclustersa lowerprobability. In thesecond
stage, three villages or communities were sampled from each
selected township by the PPS method. In the third sampling
stage, a residential group (at least 50 households) from each
village or community was selected, and finally, from those
households, one permanent resident aged 18 years or older
was selected using the Kish grid method [6, 7]. Permanent

residents were defined as those who had lived in the
surveillance counties or districts for at least 6 months.

At leastthreeattemptsweremadetocontacteachselected
resident. If the selected household could not be reached,
a household with similar structure in terms of family size and
socioeconomic status in the same village or community
neighborhood was used as a replacement. Upon obtaining
informed consent, a face-to-face interview using standardized
questionnaires was carried out by trained interviewers.

A total of 98,712 participants (54% female, n 5 53,513)
were enrolled and interviewed from August to December in
the 2010 CCDRFS. The overall household sample replacement
rate was 9.3%. For this analysis, we included only women and
excluded 1,524 women who did not respond to the Pap test
question, resulting in a final analysis sample of 51,989women
aged 18 years or older. The survey protocol received Institu-
tionalReviewBoardapproval fromtheEthicsCommitteeof the
Chinese Center for Disease Control and Prevention. Informed
consent was obtained from all study participants.

History of Pap Test for Cervical Cancer Screening
The proportion of women who reported a history of Pap test
was determined by two questions under the questionnaire
section “For Cervical Cancer Screening (Women Only)”: “Have
you ever had a Pap test of the uterine cervix?” The response
categories were yes, no, or don’t know. For those who
answeredyes,theywerefurtherqueried“If youeverhada test,
how many years ago was your last examination?”

Sociodemographic Factors
We examined the following demographic factors: age (18–29,
30–39, 40–49, 50–59, 60–69, or 701 years), ethnicity (Han or
other, which included Zhuang, Manchu, Hui, Miao, Uyghur, Yi,
Tujia,Mongol, Korean, and Tibetan), years of education (fewer

Figure 1. Location of 162 urban and rural study sites of the China National Disease Surveillance Points System, the 2010 China Chronic
Disease and Risk Factor Surveillance.
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than 6, 6–11, or 12 or more), marital status (married, never
married, or other, which included those living with partner,
widowed, divorced, or married but not living with husband),
occupation (employed, student/unemployed, or retired), and
medical insurance (urban insurance, rural insurance, or no
insurance). Urban insurance included a basic medical in-
surance system for urban employees, government payment
for government employees, commercial insurance, supple-
mentary insurance for urban residents, as well as specific
insurance for seriousdiseases. Rural insurance includedabasic
medical insurance systemfor rural residents knownas theNew
Rural Cooperative Medical System. Provinces, autonomous
regions, and municipalities were categorized into geographic
region (eastern, middle, or western region), and residence
status (urban or rural) was according to the China National
Bureau of Statistics.We also created a variable that combined
geographic region and urban/rural residence.

Statistical Analysis
Weused SAS (Version 9.2; SAS Institute, Inc., Cary, NC, http://
sas.com/en_us/home.html) for statistical analysis and to
adjust for the complex sampling design in these analyses.
Prevalence estimates were adjusted to the population of
sampled areas consistentwith the CCDRFS complex sampling
design, accounting for sampling stratification, primary sam-
pling units, and clustering. We weighted all proportions to
obtain results representative of DSP areas to account for the
sampling scheme. Poststratification adjustments were made
for age and gender using data from the 2009National Sample
Survey on Population Changes, as well as the Taylor series
method for finite population correction to estimate standard
errors.

We used descriptive statistics to examine demographic
characteristics and cervical cancer screening behaviors. We
calculated theproportionofwomenwho reportedever having
a Pap test, prevalence odds ratios (POR), and 95% confidence
intervals (CIs) by sociodemographic and geographic region
categories. We used logistic regression modeling to simulta-
neously adjust for covariates. We also examined factors
associated with having a Pap test within the past 3 years.
Statistical significance was defined to be a p value of,.05.

RESULTS

Overall Characteristics of Survey Participants
Atotalof51,989adultwomen18yearsandolder (meanage,46
years; standard deviation, 15; range, 18–107 years) partici-
pated and answered the question of Pap test for cervical
cancer. Approximately 45.7% were women younger than 40
years of age, 68.6% were from rural areas, and 40.2% were
from the eastern region (Table 1).

Prevalence of Pap Testing
Overall, 20.7% (11,607 of 51,989, 95% CI 18.6%–22.8%) of
women reported ever having had a Pap test. The highest
proportion was reported by women aged 30–39 years (30.1%,
95% CI 26.8%–33.4%). Prevalence of reporting Pap test was
highest among women in eastern China (23.9%), followed by
women in the western (18.9%) and middle regions (18.3%).
Compared with the eastern region, the adjusted POR (95% CI)

was0.86 (0.65–1.12) forwomen in thewestern regionand0.78
(0.57–1.07) forwomen in themiddle region.The proportion of
women who reported ever having had a Pap test was higher
amongwomen residing in urban areas (29.1%) comparedwith
those in rural areas (16.9%); the adjusted POR was 0.76 with
95% CI 0.58–1.00, p5 .048 (Table 2).

Comparedwithwomenwith12ormoreyearsofeducation,
womenwith 6–11 years of education (adjusted POR 0.73, 95%

Table1. Numberofsubjects (N),proportion (%), andweighted

proportion by sociodemographic characteristics (female

participants, 2010 China Chronic Disease and Risk

Factor Surveillance)

Characteristic

No. of
subjects
(N5 51,989)

Proportion,
%

Weighted
proportion,
%a

Age

18–29 years 7,359 14.2 25.1

30–39 years 9,757 18.8 20.6

40–49 years 13,697 26.3 21.4

50–59 years 11,312 21.8 16.8

60–69 years 6,456 12.4 9.4

$70 years 3,408 6.6 6.8

Geographic region

Eastern 17,497 33.7 40.2

Middle 16,219 31.2 32.7

Western 18,273 35.1 27.1

Residence

Urban 21,041 40.5 31.4

Rural 30,948 59.5 68.6

Ethnicity

Han 44,306 85.2 90.7

Otherb 7,683 14.8 9.3

Education

12 years or more 11,521 22.2 23.4

6–11 years 24,728 47.6 50.7

Fewer than 6 years 15,740 30.3 25.9

Marital status

Never married 3,304 6.4 10.7

Married 43,830 84.3 81.4

Otherc 4,855 9.3 7.9

Occupation

Employed 34,796 66.9 69.5

Student/
unemployed

12,597 24.2 24.4

Retired 4,596 8.8 6.1

Medical Insurance

Urban insurance 15,960 30.7 26.6

Rural insurance 33,671 64.8 68.3

No insurance 2,358 4.5 5.0
aPercentages are weighted to represent the total population of the
national disease surveillance points system with poststratification for
age and gender.
bFor ethnicity,“Other” included Zhuang, Manchu, Hui, Miao, Uyghur, Yi,
Tujia, Mongol, Korean, or Tibetan.
cFormarital status,“Other” included those livingwith partner,widowed,
divorced, or married but not living with husband.
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CI0.65–0.83,p, .001) andwomenwith fewer than6yearsof
education (adjusted POR 0.49, 95% CI 0.41–0.60, p , .001)
were significantly less likely to report a history of Pap test.
When compared with women who reported being married,
those who reported never being married were least likely
to report a history of Pap test (adjusted POR 0.12, 95%
CI 0.09–0.16, p , .001). Compared with women who
reported having urban medical insurance, women with
rural insurance coverage (adjusted POR 0.47, 95% CI
0.38–0.58, p, .001) andwomenwho reported no insurance
coverage (adjusted POR 0.55, 95% CI 0.46–0.67, p , .001)

were significantly less likely to report a history of Pap test
(Table 2).

Whengeographic regionwas furtherexaminedbyurbanor
rural residence (Table 3), we found that women residing in
urbanareasweremore likely than thosewith rural residence to
report a history of Pap test, regardless of geographic region.
Compared with women with urban residence in the eastern
region, Pap testing rates were significantly lower among
womenwith rural residence in themiddle (adjusted POR 0.55,
95%CI0.36–0.85,p5 .007)andwesternregions (adjustedPOR
0.67, 95% CI 0.48–0.93, p5 .018).

Table 2. Number of subjects, number reported ever having Pap test, proportion (%), unadjusted POR, adjusted POR, 95% CI by

sociodemographic characteristics (female participants, 2010 China Chronic Disease and Risk Factor Surveillance)

Group
No. of
subjects

No. ever
had Pap test

Proportion, %
(95% CI)a

Unadjusted
POR (95% CI)

Adjusted PORb

(95% CI)
Adjusted
p value

Total 51,989 11,607 20.7 (18.6, 22.8)

Age

18–29 years 7,359 1,078 13.7 (12.2, 15.1) 0.40 (0.34, 0.46) 0.63 (0.54, 0.73) ,.001

30–39 years 9,757 3,006 30.1 (26.8, 33.4) 1.08 (0.98, 1.18) 1.06 (0.97, 1.15) .217

40–49 years 13,697 4,056 28.6 (25.4, 31.7) 1.00 1.00

50–59 years 11,312 2,434 21.2 (18.4, 24.0) 0.67 (0.61, 0.74) 0.65 (0.60, 0.72) ,.001

60–69 years 6,456 789 10.8 (9.2, 12.4) 0.30 (0.27, 0.35) 0.33 (0.29, 0.38) ,.001

$70 years 3,408 244 5.8 (4.7, 6.9) 0.15 (0.13, 0.18) 0.19 (0.15, 0.22) ,.001

Geographic region

Eastern 17,497 4,530 23.9 (19.9, 27.9) 1.00 1.00

Middle 16,219 3,399 18.3 (14.6, 21.9) 0.71 (0.52, 0.99) 0.78 (0.57, 1.07) .116

Western 18,273 3,678 18.9 (16.8, 20.9) 0.74 (0.58, 0.96) 0.86 (0.65, 1.12) .264

Residence

Urban 21,041 6,191 29.1 (26.4, 31.7) 1.00 1.00

Rural 30,948 5,416 16.9 (14.2, 19.5) 0.49 (0.40, 0.62) 0.76 (0.58, 1.00) .048

Ethnicity

Han 44,306 10,291 21.0 (18.8, 23.2) 1.00 1.00

Otherc 7,683 1,316 17.6 (15.0, 20.2) 0.80 (0.66, 0.98) 0.95 (0.78, 1.16) .626

Education

12 years or more 11,521 4,139 30.4 (27.5, 33.3) 1.00 1.00

6–11 years 24,728 5,693 21.2 (19.0, 23.3) 0.62 (0.54, 0.71) 0.73 (0.65, 0.83) ,.001

Fewer than 6 years 15,740 1,775 11.0 (9.0, 12.9) 0.28 (0.23, 0.34) 0.49 (0.41, 0.60) ,.001

Marital status

Married 43,830 10,724 23.6 (21.1, 26.0) 1.00 1.00

Never married 3,304 176 4.4 (3.5, 5.4) 0.15 (0.12, 0.19) 0.12 (0.09, 0.16) ,.001

Otherd 4,855 707 13.2 (11.3, 15.1) 0.49 (0.42, 0.58) 0.84 (0.73, 0.97) .021

Occupation

Employed 34,796 7,864 21.4 (19.3, 23.5) 1 1.00

Student/Unemployed 12,597 2,328 16.2 (13.4, 19.0) 0.71 (0.61, 0.82) 0.91 (0.77, 1.07) .245

Retired 4,596 1,415 30.9 (27.1, 34.6) 1.64 (1.34, 2.00) 1.15 (0.93, 1.41) .192

Medical insurance

Urban insurance 15,960 5,689 34.3 (31.8, 36.8) 1.00 1.00

Rural insurance 33,671 5,509 15.7 (13.6, 17.9) 0.36 (0.31, 0.42) 0.47 (0.38, 0.58) ,.001

No insurance 2,358 409 16.0 (13.3, 18.7) 0.37 (0.30, 0.44) 0.55 (0.46, 0.67) ,.001
aPercentages areweighted to represent the total populationof thenational disease surveillancepoints systemwithpoststratification for age andgender.
bAll sociodemographic variables in the table were included in the logistic analysis model.
cFor ethnicity, “Other” included Zhuang, Manchu, Hui, Miao, Uyghur, Yi, Tujia, Mongol, Korean, or Tibetan.
dFor marital status, “Other” included those living with partner, widowed, divorced, or married but not living with husband.
Abbreviations: CI, confidence interval; POR, prevalence odds ratio.
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Further subgroup analyses stratified by urban and rural
residence showed that women aged 50 years and older were
significantly less likely to reporteverhavinga test, regardlessof
urban or rural residence. In both areas, the proportions of
women aged 40–49 years had the largest difference (urban
39.7%, 95% CI 36.1–43.3; rural 23.6%, 95% CI 19.6–27.6).
Although women with fewer than 6 years of education were
significantly less likely to report a history of Pap test in both
urban and rural areas, reporting 6–11 years of education was
associated with lower prevalence of Pap test only among
women in urban areas. Similarly, reporting being a student or
unemployed was associated with lower prevalence of report-
inghistoryofPap testamongwomen in theurbanareasbutnot
among women in rural areas. Compared with women with
urban insurance, women with rural insurance and women
without insuranceweresignificantly less likely toreporthistory
of a Pap test in both urban and rural areas.

Most of women who reported ever having had a Pap test
reported the duration since their last test. Most women
reportedhavinghad the lastPap testwithin thepast5 years.Of
those reporting theduration fromtheirmost recent screening,
all the proportions in rural areas were lower than those in
urban areas, respectively. Among women who had a Pap test
within the past year (Fig. 2), a lower proportion of women in
rural areas (7%) reported having had a Pap test comparedwith
women in urban areas (11.6%).

DISCUSSION

Only one fifth of Chinese women in the CCDRFS reported
having ever had a Pap test for cervical cancer screening in our
study. This is a worrisome finding given that cervical cancer is
a common cancer in China with increasing incidence and
younger age at diagnosis [8]. Consistent with other surveys
around theworld,we found thatpooranduneducatedwomen
and those aged 50 years and older were less likely to report
having had a Pap test. In China, the peak incidence of cervical
cancer occurs among women ages 35–45 years of age [1], and
our data show that the highest prevalence of reporting a Pap
test is occurring the 10 years prior to this peak incidence as
recommended byWHO/International Agency for Research on
Cancer (IARC) [3].

In September 2012, theUnitedNationsHigh LevelMeeting
on Non-Communicable Diseases (NCDs) made a political
declaration on the importance of NCDs [9]. One of the
voluntary global targets includes monitoring women 30 years
and older who have been screened at least once in their
lifetime. The IARC recommended that organized cytology
screening for cervical cancer in developed countries, plus
follow-up of individuals who had confirmed or suspicious
diagnoses,wouldmarkedly reduce the incidenceandmortality
fromcervical canceramongwomenaged35–64years [10].The
most recent WHO guidelines (2013) recommend that priority
be given to maximizing coverage within the at-risk target age
group and assuring complete follow-up of those women
with abnormal screening test results, rather than maximiz-
ing the number of tests performed in a woman’s lifetime.
Cervical cancer screening is recommended for everywoman
30 years and older at least once in her lifetime, and women
between 30 and 49 years old should be prioritized for
screening [3]. Based on the WHO global monitoring frame-
work, our study found less than a quarter of Chinese women
aged 30 and older reported having been screened using
the Pap test. Ensuring availability of screening services to
maximize coverage throughout China and increasing screen-
ing participation among the high-risk age groups are critical
priorities for cervical cancer prevention and screening in
adult women.

WHO guidelines recommend the screening interval
(frequency) should not be less than 5 years (and not less than
10 years if using with a human papillomavirus [HPV] test) [3].
For the general population, the newest evidence-based screen-
ing guidelines recommended starting screening with cyto-
logic testing at age 21 and then every 3 years for women aged
21–29 years. Women aged 30 and older can be screened by
cytologic and HPV cotesting every 5 years or cytology alone
every 3 years [11]. However, our study indicated the proportion
of women aged 30 years and older and having a Pap test in the
last 3 years was less than 20% in China.

We found a significant difference in reporting history of
Pap test between urban and rural areas. There are vast
differences in sociocultural and economic development and
in health care access across China [12]. Eastern China is
generally more developed than middle China, and western

Table3. Numberof subjects, number reportedever havingPap test, proportion (%), unadjustedPOR, and adjustedPOR, 95%CI by

residence and geographic region (female participants, 2010 China Chronic Disease and Risk Factor Surveillance)

Residence by
geographic region

No. of
subjects

No. ever had
Pap test

Proportiona

(95% CI)
Unadjusted POR
(95% CI)

Adjusted PORb

(95% CI)
Adjusted
p value

Urban

Eastern 8,874 2,752 31.3 (27.2, 35.4) 1.00 1.00

Middle 7,273 2,044 28.2 (23.1, 33.3) 0.86 (0.63, 1.18) 0.89 (0.66, 1.21) .472

Western 4,894 1,395 25.3 (22.2, 28.4) 0.74 (0.58, 0.95) 0.81 (0.60, 1.08) .147

Rural

Eastern 8,623 1,778 19.1 (13.5, 24.6) 0.52 (0.35, 0.77) 0.76 (0.50, 1.17) .216

Middle 8,946 1,355 14.9 (10.4, 19.4) 0.39 (0.26, 0.57) 0.55 (0.36, 0.85) .007

Western 13,379 2,283 16.6 (14.1, 19.0) 0.44 (0.34, 0.57) 0.67 (0.48, 0.93) .018
aPercentages are weighted to represent the total population of the national disease surveillance points system with poststratification for age.
bAdjusted PORs were adjusted for age, ethnicity, education, marital status, occupation, and insurance.
Abbreviations: CI, confidence interval; POR, prevalence odds ratio.
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China is the least developed, which may explain the higher
screening rates in the east (23.9%). We also found that the
proportion of women reporting a history of Pap test within
rural areas was lower than those in urban areas in both the
middle and western regions. Thus, any cervical cancer early
detection program that can increase availability in rural areas
in middle and western region in China could increase screen-
ing substantially.

In this analysis, we found that the prevalence of reporting
Pap test use increasedwith increasing education level, consis-
tent with previous studies [13–15]. Socioeconomic indicators
predict health awareness, health care access, and affordability
through economic, psychological, and social mediators [16,
17].Wealso foundthatwomenwithurban insurance tendedto
be more likely to report a history of Pap test compared with
thosewith rural insuranceorwithno insurance.The successive
the New Rural Cooperative Medical System (NRCMS), which
hada lowreimbursement level foroutpatient services,wasnot
initiated until 2002 [18]. In general, compared with the urban
insurance system, NRCMS does not have standard reimburse-
ment policies across different areas, and coverage rates for
clinical preventive services and medicines are lower. In China,
the shift to a market economy was accompanied by the
disintegration of the rural communes in the 1980s, and the
rural health insurance system based on the rural communes
immediately became devoid [19]. Generally, outpatient
costs (including examinations) are not covered, and only
a part of inpatient hospital bills are compensated by the
NRCMS. Few rural residents pay out-of-pocket for fees
associated with screening test. However, most parts
of outpatient and inpatient costs (including examinations)
can be compensated by different kinds of urban insur-
ances, although the reimbursement ratios are different in
different provinces. Regular physical examinations are
required for employees in many state organizations and
companies (with the expense borne by the departments).
Increasing the availability and participation of screening
services in poor and rural areas is an important component

of working toward increasing cervical cancer screening
[20, 21].

Screening for precancerous lesions can be done in several
ways including cervical cytology (Pap tests), visual inspection
of the cervix with acetic acid (VIA), and testing for HPV DNA
(self-collection, physician collection, or point-of-care test).
Eachof thesemethodshas specific advantages, disadvantages,
and health system requirements that countries should con-
siderwhenplanning screeningprograms [22].Variedscreening
methods for cervical cancer have been explored in low- and
middle-income countries where organized Pap test screening
isneitheraffordablenor feasible [23,24].Currently, Chinadoes
not have national screening guidelines or services for cervical
cancer. Current screening in urban areas is opportunistic, and
screening is less common in rural areas, where the burden is
highest. In 2009, the Chinese Ministry of Finance, Ministry of
Health, and the All China Women’s Federation jointly pro-
moted the Free Examination Program among rural women,
providing cervical and breast cancer screening in parts of
selected areas, but not all. The technical solution of cervical
cancer screening in the project concluded that most women
should have Pap tests for cervical cancer every 3 years. For
womenwith positive results of Pap test or VIA, colposcopy and
biopsy are administered to confirm diagnosis, follow-up, and/
or treatment. During 2009–2011, approximately 10 million
women in rural areas were screened for cervical cancer using
the Pap test or VIA in selected areas of China. However, there
wereapproximately350millionadultwomenwhoshouldhave
been screened in China [25]. As our study showed, the Pap test
self-report rates were significantly lower among women with
rural residence regardless of geographic region, suggesting
that screening services must be made available to more
women in rural areas.The Free Examination Programhas been
expanding to test 10million ruralwomenevery yearsince2012
[25].The efficacy and effectiveness of such screeningmethods
with good training and sustained quality assurance has been
addressed by some randomized controlled trials in developing
countries [26, 27].

Figure 2. Prevalence and time since last Pap test by urban/rural status (2010 China Chronic Disease and Risk Factor Surveillance). The
percentages are weighted to represent the total population of the national disease surveillance points systemwith poststratification for
age and gender. A total of 188 screened subjects were excluded because of missing test time information on time since last Pap test.
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In the latest WHO guidelines for screening and treatment
of precancerous lesions for cervical cancer prevention [28],
experts recommend using the “screen-and-treat strategies.”
New strategies for screening and treatment had to be
considered to increase coverage in all countries andultimately
decrease cervical cancer incidence and mortality. Use of HPV
screening and treatment strategy is superior to the VIA and
treatment strategies and is better than that of cytology and
colposcopy (withorwithoutabiopsy) screeningand treatment
strategy. It is likely thatamoresensitiveandeffective screening
strategy for better prevention and early detection of cervical
cancer could be implemented in China, including the concept
that different tests may be more suitable for different areas.
For the cervical cancer screening component, the Pap test or
VIA (in relatively low-resource areas) are both provided.
Recently, researchers found thatHPVtestingonself-collected
cervical specimens may be a more effective means to screen
for cervical cancer. This method may be effective in rural
China, where there are shortages of cytopathologists and
health careworkers for screeningbyPap test or VIA [29, 30]. A
multicenter population-based study in China showed that
HPV prevalence in the entire study population was 14.3%.
Patterns of HPV prevalence differed by age, geographic
region, andcytology findings.Researchersbelieved therewas
great potential forHPVvaccines, including types 16 and18, to
significantly decrease the cervical cancer burden in China
[31].

Our study has many strengths. First, it is the largest
nationwide and population-based assessment of self-
reported history of Pap test for cervical cancer screening in
China.The CCDRFS is the surveillance system that China plans
to use to monitor the WHO global NCD framework indictors.
Second, we included a nationwide sample of urban and rural
areas selected from all 31 provinces, autonomous regions,
and municipalities in China; this resulted in a nationwide
study population. Third, the survey achieved a high response
rate. Fourth,wewereable to control for potential confounders
in statistical analysis.

Our study has some limitations. First, to ensure adequate
sample size, we used a replacement method when selected
residents failed to take part in our survey. However, we used
a strict replacement procedure, where only a household with
a similar structure to the one originally sampled could be
selected as a replacement. The overall sample replacement
rate was 9.3%; therefore, we believe the impact of the
replacement method on parameter estimations was minimal.
A second limitation is that Pap test testing was self-reported
and not obtained from actual medical records, and we
assumed that the self-reported history of cytology testing
was for cervical cancer screening and not for diagnosis of
symptomatic disease. Another limitation is that the CCDRFS
survey did not ask about history of VIA.The use of this cervical
cancer screening method would have been more common in
rural areas. This limitation may have partly accounted for the
significantly lower likelihood of history of Pap test among
women in rural areas if they received cervical cancer screening
using VIA.

The key public health challenges for cervical cancer
screening are ensuring availability of screening services,

ensuring coverage, getting people to start screening, and
linking themto follow-upand treatment.Geographic regionby
urban and rural residence, education level, and medical
insurance status significantly influence the prevalence of self-
reported Pap test in our study. Ensuring the availability and
accessibility of high-quality cervical cancer screening services
and designing promotional programs targeting rural women,
those unemployed, and those without insurance are impor-
tant components of a cervical cancer prevention and control
program for adult Chinese women. In addition, educational
interventions are needed to provide information and raise
public awareness about the prevention of cervical cancer.
Health care practitioners involved in cervical cancer screening
program could be trained to take an active role in providing
Chinese women with consistent and appropriate information
about the importance of cervical screening towomen’s health,
as well as the risk factors associated with cervical cancer [32].
Successful strategies to increase participation in cervical
cancer screening include organized programs with cost-
reducing interventions (e.g., offering free tests andeliminating
geographical barriers), a greater involvement of community
health care workers, and tailored proactive communications
that address barriers to screening [33]. However, suitable
measures that are appropriate to the Chinese women at high
risk need further exploration.

CONCLUSION
Our results highlight the urgent need to develop national
cervical cancer screening guidelines and strategies that make
screening serviceswidely available, accessible, and acceptable
to all women. Intensified efforts are needed to reach specific
risk groups who reside in rural areas and those with no health
insurance coverage.
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