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Abstract

reduction in these disparities between 1998 and 2010.

Background: Cervical cancer is the sixth most common cause of cancer among Korean women and is one of the
most preventable cancers in the world. This study aimed to investigate the change in cervical cancer screening
rates, the level of socioeconomic disparities in cervical cancer screening participation, and whether there was a

Methods: Using the Korean Health and Nutrition Examination Survey, women 30 years or older without a history of
cervical cancer and who completed a health questionnaire, physical examination, and nutritional survey were
included (n=17,105). Information about participation in cervical cancer screening was collected using a
self-administered questionnaire. Multiple logistic regression analysis was performed to investigate the relationship
between cervical cancer screening participation and the socioeconomic status of the women.

Results: The cervical cancer screening rate increased from 40.5% in 1998 to 52.5% in 2010. Socioeconomic
disparities influenced participation, and women with lower educational levels and lower household income were
less likely to be screened. Compared with the lowest educational level, the adjusted odds ratios (ORs) for screening
in women with the highest educational level were 1.56 (95% confidence interval (Cl): 1.05-2.30) in 1998, and 1.44
(95% ClI: 1.12-1.87) in 2010. Compared with women with the lowest household income level, the adjusted ORs for
screening in women with the highest household income level were 1.80 (95% Cl: 1.22-2.68), 2.82 (95% Cl: 2.01-3.96),
and 145 (95% Cl: 1.08-1.94) in 2001, 2005, and 2010, respectively.

Conclusion: Although population-wide progress has been made in participation in cervical cancer screening over the
12-year period, socioeconomic status remained an important factor in reducing compliance with cancer screening.
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Background
Cervical cancer is one of the most preventable cancers
in the world but it is the eighth leading cause of cancer-
related deaths in Korea [1,2]. Regular Papanicolaou
(Pap) tests are an excellent diagnostic tool for detecting
not only cancerous, but also precancerous cells, both of
which can be removed [3-5]. Previous observational
studies have consistently shown dramatic reductions in
the cervical cancer mortality rate after the implementa-
tion of population-based screening programs [6,7].
Since its introduction in the 1940s, the Pap smear has
been associated with sharp declines in cervical cancer
incidence and mortality [8,9]. In Korea, the age-adjusted
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incidence of cervical cancer dropped from 18.6 (per
100,000) in 1999 to 12.0 in 2009, and its mortality
declined from6.2 per 100,000 in 1995 to 3.8 per 100,000
in 2009 [1,10].

In Korea, there are currently three main cancer screen-
ing programs [10], namely the National Cancer Screening
Program (NCSP), the Korea National Health Insurance
(NHI) program, and screening services voluntarily pro-
vided by independent medical facilities. In 1999, the
Korean government created the NCSP and established a
10-year plan for cancer control [11]. The NCSP provided
free cancer screening services for stomach, breast, and
cervical cancers to medical aid recipients between 1999
and 2001 [12]. In 2002, coverage of free cancer screening
was expanded to NHI beneficiaries within the lowest 20%
income bracket, and in 2003, those within the lowest 30%
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income bracket were included in the target population.
From 2005, the NCSP expanded coverage of free screen-
ing for stomach, breast, cervical, liver and colorectal
cancer to Medical Aid recipients, and the NHI included
beneficiaries who were within the lower 50% of income
earners [13].

Despite these public health efforts, the rate of cervical
cancer screening may not be uniform across groups with
different socioeconomic status. Previous studies suggested
that socioeconomic disparities existed in cancer screening
rates [14,15], and, in particular, global evidence suggested
that the cervical cancer screening rate was influenced by
socioeconomic factors as well as demographic factors such
as race [16-21]. Studies in the United States and Korea
also showed that socioeconomic disparities continued in
cervical cancer screening participation, though there has
been an improvement in overall screening rate [14,22].

Although the above-mentioned studies are informative
in identifying important factors influencing cervical cancer
screening, they are either cross-sectional studies or not
nationally representative, or their study periods were in
the late 1990s or the early 2000s. To achieve timely
and challenging objectives in public health, such as im-
provement in cancer screening rates with a reduction in
socioeconomic disparities, it is necessary to monitor the
long-term trend. Therefore, the objective of this study was
to investigate the changes in cervical cancer screening rate
over the 12-year period from 1998 to 2010 in a nationally
representative sample of Korean women, and to examine
whether socioeconomic disparities in cervical cancer
screening rates have been reduced over this period.

Methods

Data source and subjects

This study used data from the 1998-2010 Korea National
Health and Nutrition Examination Survey (KNHANES).
The KNHANES is a nationally-representative study man-
aged by the Korean Ministry of Health and Welfare. Par-
ticipants were enrolled from the household registry using
a stratified multistage probability design. The KNHANES
consists of four parts: a health interview survey, a health
behavior survey, a physical examination, and a nutritional
survey. Trained interviewers conducted all surveys and
trained healthcare professionals conducted all physical ex-
aminations. All participants provided informed consent
before participation in the KNHANES.

There were 211,116 women aged 30 years or older who
completely answered the health behavior survey between
1998 and 2010. Women who did not provide information
about cervical cancer screening or nutrition or who did
not have an additional physical examination were ex-
cluded from the study. Finally, a total of 17,105 women
(2,725 in 1998, 1,622 in 2001, 2,596 in 2005, 2,944 in
2008, and 2,737 in 2010) were included in the analysis.
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Independent variables and outcome variables
From 1998 to 2001, participants were asked, “Have you
ever been screened for cervical cancer? and answers were
recorded as either yes or no. From 2005 to 2010, parti-
cipants were asked, “When was the last time you were
screened for cervical cancer? and answers were recorded
as either never, less than 1 year ago, 1-2 years ago, or
more than 2 years ago. According to the Korean NCSP
guidelines, women 30 years of age and older should re-
ceive a Pap smear test every 2 years. In the present study,
the outcome variable was whether participants adhered to
the Korean NCSP guidelines. We defined participants as
not adhering to the NCSP guidelines if they reported
never being screened for cervical cancer or were examined
more than 2 years prior to completing the questionnaire.
Based on a literature review, we chose several variables
as possible factors related to screening participation. Thus,
our primary variables of interest were socioeconomic
factors, including education, household income, and occu-
pation. Other variables included in the study were age,
marital status, health insurance type, health status (limita-
tion in general activities and perceived health status), and
health behavior (smoking and obesity). Educational status
was divided into three groups: none or elementary school,
middle school to high school, and university or higher.
Household income, provided by the KNHANES, was
calculated by dividing the monthly household income by
the square root of the household size, and grouped into
four household income quartiles. Occupation was catego-
rized as “white collar (manager, professional level, office
workers, service workers, sales)”, “blue collar (agriculture,
fishery, technicians, mechanics, assemblers, simple labor)”,
and “others (student, housewife, unemployed)”. Marital
status was “married” vs. “not married”. Health insurance
type was categorized as national health insurance for the
self-employed, national health insurance for those not
self-employed, and being in receipt of Medical Aid. Health
status and health behavioral factors included limitation
in general activities (yes, no), perceived health status
(good or regular vs. bad), smoking (non, ex or current),
and body mass index (BMI), categorized as<18.5,
18.5— <23, 23— <25, and > 25 kg/m® according to the
guidelines provided by the World Health Organization
West Pacific Region (2000).

Statistical analysis

The KNHANES was based on a complex sample design.
Therefore, all statistical analyses were performed using
the survey procedure of SAS version 9.2 (SAS Inc., Cary,
NC, USA), specifically designed to analyze such sample
survey results. In the survey procedure, information
pertaining to complex sample designs such as stratifi-
cation, clustering, and unequal weighting is combined to
analyze the parameters.



Table 1 Basic characteristics of the study population and participation rate in cervical cancer screening in women >30 years, 1998-2010

Variables 1998 2001 2005 2008 2010
Total % Screen % p- Total % Screen % p- Total % Screen % p- Total % Screen % p- Total % Screen % p-

value value value value value

Age (years)

30-39 715 301 362 509 <0001 369 236 191 506 <0001 710 297 362 513 <0001 707 264 363 51.8 <0001 617 241 317 51.9 <0001

40-49 641 249 358 559 373 238 217 58.8 709 277 421 59.0 663 281 393 60.2 556 266 340 61.1

50-59 557 185 219 390 310 200 132 439 469 175 217 441 562 206 312 543 623 223 385 60.8

60-69 497 156 101 216 315 183 79 263 397 131 123 342 536 134 208 40.7 502 136 250 49.1

70+ 315 11.0 25 64 255 141 27 9.1 311 119 43 14.7 476 115 86 179 439 134 116 26.3

Education

None or 1414 455 381 261 <0001 751 443 186 254 <0001 897 321 260 299 <0001 1,138 299 375 355 <0001 1,294 438 563 436 <0001

elementary

school

Middle or 1,089 446 564 520 688 442 360 53.1 1,224 488 641 52.1 1,239 486 643 519 1,023 409 588 594

high school

University or 222 100 120 544 183 116 100 534 475 191 265 552 567 215 344 626 420 153 257 595

higher

Marital status

Married 2073 772 944 468 <0001 1,181 730 539 458 <0001 1984 760 999 506 <.0001 664 186 199 320 <0001 2202 813 1,202 552 <0001

not married 652 228 121 19.1 441 270 107 276 612 240 167 296 2280 814 1,163 532 535 187 206 40.8

Household

income

Quartile 1 770 246 184 248 <0001 509 304 109 238 <0001 666 230 187 276 <0001 694 170 220 338 <0001 635 206 252 40.7 <0001

Quartile 2 643 220 247 396 407 238 175 44.0 624 256 255 40.8 756 273 328 475 685 27.1 336 51.5

Quartile 3 708 276 345 49.0 347 224 170 491 669 265 343 512 759 281 382 509 710 273 391 550

Quartile 4 604 258 289 470 359 235 192 52.1 637 249 381 61.0 735 276 432 589 707 250 429 60.6

Health

insurance

type

NHI (self- 1482 537 597 413 <0001 748 462 296 400 0002 1,066 425 451 440 0064 1,156 399 524 484 0001 932 36.7 446 498 0.252

employed)

NHI 1,120 423 453 423 780 481 333 44.0 1412 535 671 475 1662 569 805 51.1 1,712 596 919 54.0

(employee)

Medical Aid 123 40 15 96 94 5.7 17 22.1 118 40 44 355 126 32 33 280 93 38 43 56.1
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Table 1 Basic characteristics of the study population and participation rate in cervical cancer screening in women >30 years, 1998-2010 (Continued)

Occupation
white collar
blue collar
others

Limitation
in general
activities

Yes
No

Perceived
health
status

Good or
regular

Bad
Smoking
Non-smoker
Ex-smoker

Current
smoker

Body mass
index (kg/m?)

<185
185<23
23<25
25<
total

481
836
1,408

709
2016

1,675

1,050

2,445
72
208

106
1,076
637
906
2,725

203
238
559

274
726

639

36.1

89.7
30
72

38
404
236
322
100.0

236
290
539

293
772

699

366

1,004
15
46

24
437
262
342
1,065

489
354
396

44.5
389

430

36.0

422
234
254

268
43.1
41.8
377
40.5

<.0001

0013

0.001

<.0001

0.007

312
324
986

1014

608

1,499

99

65
601
399
557
1,622

194
20.1
60.6

12.8
87.2

63.3

36.7

92.1
16
6.2

37
379
244
339
100.0

165
124
357

62
584

456

190

618

24

21

257
160
208
646

50.5
409
378

33.7
419

455

329

424
177
250

310
434
423
382
409

0.002

0.045

<.0001

0.001

0.165

663
545
1,388

349
2,247

1,807

789

2,375
104
117

[oe)

4,050
637
828
2,596

258
188
554

12.5
87.5

70.7

293

90.8
43
49

30
413
237
319
100.0

352
232
582

104
1,062

891

275

1,101
38
27

35
493
292
346
1,166

527
43.6
429

30.8
47.7

498

353

469
539
284

422
480
474
413
455

0.003

<.0001

<.0001

0.000

0.066

628
751
1,562

743
2,201

1,993

951

123
1,209
683
929
2,944

239
214
54.7

214
786

719

28.1

88.7
55
58

43
43.1
23.1
295
100.0

315
700

279
1,083

956

406

1,248
61
53

50
580
320
412
1,362

540
453
487

441
50.7

50.2

46.8

499
49.7
388

409
523
504
452
493

0.024

0.019

0.165

0.094

0.030

670
569
1,498

929
1,808

2,029

708

1,150
640
846
2,737

27.7
214
50.8

313
68.7

748

252

90.1
54
4.5

37
42.5
235
303
100.0

369
282
757

433
975

1,093

315

1,299
72
37

45
624
358
381
1,408

550
540
50.5

49.1
54.1

54.1

478

52.7
60.1
40.7

455
558
56.6
456
525

0.233

0.024

0.016

0.026

0.000

NHI, National health insurance.
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Table 2 Factors associated with cervical cancer screening among women >30 years, 1998-2010

Variables 1998 2001 2005 2008 2010
Education

None or elementary school 1.00 1.00 1.00 1.00 1.00

Middle or high school 143 (1.13-1.82) 167 (1.18-2.38) 1.15 (0.82-1.61) 124 (0.93-1.66) 1.71 (1.24-2.35)
University or higher 1.56 (1.05-2.30) 1.56 (0.94-261) 1.00 (0.64-1.56) 1.90 (1.26-2.87) 1.73 (1.12-2.66)
Household income

Quartile 1 1.00 1.00 1.00 1.00 1.00

Quartile 2 1.22 (0.92-1.62) 1.65 (1.16-2.34) 1.39 (1.00-1.93) 1.09 (0.82-1.46) 112 (0.84-1.49)
Quartile 3 1.52 (1.11-2.07) 1.72 (1.15-2.59) 193 (1.44-2.59) 1.05 (0.78-1.40) 1.21 (0.89-1.66)
Quartile 4 131 (0.95-1.81) 1.80 (1.22-2.68) 2.82 (2.01-3.96) 134 (0.97-1.84) 145 (1.08-1.94)
Occupation

white collar 1.00 1.00 1.00 1.00 1.00

blue collar 0.92 (0.69-1.23) 1.08 (0.70-1.66) 1.01 (0.72-147) 1.01 (0.78-1.32) 1.29 (0.95-1.76)
others 1.12 (0.87-1.44) 1.02 (0.79-1.35) 1.04 (0.79-1.35) 1.18 (0.93-1.49) 1.20 (0.92-1.57)

Results are presented as adjusted odds ratios and (95% confidence intervals), and adjusted for age, marital status, health insurance type, limitation in general

activities, perceived health status, smoking, and body mass index.

We used descriptive statistics for the characteristics of
the subjects, and reported the number and percentage
for each variable. The participation rates in cervical
screening were calculated according to all variables. The
odds ratios (ORs) and 95% confidence intervals (ClIs)
were calculated to measure the strength of the associ-
ation between the measured variables and screening
participation. We regarded a p-value of less than 0.05 as
statistically significant.

Results

Baseline characteristics and participation in cervical
cancer screening

The characteristics of the study population and partici-
pation rate in cervical cancer screening from 1998 to
2010 are summarized in Table 1. In this study, the ma-
jority of women were married, and enrolled in the NHI
program. Most women reported no limitation in their
daily activities and were non-smokers. The cervical can-
cer participation rates increased from 40.5% in 1998 to
52.5% in 2010.

Women with the lowest educational status had a
participation rate of 26.1% in 1998 and 43.6% in 2010.
However, women with the highest educational status
reported a higher participation rate of 54.4% in 1998 and
59.5% in 2010. Women in the lowest household income
group had a participation rate of 24.8% in 1998 and
40.7% in 2010. Women in the highest household income
group had a participation rate of 47.0% in 1998 and
60.6% in 2010.

Figure 1 indicates that the gaps between the highest
and lowest educational status and income groups
narrowed during the 12 years in Korea.

Factors associated with cervical cancer screening
participation

Table 2 shows the results of the multivariate logistic re-
gression analysis for cancer screening. Of the socioeco-
nomic factors considered, higher educational level was
found to be associated with a higher OR in 1998, 2001,
2008, and 2010. Compared with the lowest educational
level, the adjusted ORs of the highest education level
were 1.56 (95% CIL: 1.05-2.30), 1.90 (95% CI: 1.26—
2.87), and 1.73 (95% CIL 1.12-2.66) in 1998, 2008,
and 2010. A higher household income was also found
to be associated with a higher OR in 2001, 2005, and
2010. Compared with the lowest household income
level, the adjusted ORs of the highest household
income level were 1.80 (95% CI: 1.22-2.68), 2.82
(95% CIL: 2.01-3.96), and 1.45 (95% CIL: 1.08-1.94) in
2001, 2005, and 2010, respectively.

Among the other variables, age was a statistically signifi-
cant factor which was inversely related to cervical cancer
screening during 1998—2010, suggesting that older women
were less likely to participate in screening. Although mari-
tal status, health insurance type, and smoking status were
statistically significant factors in one or two study years,
their significance was either not as strong as socioeco-
nomic status or somewhat inconsistent.

Discussion

The objective of this study was to examine the change in
rates of participation in cervical cancer screening among
Korean women from 1998 to 2010, and to test whether
socioeconomic disparities in cervical cancer screening
decreased, stayed the same, or worsened. We observed
that the participation rate of Korean women 30 years or
older in cervical cancer screening was 40.5% in 1998,
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Education
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Household income
70.0
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40.0
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400 /
/
30.0
20.0
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———white collar ===Dblue collar others

Figure 1 Cervical cancer screening rate by education and

household income and occupation, 1998-2010.

40.9% in 2001, 45.5% in 2005, 49.3% in 2008, and 52.5%
in 2010. Although this suggests that there has been
steady progress in improving the cervical cancer screen-
ing rate over the past decade, there is certainly room for
improvement because the rate is still around 50%, sig-
nificantly lower than in other economically developed
countries. There were particularly low rates of participa-
tion in women with the lowest educational level (26.1%
in 1998, 25.4% in 2001, 29.9% in 2005, 35.5% in 2008,
and 43.6% in 2010), and in women with the lowest
household income (24.8% in 1998, 23.8% in 2001, 27.6%
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in 2005, 33.8% in 2008, and 40.7% in 2010). Importantly,
the participation rates of women in the lowest education
and income groups markedly improved over the years,
and the gaps with the highest education and income
groups were reduced. The results of our study suggest
important policy implications for policymakers to im-
prove participation rates and to further reduce the dif-
ference in rates according to socioeconomic status.

Previous studies have found educational level to be a
significant predictor of cervical cancer screening participa-
tion [23,24], and educational level has a huge effect on
knowledge of the advantages of participation in cervical
cancer screening after controlling for other covariates
[25,26]. The results of our study are consistent with previ-
ous studies in showing that educational level was signifi-
cantly associated with participation in cervical cancer
screening among Korean women, and, more importantly,
that the association lasted over a decade. It is worth noting
that two previous studies found that disparities in cancer
screening by household income were improved, but there
was no improvement for disparities in cancer screening by
education level among Korean women [27,28].

Previous studies also found that household income was
a significant predictor of cervical cancer screening partici-
pation [28,29]. It was suggested that to improve cancer
screening participation rates in lower income individuals,
a primary health care intervention such as an organized
program of cervical screening that focuses on deprived
groups is needed [30]. Therefore, it is important to keep
monitoring how public health policies impact on partici-
pation rates over time, such as that which expanded the
scope of free cervical cancer examinations to women in
the lower 50% income bracket of households [13].

Our study has several limitations. First, although this
study examined data in a 12-year study period, it was
based on pooled cross-sectional data, from which we can-
not detect a causal relationship. Second, the KNHANES is
based on self-reported responses to participation in cer-
vical cancer screening, which may raise acquiescence bias
or recall bias. To minimize recall bias in collecting the
data, the KNHANES was conducted by educated and
trained interviewers. However, we acknowledge that the
survey was unable to perform a cross-check with medical
records. Therefore, recall and acquiescence (social desir-
ability) bias can remain, and may result in misclassifica-
tion. Although misclassification can be either random or
nonrandom, we believe that, in a large nationwide survey
such as KNHANES, it was random. Therefore, potential
recall bias may lead to an association toward null, and an
underestimate of the true association. A previous study
also pointed out a similar possibility of underestimation of
the actual participation rate [31-33]. Finally, other factors
that may be significant determinants of cervical cancer
screening participation were not included in the current
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study. For example, there was no control for family history
of cervical cancer, age at first sexual intercourse, and
knowledge and attitudes about cervical cancer risk factors
and benefits of the Pap test.

Conclusion
In conclusion, in the analysis of nationally representative
data over a decade, we found that there was an increase
in participation in cervical cancer screening programs by
Korean women from 40.5% in 1998 to 52.5% in 2010,
though the rate remained lower than in other developed
countries. We also observed that despite the overall in-
crease in screening rates, socioeconomic disparities con-
tinued to exist. Although screening rates in women with
the lowest educational levels and household incomes im-
proved over the period, they remained lower than in
women of the highest education and income groups.
These results demonstrate the need for more aggressive
interventions and policies to improve participation in
cervical cancer screening especially for those at a lower in-
come and education level. Analyses of cervical cancer
screening rates by measures of household income, educa-
tional level, and other factors over the long term may help
policy-makers to better direct their resources to those of
greatest need. Ensuring that free cervical cancer screening
programs or other public health programs remain avail-
able for women in the lower income groups can lead us
closer to national screening goals, yet policies or cam-
paigns still need to address disparities in cervical cancer
screening according to educational level.
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