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Background: The Papanicolaou (Pap) smear test is an effective screening test for the early detection of uterine cervical 

cancer. The Pap test still plays an important role in Korean elderly women, as uterine cervical cancer remains a frequent 

form of cancer and an important cause of death. However, the participation rate and other factors related to the Pap test 

in Korean elderly women have been studied insuffi ciently.

Methods: This study included 654 individuals aged 65 and over who completed a cervical cancer screening questionnaire 

from the Third Korean National Health and Nutrition Examination Survey 2005. Using multiple logistic regression, odds 

ratios and confi dence intervals for the association between attendance of the Pap test and sociodemographic or health-

related factors were calculated.

Results: One hundred and eleven individuals (17.0%) of the study population showed compliance with Pap testing 

within the previous 2 years. We recognized that the most elderly women (75 years and over) or those with lower levels of 

education were less likely to have had the test.

Conclusion: Primary health care providers need to make efforts to improve attendance rates of Pap smear screening in 

Korean elderly women, individually taking into account previous Pap results, life expectancy, risk factors for cervical 

cancer, and preferences. More attention will especially be needed among the eldest elderly or less educated elderly 

women.
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INTRODUCTION

Although uterine cervical cancer in Korea in the past occurred 

most frequently in women, its incidence and mortality rates 

have been steadily declining.1) However, uterine cervical cancer 

remains a frequent form of cancer and an important cause of 

death.1) Th ere are no obvious early symptoms of uterine cervical 

cancer, the process through precancerous steps of 7 to 20 years 

to uterine cervical cancer is relatively slow compared to other 

carcinomas, and patients with a low International Federation 
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of Gynecology and Obstetrics stage at the time of diagnosis 

can expect a good prognosis.2) For instance, while the five-year 

survival rate for early invasive cancer (IA, IB, IIA) is 80% to 90%, 

clinical outcome in the case of advanced cancer (IIB, III, IV) is 

poor.2) For these reasons, the Papanicolaou (Pap) smear test has 

been proven a very useful and eff ective tool that reduces mortality 

through early diagnosis.2-4) In addition, the Pap test is relatively 

easy, cheap, and correct. In a meta-analysis, a sensitivity of 30% 

to 87% and specificity of 86% to 100% for the Pap smear test 

were reported.5) Accordingly, Pap smear screening is included in 

national cancer screening programs of many countries. In Korea, 

a biennial Pap smear as a part of the National Cancer Screening 

Program (NCSP) is recommended for women aged 30 years old 

and over.6) However, worldwide consensus about the starting 

period, interval, and the ending period has not been reached. Th e 

American Cancer Society, the American College of Obstetricians 

and Gynecologists, the US Preventive Services Task Force, and 

the American Academy of Family Physicians, recommend that 

women start Pap testing at 21 years of age or within 3 years aft er 

one’s fi rst sexual experience, and get screened every 1 to 3 years, 

while the interval can be increased aft er 30 years of age if the test 

results are normal three times.7-10) Th e above American academies 

and organizations also suggest that discontinuation of the Pap test 

could be considered only if the consecutive test results are normal 

among women aged 65 and older.

Although Pap smear screening rates in our country are 

increasing, they are still at low levels compared to many developed 

countries where cancer screening programs have been well 

established.11) Given this reality, it is necessary to increase Pap 

smear screening rates and determine related factors with Pap tests. 

There were previous studies of Pap smear screening rates and 

associated factors in particular regions or hospitals.12,13) However, 

there was no nationally representative study specifi c to the elderly 

population. This study aimed to examine attendance rates of 

the Pap smear as a uterine cervical cancer screening method 

and associated factors among elderly women aged 65 years and 

older, using the Third Korean National Health and Nutrition 

Examination Survey 2005 (KNHANES III).

METHODS

1. Study Population
Th e KNHANES is carried out to identify public health and 

related factors comprehensively in accordance with the National 

Health Promotion Law enacted in 1995. The survey collects a 

nationally representative probability sample. The third survey 

was conducted in April to June, 2005. The survey consisted of 

the Health Interview Survey, the Health Behavior Survey, the 

Nutrition Survey, and the Health Examination Survey. The 

previous studies14,15) introduced research methods of this survey 

in detail.

We performed cross-sectional analyses of data from 2,242 

women aged 65 years and older. Among them, 668 women 

responded to the question about the last time of a Pap test. Aft er 

excluding 14 people who had hysterectomy, 654 women were 

eligible for our analyses.

2. Variables
Subjects were asked the question “When was the last time 

you had a Pap test?” with possible responses of “never”, “< 1 year 

ago”, “1 year or longer and less than 2 years ago”, and “≥ 2 years 

ago”. Women who had undergone a Pap test less than 2 years 

ago were considered as having received uterine cervical cancer 

screening. Th is was based on screening recommendations from 

the Korean National Cancer Screening Program.6)

We collected information about sociodemographic factors 

and health-related factors (health status and health risk factors) 

from self-administered questionnaires and health examination 

results. We assessed variables in relation to sociodemographic 

factors as follows. Subjects were categorized into three groups 

by age: age 65-69, 70-74, and ≥ 75 years. Marital status was 

dichotomized as living with or without spouse (unmarried, 

widowed, or divorced). Residential area was classed as urban 

(neighborhoods) or rural (towns/townships) area. Household 

income was calculated by dividing the household monthly 

income by the square root of the household size (equivalent 

income),16) and was categorized into tertiles. Education level 

was divided into uneducated, elementary school, middle school, 

or higher, considering that study subjects were elderly women. 

We compared individuals with national health insurance (NHI) 

and those without NHI (receiving Medicaid or without medical 
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security). Also, two groups were made according to registration 

of private health insurance (PHI). Each variable of health-related 

factors (health status and health risk factors) was also divided 

as follows. Self-reported health was assessed with the question, 

“How is your subjective health status in general?” Women with 

“very poor” or “poor” health status were defi ned as “unhealthy” 

and those with “fair,” “good,” or “excellent” health status were 

designated as “healthy.” The question, “Are you registered as 

disabled on the Korean National Disability Registry?” was used 

to classify the study sample into dichotomous groups about the 

presence of disabilities. Subjects who had a history of chronic 

diseases such as hypertension or diabetes were classifi ed as having 

comorbidity. Life-time smokers included respondents who 

reported that they had smoked at least 100 cigarettes (5 pack) 

in their lifetime. Obesity degree was classified into four groups, 

as follows: normal weight, 18.5 kg/m2 ≤ BMI < 23.0 kg/m2; 

underweight, < 18.5 kg/m2; overweight, 23.0 kg/m2 ≤ BMI < 

25.0 kg/m2; and obesity, ≥ 25.0 kg/m2.

3. Statistical Analysis
First, descriptive statistics were used to describe the basic 

characteristics of the study subjects and Pap smear rates. Second, 

to identify the factors associated with participation in the Pap test, 

crude odds ratios and 95% confi dence intervals were calculated 

by simple logistic regression analyses. Then, multiple logistic 

regression analyses were used to identify significant associated 

factors, with entry method including all variables identified 

as significantly associated with the Pap test by simple logistic 

analyses. We analyzed the association estimates with sampling 

weights to generalize to the entire population aged 65 and older. 

All statistical tests were two-sided tests with P < 0.05 used as the 

criterion of statistical significance and performed using STATA 

ver. 10.0 (Stata Co., College Station, TX, USA).

RESULTS

1. Basic Characteristics of Study Subjects
Characteristics of the study population (n = 654) are 

summarized in Table 1. The proportion of elderly women aged 

65-69, 70-74, and ≥ 75 was 35.5% (n = 232), 30.9% (n = 202), 

and 33.6% (n = 220), respectively. Four hundred and sixteen 

Table 1. Sociodemographic and health-related factors (health 

status and health risk factors) of subjects (n = 654).

Characteristics No. (%)

Sociodemographic factors

Age 65-69 232 (35.5)

70-74 202 (30.9)

≥ 75 220 (33.6)

Marital status With spouse 238 (36.4)

Without spouse* 416 (63.6)

Residential area Urban 408 (62.4)

Rural 246 (37.6)

Monthly house income† Lower tertile 216 (33.4)

Middle tertile 227 (35.1)

Upper tertile 204 (31.5)

Education No 318 (48.6)

Elementary school 252 (38.5)

≥ Middle school  84 (12.8)

National health insurance Insured 569 (87.0)

Not insured‡  85 (13.0)

Private health insurance Insured 184 (28.2)

Not insured 468 (71.8)

Health status and health risk factors

Self reported health Healthy 243 (37.2)

Unhealthy 411 (62.8)

Disabled§ No 614 (93.9)

Yes 40 (6.1)

Comorbidity (HTN or DM) No 269 (53.2)

Yes 237 (46.8)

Lifetime smoker|| No 555 (84.9)

Yes  99 (15.1)

Obesity degree¶ Normal weight 170 (33.9)

Underweight 23 (4.6)

Overweight 126 (25.2)

Obesity 182 (36.3)

HTN: hypertension, DM: diabetes mellitus, BMI: body mass index.

*Single, divorced, separated. †Equivalized income and divided into 

tertiles. ‡Medical aid beneficiaries or subjects without medical 

security. §Registered as a disabled person in National Disability 

Registry. ||Reporting that they smoked at least 100 cigarettes (5 

pack) in their lifetime. ¶Normal weight: 18.5 kg/m2 ≤ BMI < 23.0 

kg/m2, underweight: < 18.5 kg/m2, overweight: 23.0 kg/m2 ≤ BMI < 

25.0 kg/m2, obesity: ≥ 25.0 kg/m2.
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(63.6%) were living without spouse and 408 (62.4%) were living 

in urban areas. Elderly women were divided according to tertiles 

of adjusted household monthly income: upper tertile ≥ 720 

thousand won (n = 204, 31.5%), 350 thousand won ≤ middle 

tertile < 720 thousand won (n = 227, 35.1%), lower tertile < 350 

thousand won (n = 216, 33.4%). Nearly half of the participants 

had not completed elementary school. 87.0% had NHI and 28.2% 

had PHI. Self-reported health was reported as unhealthy among 

411 women (62.8%). Forty (6.1%) were disabled. Two hundred 

thirty-two (46.8%) had comorbidities such as hypertension or 

diabetes. ninety-nine women (15.1%) were lifetime smokers. Of 

the study population, 25.2% were overweight and 36.3% were 

obese.

2. Factors Associated with the Use of Uterine 

Cervical Cancer Screening in Korean Elderly 

Women
Among 654 elderly women aged 65 years and older, the 

att endance rate for the Pap test was 17.0% (n = 111). Th e results 

of simple logistic analyses are shown in Table 2. Women aged 

70-74 (odds ratio [OR], 0.72; 95% confidence interval [CI], 

0.46 to 1.14) and 75 and older (OR, 0.17; 95% CI, 0.09 to 0.32) 

were less likely to undergo Pap tests compared with those in the 

reference category (65-69 years). In addition, the factors shown 

to be associated with the use of the Pap test by univariable analysis 

were living without spouse (OR, 0.54; 95% CI, 0.36 to 0.82) and 

lifetime smoker (OR, 0.33; 95% CI, 0.15 to 0.73). Meanwhile, 

women who had graduated from elementary school (OR, 2.74; 

95% CI, 1.70 to 4.43) or middle school or higher (OR, 4.07; 95% 

CI, 2.23 to 7.41) were more likely to receive Pap tests compared 

with women who had received no formal education. Residential 

area, income, health insurance, self reported health, disability, 

comorbidity, and obesity degree were not signifi cantly associated 

with use of the Pap test in this study.

Th e variables identifi ed as important by univariable analyses 

were combined in multiple logistic regression analysis. Th e results 

are shown in Table 3. Of the sociodemographic factors, age group 

was found to be associated with the Pap test. Compared with 

the reference age group (65-69 years), the adjusted OR (AOR) 

of the age group (≥ 75) was 0.26 (95% CI, 0.13 to 0.53). Th ere 

was also a clear trend toward increased rates of the Pap test with 

higher education levels (elementary school compared to no 

education: AOR, 1.89; 95% CI, 1.16 to 3.00; middle school or 

higher compared to no education: AOR, 2.61; 95% CI, 1.27 to 

4.33).

DISCUSSION

In summary, we found that the participation rate of Pap 

smear screening among women aged 65 years and over was only 

17.0%, and also found that older age and low education level 

were independently associated with poor participation in Pap 

screening, using this national representative household survey. 

Our study is the first to investigate the factors associated with 

cervical cancer screening in Korean elderly women.

American academies and organizations suggest that 

discontinuation of the Pap test could be considered only if the 

consecutive test results are normal among women aged 65 

and older. However, elderly Korean women have lower level 

of Pap smear screening rates, higher probability of abnormal 

Pap smears, higher incidence of cervical cancer, and a relatively 

higher proportion of advanced stage cervical cancer than western 

elderly women.11,17-19) Accordingly, there is no direct evidence to 

support discontinuation of Pap screening in older women and 

consensus recommendations eastablished for the period of the 

discontinuation do not exist yet. Considering these factors, the 

proposal to uniformly stop the screening at any age does not seem 

to be accepted in Korea. Hence, this study included all women 

aged 65 and over and showed a Pap smear screening rate of 

17.0%. Th is fi gure is much lower than the 56.9% among women 

aged 30 years and older, which is a result of the KNHANES III.11) 

Moreover, the result indicates a very low screening rate, compared 

to that of western developed countries.20,21) In a Canadian study, 

41% of elderly women aged 65 years and over reported ever 

having had a Pap test within three years.21)

Compared with women 65-69 years of age, women 75 and 

older signifi cantly had lower rates of screening. Th is result is not 

surprising as low participation in older old age is common in 

other cancer screenings as well. Pap smear screening tolerability 

may decrease with age. That is, the test could be significantly 

less comfortable in older patients because of vaginal atrophy 

and osteoarthritis of the hips. Our results could be explained by 

these factors. Existing studies showed that women living with a 
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Table 2. Factors associated with the Papanicolaou test by simple logistic regression.

Variables
Papanicolaou test*

% Crude OR 95% CI

Sociodemographic factors

Age

    65-69 24.5 1.0

    70-74 19.5  0.72 0.46-1.14

    ≥ 75 5.4  0.17 0.09-0.32

Marital status

    Living with spouse 22.2 1.0

    Living without spouse† 13.5  0.54 0.36-0.82

Residential area

    Urban 16.3 1.0

    Rural 17.2  1.06 0.70-1.61

Monthly house income‡

    Lower tertile 15.1 1.0

    Middle tertile 15.1  1.11 0.67-1.85

    Higher tertile 18.9  1.27 0.76-2.12

Education

    No  9.3 1.0

    Elementary school 21.5  2.74 1.70-4.43

    ≥ Middle school 29.4  4.07 2.23-7.41

National health insurance

    Insured 16.0 1.0

    Not insured§ 20.5  1.38 0.78-2.42

Private health insurance

    Insured 15.5 1.0

    Not insured 18.5  0.80 0.51-1.25

Health status and health risk factors

Self reported health

    Healthy 16.7 1.0

    Unhealthy 16.6  1.01 0.66-1.54

Disabled||

    No 16.6 1.0

    Yes 17.1  1.04 0.45-2.42

Comorbidity (HTN or DM)

    No 19.0 1.0

    Yes 19.0 1.0 0.64-1.56

Lifetime smoker¶

    No 18.3 1.0

    Yes  6.9  0.33 0.15-0.73

Obesity degree**

    Normal weight 14.5 1.0

    Underweight 17.4  1.22 0.38-3.89

    Overweight 18.5  1.36 0.74-2.52

    Obesity 21.8  1.69 0.97-2.92

Weighted to generalize to Korean women aged 65 years and older.

OR: odds ratio, CI: confi dence interval, HTN: hypertension, DM:diabetes mellitus, BMI: body mass index.

*Having a Papanicolaou smear test within two years was considered as receiving cervical cancer screening. †Single, divorced, separated. 
‡Adjusted by number of family members (equivalized income) and divided into tertiles. §Medical aid benefi ciaries or subjects not insured 

by national health insurance. ||Registered as a disabled person. ¶Reporting that they smoked at least 100 cigarettes (5 pack) in their lifetime. 

**Normal weight: 18.5 kg/m2 ≤ BMI < 23.0 kg/m2, underweight: < 18.5 kg/m2, overweight: 23.0 kg/m2 ≤ BMI < 25.0 kg/m2, obesity: ≥ 25.0 

kg/m2.
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spouse bett er received the cervical cancer screening than women 

living without a spouse.12,13,22) It was proposed that women living 

with a spouse were likely to be more sexually active, therefore 

consider themselves at higher risk than women without a 

spouse.12) However, multiple regression analysis presented no 

diff erences in Pap smear screening by marital status. Th is could 

be due to the fact that subjects over the age of 65 are relatively 

sexually inactive regardless of marital status. In a Korean study, 

women in rural areas reported lower rates of screening than 

those in urban areas.13) In contrast, this study did not find such 

a diff erence. Household income was not signifi cantly associated 

with screening participation. Although some previous studies 

have reported that income level was positively associated with 

Pap smear screening,12,23) household income was not signifi cantly 

associated with screening participation in the present study. 

Currently, the NCSP has provided free-of-charge Pap screening 

services to Medical Aid recipients and NHI benefi ciaries within 

the lower 50% income category.24) In addition, the cost of the Pap 

test in Korea is very low, which could improve the accessibility 

of this service to low-income individuals. Most earlier studies 

have suggested that women with a higher level of education were 

more likely to participate in Pap smear screening.12,13,23,25) In line 

with previous studies, we also found that higher education was 

positively associated with Pap test participation. On the other 

hand, insurance coverage, self reported health, comorbidity, and 

obesity degree were not associated with the Pap smear screening. 

The disabled have impaired mobility. Therefore, due to several 

difficulties such as more time, more assistance, and specialized 

equipment to complete the screening, it is a well-known fact 

that women with disabilities receive less Pap smear services.15,26) 

Meanwhile, disability was found not to be signifi cantly associated 

with Pap smear in the analysis. As low Pap smear screening rates 

in the disabled result primarily from mobility problems, women 

aged 65 and over who, to some extent, already have mobility 

problems, might not show the difference. Lastly, smoking rates 

in women are increasing, and women who smoke have increased 

risk of cervical cancer, and cervical cancer patients who smoke 

are likely to die earlier.27) Furthermore, women who smoke 

perceive the dangers of cervical cancer inaccurately and have a less 

positive att itude and practice toward the Pap screening.28,29) Th is 

is a clinically important epidemiologic fact. Fortunately, in this 

current study, smoking was not associated with the Pap test in the 

multiple regression analysis, though further research is needed 

using more data.

Th is study has several limitations. First, as self-administered 

questionnaires were used for much of the findings, recall bias 

leading to possible inaccuracy might occur. Second, this current 

study did not consider accompanying cervical cancer symptoms, 

although the cancer screening program is designed for individuals 

with no associated symptoms. Therefore, there might be some 

women with symptoms indicative of uterine cervical cancer in the 

study sample, which is selection bias. Third, information about 

regular Pap smear screening was not obtained, because women 

who had a recent Pap test within the last 2 years were considered 

as receiving uterine cervical cancer screening. For this reason, 

there could be misclassifi cation bias in terms of regular Pap test 

participation. Fourth, as our study used the secondary national 

data, we could not collect information about the associated 

factors such as past medical history of sexual transmitt ed disease, 

knowledge or att itude about screening and uterine cervical cancer 

Table 3. Factors associated with use of the Papanicolaou test by 

multiple logistic regression.

Variables
Papanicolaou test*

Adjusted OR 95% CI

Age

    65-69 1.0

    70-74  0.90 0.56-1.46

    ≥ 75  0.26 0.13-0.53

Marital status

    Living with spouse 1.0

    Living without spouse†  0.88 0.56-1.38

Education

    No 1.0

    Elementary school  1.89 1.16-3.00

    ≥ Middle school  2.61 1.27-4.33

Lifetime smoker‡

    No 1.0

    Yes  0.64 0.30-1.36

Weighted to generalize to Korean women aged 65 years and older.

OR: odds ratio, CI: confi dence interval.

*Having a Papanicolaou smear test within two years was 

considered as receiving cervical cancer screening. †Single, 

divorced, separated. ‡Reporting that they smoked at least 100 

cigarettes (5 pack) in their lifetime.
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vaccination. Future studies should further explore this association 

using detailed and large data.

In order to increase the rates of Pap testing, primary care 

physicians are responsible for education of and recommendations 

for the screening. The results of this current study suggest that 

more attention will be needed among the eldest elderly or less 

educated elder women, individually taking into account previous 

Pap results, life expectancy, risk factors for cervical cancer, and 

preferences.30)
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