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Purpose: This study was done to examine the difference in cancer screening with mammography and Papanicolaou
smear according to Body Mass Index (BMI). Methods: The participants in this study were 5,912 women ages 40 to 69
yr, selected from the Korean Genomic Regional Cohort in Kangwon province. Mammography and Papanicolaou smear
were assessed by questionnaire and body weight (kg) and height (m) measured to calculate BMI. Results: The distribu-
tion of BMI was as follows: low weight (1.5%), normal weight (31.1%), over weight (24.6%), mildly obese (36.4%) and
severely obese (6.3%). After adjusting for age, education and monthly income, compared with normal weight women,
overweight women (odds ratio [OR]=1.283, 95% confidence interval [Cl]=1.089-1.513) and mildly obese women
(OR=1.214, 95% CI=1.048-1.406) were less likely to have had mammography. In contrast to mammography, cancer
screening with Papanicolaou smear was not significantly different by BMI. Conclusion: Obese women in rural areas are
less likely to screen for breast cancer by using mammography than non obese women. To ensure regular screening for
breast cancer, health care providers need to give scrupulous care to obese women and remove barriers originated from
obesity. Also, educational and clinical implications are considered to increase the Papanicolaou smear rate.
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Table 1. Characteristics of Participants (N=5,912)
Characteristics Categories n (%)
Age (yr)* 40-49 1,565 (26.5)
50-59 2,089 (35.3)
60-69 2,256 (38.1)
Type of insurance*  Employed 2,778 (48.5)
Self employed 2,629 (45.9)
Medicare 322 (5.6)
Level of education*  Elementary school or below 4,064 (69.1)
Middle school 841 (14.3)
High school 722 (12.3)
College or above 258 (4.4)
Marital status* Unmarried 41(0.7)
Married 4,772 (81.2)
Others 1,063 (18.1)
Monthly income Below 1,000 3,110 (59.6)
(1,000 won)* 1,000-2,000 1,150 (22.1)
Above 2,000 954 (18.3)
BMI Low weight (BMI<18.5) 92 (1.5)
Normal weight (18.5 <BMI<23) 1,838 (31.1)
Over weight (23 <BMI<25) 1,453 (24.6)
Mildly obese (25 <BMI<30) 2,152 (36.4)
Severely obese (BMI>30) 377 (6.4)

*Exclude missing data and not applicable cases.
BMI=body mass index.
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Table 2. Distribution of the Characteristics in Women’s Cancer

Screening Behaviors (N=5,912)
Characteristics Categories n (%)
Experience having mammography  No 1,770 (29.9)
Yes 4,142 (78.1)
Age of first mammography (yr)* Not applicable 1,770 (30.8)
Below 40 1,559 (27.2)
40-49 1,272 (22.2)
Over 50 1,139 (19.8)
Total number of mammography Not applicable 1,770 (30.8)
over past four years* 1 1,688 (29.4)
2 1,117 (19.5)
Over 3 1,168 (20.3)
Time elapsed since last Not applicable 1,770 (32.4)
mammography (yr)* 1 2,201 (40.3)
2 497 (9.0)
Over 3 999 (18.3)
Experience of having No 1,051 (17.8)
a Papanicolaou smear Yes 4,861 (82.2)
Age of the first Papanicolaou Not applicable 1,051 (20.5)
smear (yr)* Below 40 933 (18.2)
40-49 1,384 (27.0)
50-59 1,170 (22.8)
Over 60 586 (11.5)
Total number of Papanicolaou Not applicable 1,051 (18.8)
smears over past four years* 1 1,364 (24.3)
2 798 (14.2)
Over 3 2,392 (42.7)
Time elapsed since last Not applicable 1,051 (19.3)
Papanicolaou smear (yr)* 1 2,432 (44.7)
2 570 (10.5)
Over 3 1,387 (25.5)

*Exclude missing data and not applicable cases.
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Table 3. Comparison of BMI categories according to Demographic Socioeconomic Characteristics (N=5,912)
BMI
Characteristics Categories Low weight ~ Normal weight  Over weight Mildly obese  Severely obese (7;
n (%) n (%) n (%) n (%) n (%)

Age (yr)* 40-49 26 (1.7) 563 (36.1) 372 (23.8) 511(32.7) 89 (5.7) 39.85
50-59 23(1.1) 572 (27.4) 520 (24.9) 828 (39.7) 143 (6.9) (<.001)
60-69 41(1.8) 698 (31.0) 550 (24.8) 810 (36.0) 142 (6.3)

Education* Elementary school 56 (1.4) 1,151 (28.4) 993 (24.5) 1,586 (39.1) 270(6.7) 129.87
Middle school 15 (1.8) 253 (30.2) 212 (25.3) 298 (35.5) 61(7.3) (<.001)
High school 13(1.8) 279 (38.8) 181 (25.2) 209 (29.1) 37 (5.1)
College or above 6(2.3) 143 (55.6) 55 (21.4) 49 (19.1) 4(1.6)

Monthly income Below 1,000 51(1.7) 899 (29.6) 732 (24.1) 1,147 (37.7) 213(7.0) 33.23

(1,000 won)* 1,000-2,000 15 (1.3) 365 (32.3) 267 (23.6) 416 (36.8) 67 (5.9) (<.001)

Above 2,000 11(1.2) 346 (37.0) 246 (26.3) 290 (31.0) 41 (4.4)

*Exclude missing data and not applicable cases.
BMI=body mass index.
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Table 4. Comparison of Women’s Cancer Screening Behaviors among BMI groups (N=5,912)

Characteristics Age of first test (yr) Total number of tests in past four years Time elapsed since last test (yr)

Below 40  40-49 Over 50 2 1 2 Over 3 22 1 2 Over 3 2
n (%) n (%) n%) (P n (%) n (%) n%) (P n (%) n (%) n) (©)

Test \ BMI

Mammo-  Low 19 (36.5) 3(250) 20(385) 36.93 28 (56.0) 4(280) 8(160) 3847  28(636) 5(11.4) 11(25.0) 3223
graphy* Normal — 485(48.1) 351(30.3) 324(279) (<.001) 478(41.4) 321(27.8) 355(30.8) (<.001) 667 (61.7) 146(136) 267 (24.7) (.001)
Over 406 (40.6) 297 (29.7) 296 (29.7) 412(414) 268(269) 316(31.7) 537 (58.0) 141(152) 248(26.8)
Mildly 534(37.1) 494(343) 411(286) 605 (41.8) 435(30.0) 408 (28.2) 784 (58.4) 174 (13.0) 384 (28.6)
obese
Severely 79(34.2) 85 (36.8) 67 (29.0) 117 (49.6) 56(23.7) 63(26.7) 143 (63.6) 22(9.7) 60 (26.7)
obese
Below 40  40-49 50-59 Over60 42 1 2 Over 3 22 1 2 Over 3 2

n%) n(%) n%) n O n) n (%) n (%) (o) n (%) n (%) n%)

Papani- Low 4(255) 11(200) 19(34.5) 11(20.0) 3341 22(36.1) 11(180) 28(459) 1634  32(51.6) 4(6.45) 26(41.9) 19.01
colaou Normal 326 (26.1) 401(32.1) 332(26.5) 192(15.3) (.007) 414(29.7) 253(18.1) 728(52.2) (.176) 763(56.6) 175(13.0) 409(30.4) (.088)
smear* Over  223(222) 357(35.5) 277(27.5) 150 (14.9) 323(28.7) 185(16.5) 615(54.8) 614(56.2) 156 (14.3) 322(29.5)
Mildly 292 (20.5) 503(35.3) 439(30.8) 190 (13.3) 483(30.1) 283(17.6) 840 (52.3) 838 (54.4) 194(12.6) 508(33.0)
obese
Severely 63(24.9) 81(32.0) 76(30.1) 33(13.0) 95(34.7) 43(15.7) 136(49.6) 145(545) 32(120) 89(335)
obese
*Exclude missing data and not applicable cases.
BMI=body mass index.
Table 5. Women’s Cancer Screening according to Levels of BMI: Logistic Regression Results (N=5,912)
BMI
Characteristics
Low weight Normal weight Over weight Mildly obese Severely obese
Mammography Crude OR 0.738 Referent 1.308* 1.249* 1.001
(95% Cl) (0.477-1.141) (1.125-1.522) (1.091-1.431) (0.790-1.269)
Adjusted ORT 0.703 Referent 1.283** 1.214* 1.022
(95% Cl) (0.438-1.128) (1.089-1.513) (1.048-1.406) (0.789-1.322)
Papanicolaou smear Crude OR 1.782 Referent 0.877 1.022 1.173
(95% Cl) (1.121-2.834) (0.732-1.051) (0.871-1.199) (0.891-1.544)
Adjusted OR' 1,967 Referent 0.841 0.985 1.152
(95% Cl) (1.189-3.254) (0.687-1.029) (0.825-1.176) (0.851-1.560)
*p<.05; *p<.01. TAdjusted variables: age, education and economic level.
BMI=body mass index; OR=0dds ratio; Cl=confidence interval.
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(95% confidence interval [CI]=1.089-1.513), 7%=H|qt0]
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