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Background: The amount of smoking in adolescence increases with a younger age of smoking initiation and Accepted August 20, 2022

affects physical health. To establish and evaluate smoking-related policies, it is important to determine actual
smoking status. Validation of self-reported questionnaires can identify the accuracy of the questionnaire data

reflecting smoking status.
Highlights:

Objectives: The purpose of this study was to evaluate the validity of self-reported smoking status and identify L .
* Accurate determination of smoking

factors affecting the accuracy of self-reported smoking in South Korean adolescents. o )
status is critical in adolescent smoking

Methods: This study investigated the consistency between cotinine concentrations and self-reported LR

questionnaire data through the analysis of urine samples collected from 922 adolescents aged 13~18 among U R A
KoNEHS cycle 3 was used to validite

self-reported questionnaire in Korea

the participants of Cycle 3 of the Korean National Environmental Health Survey. Smoking status was
classified using the cotinine cut-off point of 39.85 jig/L in adolescents, and factors affecting the accuracy were
analyzed through multiple logistic regression analysis. adolescents.

Results: The smoking rates according to the self-reported questionnaire and cut-off point-based cotinine - The self-reported questionnaire and

concentrations among adolescents were 3.1% and 5.1%, respectively. The results found 97.1% consistency the cotinine-based classification of

between self-reported smokers and smokers according to cotinine concentration. Factors affecting the smoking status had consistency at

discrepancy showed a significant relationship, including gender, secondhand smoke, and use of e-cigarettes. 97.1%

Conclusions: The results can be used as basic data to establish a smoking policy for adolescents through - Gender, passive smoking, and use of
continuous monitoring and improvement of questionnaire items of factors affecting the discrepancy. e-cigarettes could affect the consistency.
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KoNEHS cycle 3 population
(0=6,167)
3 years and older children and adolescents

19 d old.
years and oider Excluded (n=3,787)
l—‘ = Adults
| Non-adults, i ]293};?:5 and older | Excluded (n=1,458)
(1=2.380) + Preschoolers (n=571) and Children (n=887)
l—‘ — Subjects without self-reported smoking
questionnaires.
| All adolescents, 13 to 18 years old |
(0=922) Excluded (n=18)
l—‘ = Missing in cotinine concentration

. _ — Failure to collect in urine sample
Adolescents in included (n-904) — Analysis not possible due to insufficient
Male: 429 Female: 475

amount of urine sample
7 7

A. Self reported B. Cotinine level
(0=904) (0=904)
Non- Non-
Smoker Smoker
smoker smoker
(n=28) (1=876) (n=46) (0=858%)

Fig. 1. Selection of study participants
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Table 1. Characteristics and cotinine levels of participants in adolescents

Smoker (n=28)

Non-smoker (n=876)

Characteristic . T p**
N (%) GM p* N (%) GM p*

Sex
Male 20 (71.4) 261 (56.5) 0.28 409 (46.7) 18.6 (4.7) 0.003 0.009
Female 8 (28.6) 427 (52.1) 467 (53.3) 42(2.3)

Age
Middle school 2(7.1) 80.2 (53.3) 023 452 (51.6) 5.3 (2.0) 0.007 <0.001
High school 26 (92.9) 326 (54.6) 424 (48.4) 174 (4.9)

Father education
Middle school or less 0(0.0) 0(0.0) 0.26 41 (4.7) 8.5(4.4) 0.94 0.09
High school 16 (57.1) 356 (79.7) 336 (38.3) 10.8 (3.5)
College and above 12 (42.9) 256 (46.7) 499 (57.0) 12.5(4.1)

Mather education
Middle school or less 2(7) 471 (19.6) 0.49 40 (4.6) 9.8 (7.0) 0.64 0.51
High school 15 (53.6) 295 (82.8) 400 (45.6) 11.5 (7.8)
College and above 11 (39.3) 285 (41.8) 436 (49.8) 12.1 (3.6)

Household income ™
Low 5(17.9) 516 (88.1) 0.050 261 (29.8) 16.5 (6.0) 0.42 0.21
Middle 14.(50.0) 236 (68.1) 457 (52.2) 11.0 (3.3)
High 5(17.9) 368 (82.5) 98 (11.2) 47 (2.6)
Unknown 4(14.2) 342 (152) 60 (6.8) 10.7 (7.5)

Smokers in the family
Yes 11 (39.3) 380 (55.7) 0.45 171 (19.5) 24.6 (9.0) 0.1 0.010
No 17 (60.7) 261 (62.9) 705 (80.5) 8.9(24)

Father smoke
Yes 15 (53.6) 310 (78.9) 0.90 393 (44.9) 14.0 (3.6) 0.56 0.66
No 13 (46.4) 313 (67.3) 483 (55.1) 9.9 (3.5)

Mother smoke
Yes 2(7.1) 281 (0.0) 0.79 11 (1.3) 33.4 (24.0) 0.90 0.020
No 26 (0.0) 313 (57.9) 865 (98.7) 114 (2.9)

Second smoke time
No 7 (25.0) 317 (54.6) 0.89% 625 (71.4) 6.9 3.1) 0.005%** <0.001
1~2 times (/week) 5(17.9) 283 (175) 133 (15.2) 114 (6.0)
3~7 times (/week) 16 (57.1) 374 (67.9) 118 (13.4) 38.4(117)

Electronic cigarette
Yes 20 (71.4) 345 (60.8) 0.18 18 (2.0) 149 (45.2) <0.001 <0.001
No 8 (28.6) 232 (82.5) 858 (98.0) 8.5(2.1)

Alcohol intake (/month)
Yes 26(92.9) 213 (59.9) 0.83 251 (28.7) 23.2 (6.6) <0.001 <0.001
No 2(71) 306 (57.9) 625 (71.3) 7.0 (2.0)

*p-value from t-test or ANOVA, **p-value from Chi-square test and ***

p for trend, "Geometric mean (standard error) of Urinary cotinine

concentrations (ug/L), MHousehold income is the average monthly income over the past year. Low: US$ <3,351, middle: US$ 3,351~7,819, high:

US$ >7,819.
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Table 2. Prevalence of smoking status based on self-reported and
urinary cotinine concentration

Self-reported Urirze:‘;r 92(;t)i*nine
Smoker Non-smoker Smoker Non-smoker
N (%) N (%) N (%) N (%)
Sex
Male 20(2.2) 409 (45.3) 3741 392 (43.4)
Female 8(0.9) 467 (5L.6) 9(1.0) 466 (51.5)
Total 28(3.1)  876(96.9) 46 (5.1) 858 (94.9)

*Urinary cotinine concentration cut-off value 39.85 ug/L.
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Table 3. Accuracy of self-reported smoking status according to urinary cotinine concentration

Urinary Cotinine® Validity Agreement
Self N Total X "
reported (N, %) on (N, %) appa ft U Tt §
Smoker | (95% CI) Ag SE SP PPV? NPV?
Smoker 24(2.7) 4(0.4) 28 (3.1)
Non smoker 22(2.4)  854(94.5) 876(96.9) 0.63 (0.50~0.76) 97.1 52.2 99.5 85.7 97.5
Total 46 (5.1)  858(94.9) 904 (100)

*Urinary cotinine concentration cut-off value 39.85 ug/L, "Kappa statistic by Cohen, CI: confidential interval, "AG: Agreement (%), 'SE:
Sensitivity (%), T'SP: Specificity (%), *PPV: Positive predictive value, *NPV: Negative predictive value.
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Table 4. Characteristics related to agreement and discrepancy between self-reported and urinary cotinine concentration assessed smoking status
Agreement
Characteristic Concordant Discordant P
N (%) N (%)
Sex
Male 406 94.6 23 54 <0.001
Female 472 99.6 3 04
Age
Middle school (13~15 years) 448 98.6 6 1.4 0.017
High school (16~18 years) 430 95.6 20 44
Father education
Middle school or less 40 98.0 2.0 0.53
High school 338 96.1 14 39
College and above 500 97.4 11 2.6
Mother education
Middle school or less 41 95.6 44 0.41
High school 401 96.0 14 4.0
College and above 436 97.9 11 2.1
Household income (/month)
Low (US$ <3,351) 256 96.0 10 4.0 0.61
Middle (US$ 3,351~7,819) 458 97.2 13 2.8
High (US$ >7,819) 101 98.8 2 1.2
Unknown 63 95.5 1 4.5
Smokers in the family
Yes 173 93.2 9 6.8 0.007
No 705 97.8 17 2.2
Father smoke
Yes 393 95.4 15 4.6 0.034
No 485 98.2 11 1.8
Mother smoke
Yes 12 82.4 1 17.6 0.048
No 866 97.2 25 2.8
Secondhand smoke time
No 623 98.3 9 1.7 <0.001
1~2 times (/week) 134 97.5 4 2.5
3~7 times (/week) 121 90.0 13 10.0
Electronic cigarette
Yes 28 73.8 10 26.2 <0.001
No 850 98.0 16 2.0
Alcohol intake
Yes 258 94.0 19 6.0 0.007
No 620 98.3 7 1.7
Total 878 97.1 26 2.9
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Table 5. Factors affecting the discrepancy to smoking rate between AA&L 2.9%=2 YEPGOoH, o] whet of ey Et J5hAY
self—repor't questionnaire and according to urinary cotinine o] £x]80] 1:—] =7 Jehgth 243 Aol Yk 23
concentrazzr;racterisﬁc — P - W R 52§00 thyj 7HH]—,—7E 5:]1 u—_]u]-o 2, o= Ay

el o] ofo £2 AR S A9 SUTHE FAAE @
Sex A gt shlaL > ol 3adr9) g9 st #3443
Male ) 13.0 2.03~83.0 0.008 @ Bl o71eE)d| wet ekl 1S o m _-g_%
o A7 bl A4 9] A7-E3k G of ] 210 el
Middle school (13~15 years) 0.45 0.15~1.36 0.15 TS o S AT Bl AnR ;—g-ﬂ?(]‘ﬂhz gzrot
High school (16~18 years)" A ghot 5 o B s dieh dF Ft HZ FA
Father education € ZHd =7t FgoHA A FUS < Aokl ddE
Middle school or less 0.06 0.00~3.16 0.16 o} ole]l &gA Sl e 57 Al7ie Aol die A1
High school 131 039446 066 Q1A% ZFo] F7t=|ojoR & Alol=tal Azt
College and above 85 wEs= ARl EE4E EYXEo] ¥ =
Mother education Al "]’ﬂ"ﬁ:‘:]'(P<0-001)- A7 & 155HY 999 tiAte
Middle school or less 2.65 0.09~77.0 0.56 2 A4 9 IH 9 7HEEA &3 AU ZEY B9k
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