et g alA 4399 A4z (20069 79)
] Prev Med Public Health 2006;39(4):317-324

A71E B4 e 9% AGA Aad §98 33

Med 4FQ, o4, AR, $ALY, o€

TGS o3} PP, TR DR FRO L S|l ARFARTA

Estimation of Smoking Prevalence among Adolescents in a Community
by Design-based Analysis
Soon-Woo Park, Jong-Yeon Kim, Sang-Won Lee, Jung Han Park, Yeon-Ok Yun”, Won-Kee Lee?

Department of Preventive Medicine, Catholic University of Daegu School of Medicine; Daegu Metropolitan Office of Education®;
Health Promotion Research Center, School of Medicine, Kyungpook National University”

Objectives : This study was conducted to estimate the
unbiased smoking prevalence and its standard errors
among adolescents in a large city in Korea, by design-
based analysis.

Methods : All the students in Daegu city were stratified by
grade, gender and region, and then schools as primary
sampling units (PSU) were selected by probability
proportional to size (PPS) sampling. One or two classes
were sampled randomly from each grade, from 5th grade in
elementary schools to the 3rd grade in high schools. The
students anonymously completed a standardized seli-
administered questionnaire from October to December
2004. The total number of respondents was 8,480 in the
final analysis, excluding the third graders in the general
high schools because of incomplete sampling. The
sampling weight was calculated for each student after post-
stratification adjustment, with adjustment being made for
the missing cases. The data were analyzed with Stata 8.0
with consideration of PSU, weighting and the strata
variables.

Results : The smoking prevalence (%) and standard errors
for male students from the fifth grade in elementary schools

to the second grade in high schools were 0.93+0.47, 1.83+
0.74, 3.16£1.00, 5.12%1.02, 10.86*=1.13, 15.63£2.44 and
17.96 £2.67, and those for the female students were 0.28%
0.28, 1.17+0.73, 3.13+0.60, 1.45+0.58, 3.941+0.92, 8.75
+1.86 and 10.04=1.70, sequentially.

Conclusions : The smoking prevalence from this study
was much higher than those from the other conventional
studies conducted in Korea. The point estimates and
standard errors from the design-based analysis were
different from those of the model-based analysis. These
findings suggest the importance of design-based analysis
to estimate unbiased prevalence and standard errors in
complex survey data and this method is recommended to
apply to future surveys for determining the smoking
prevalence for specific population.
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Table 1. Comparison of techniques used to analyze survey data*

Ignore design structure Incorporate design structure
Model-based analysis Model-based - Design-based
analysis analysis
. . Use nor Use weight, Use weight,
Effecton Tgoreweight - Use weight malized weight”  stratum, cluster ~ straturm, cluster
Estimates of total Incorrect Correct Incorrect Correct Correct
Estimates of ratio{proportion), Incorrect Correct Correct Correct Correct
Tmean, regression parameter
Estimate of variance, standard Incorrect Incorrect Incorrect Close to correct Correct

error, confidence interval

* This table was adopted from Chantala & Tabor (1999).

1 normalized (sample) weight sums to the number of observations in the data set and its mean s L.
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Table 2. Numbers of participants and response rates

Number of enrolled students Number of respondents Response
School level Garde
Male Female Total Male Female Total rate (%)
Elementary 5 500 406 906 491 404 895 98.8
school 6 512 401 913 502 3% 896 98.1
Subtotal 1012 807 1819 993 798 1,791 98.5
Middle school 1 646 523 1,169 620 508 1,128 96.5
2 625 64 1,229 607 596 1,203 979
3 711 701 1412 682 681 1,363 96.5
Subtotal 1,982 1,828 3810 1,909 1,785 3,694 970
High school 1 716 658 1374 699 652 1,351 983
2 800 576 1,376 759 559 1,318 95.8
3 199 14 363 174 152 326 89.8
Subtotal 1,715 1,398 3,113 1,632 1,363 2,995 9.2
Total 4,709 4,033 8,742 4,534 3,946 8480 97.0
* The students in general high schools were excluded from analysis.
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Table 3. Smoking prevalence and its comparison with conventional methods
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percentage + standard error
Conventional method
School level Grade Gender  Design-based analysis
Use weight Ignore weight
Elementary school 5 Male 093 £ 047 093 + 007 081 £ 041
Female 0.28 + 028 028 + 04 024 +024
6 Male 1.83 + 074 1.83 £ 0.09 1.79 + 059
Female 117+ 073 1.17 £ 008 1.02 £ 051
Combined ~ Male 1.39 + 045 1.39 + 0.06 1.31 + 036
Female 073+ 038 0.73 £ 005 063 + 028
Total 1.10 + 026 1.10 + 0.4 1.01 £ 024
Middle school 1 Male 3.16 + 1.00 316 £ 0.12 290 + 067
Female 313 £ 060 3131013 334+ 080
2 Male 512+ 1.02 512 £ 016 520+ 0.88
Female 145 + 058 145 +0.10 246 + 065
3 Male 1086 £ 1.13 10.86 + 022 1114+ 121
Female 394+ 092 394+ 015 411076
Combined ~ Male 6.34 + 0.63 634 + 010 6.56 + 0.56
Female 287 £ 042 2.87 + 007 336 £ 043
Total 4.80 + 040 4.80 + 0.06 504 £ 036
High school 1 Male 1563 + 244 1563 + 026 1645 + 140
Female 875 + 1.86 8751024 982 £ 1.17
2 Male 1796 + 2.67 1796 £ 0.28 1893 + 140
Female 1004 £ 1.70 1004 + 0.26 9.88 +1.25
Combined  Male 1681 £ 1.81 1681 £ 0.19 17.76 + 0.9
Female 941 £ 126 941 + 0.18 984 + 085
Total 1373 £ 1.21 1373 013 14.19 + 067

Table 4. Smoking prevalence (percentage +standard error) and its comparison with conventional

methods by school type among high school students

percentage + standard error
Conventional method
School level Grade Gender  Design-based analysis
Use weight Ignore weight
General i Male 11.00 + 249 11.00 +0.27 1426 + 144
Female 429 £+ 1.50 429 + 020 613 + 1.04
2 Male 1363 £2.59 1363 + 029 1507 + 148
Female 545+ 173 545 £ 022 695 £ 1.15
Combined  Male 1233 £ 1.82 1233 £ 020 14.66 + 1.03
Female 487 £ 1.15 487 +0.14 652 +0.77
Total 911+ 115 9.11+£013 10.86 + 0.66
Vocational 1 Male 2856 +2.77 2856 + 0.64 2819 £ 431
Female 2636 £4.12 26.36 - 0.85 27.19 £ 419
2 Male 3041 £6.59 3041 £ 0.65 3030 £ 327
Female 2684 + 435 2684 + 0.81 2821 £5.13
Combined  Male 2048 + 3.56 2048 & 046 2054 +2.60
Female 2661 +299 2661 + 059 2760 + 323
Total 2844 + 256 2844 + 036 28.80 +2.03
3 Male 3722 +719 3722 £ 070 3757 £3.69
Female 2229 +356 2229 +0.76 23.68 + 346

* 3rd grade students in vocational high school are excluded

g FAIS ASe AFAA Y EE0A
25 2po] 7L gl (Table 3)
TP A FHEE AL e}
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FAAEEL 2581 5680 237% ('
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Table 5. Prevalence of smoking experience and whole-cigarette smoking experience

percentage + standard error
School level Grade  Gender Prevalence of  Provlenccof
smoking experience’ whole-cigarette smoking experience’
Elementary school 5 Male 1592 +221 259 £ 074
Female 737+ 1.59 026 + 026
6 Male 1994 + 1.93 470+ 128
Female 993 + 1.64 1.24 + 060
Combined ~ Male 1797 + 1.36 3.66 + 0.81
Female 867 + 1.13 0.76 £ 037
Total 13.83 + 090 237+ 046
Middle school 1 Male 2718 + 235 9.00 + 1.92
Female 1850 +224 592 £ 1.30
2 Male 3444 £ 305 1342 +2.00
Female 16.17 + 205 6.18 + 1.12
3 Male 4260 +359 22.88 +2.65
Female 2688 £ 3.11 1179 + 1.85
Combined ~ Male 3461 £ 1.77 1502 + 1.30
Female 20.53 + 146 794 + 083
Total 2837+ 122 11.88 = 0.82
High school 1 Male 4695 +327 2862 £338
Female 3236 + 449 2058 +3.35
2 Male 5296 £2.27 3167 +324
Female 3426+ 1.84 2219 291
Combined ~ Male 4998 £+ 2.01 3016 + 234
Female BB L2843 2140 +2.23
Total 4305 + 1.64 2651 + 1.68

*weighted proportion by design-based analysis

Table 6. Prevalence of smoking experience and whole-cigarette smoking experience by school type

among high school students

percentage -t standard error
Prevalence of Prevalence of
Schoollevel Grade Gender smoking experience ; whole-cigarette smoking experience ;
General 1 Male 4162+ 304 21.82 £ 343
Female 2443 £ 403 13.04 + 269
2 Male 4855+ 185 2586 +323
Female 2767+ 172 13.81 + 2.69
Combined  Male 4513 £ 190 2387 240
Female 2606 + 227 1343 + 191
Total 36.88 + 157 1935+ 1.62
Vocational 1 Male 6184 £ 601 4763 + 160
Female 63.67 £ 10.12 5029 + 7.05
2 Male 6562 + 664 4834 £ 799
Female 5835+ 164 5281+ 273
Combined”  Male 6373 = 446 4798 +4.06
Female 60.89 + 496 5161 361
Total 6270 £ 339 4930 + 2.87
3 Male 6342 + 608 5436 + 7.84
Female 4579 £ 340 38.18 = 3.07
*3rd grade students in vocational high school are excluded
tweighted proportion by design-based analysis
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Figure 1. Age of first trial to smoke cigarette.
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