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DeveIOpment of Questionnaire for Evaluating Health Effect Associated
with Air Pollution

Yeong-Su Ju, Dae-Sung Kim, Jong-Won Kang, Joo-Heon Seong, Daehee Kang,
Soo-Hun Cho, Do-Myung Paek* '

Department of Preventive Medicine, Seoul National University College of Medicine

Department of Environmental Health, Seoul National University School of Public Health*

This study was conducted to develop and evaluate the reliability and the validity
of a questionnaire in order to determine the applicability as a screening tool for esti-
mating environmental exposure and health effects related to air pollution.

The questionnaire was developed with adopting some items of others such as
ISAAC or ATS-DLD. And then we performed test-retest to 89 middle school students
and their mothers at interval of three months. Cohen’s Kappa values, weighted Kappa
values, Spearman’s correlation coefficients, and Pearson’s correlation coefficients for
each item were computed as reliability coefficients. The validity coefficients and val-
idity coefficient bounds were also obtained by simply using these reliability coefficien-
ts.

As results, Kappa ranged broadly from 0.10 to 0.61 of the items ‘diet’, 0.52~0.79
of the environmental tobacco smoke, 0.39~0.44 of the functional categories of sur-
rounding environment, and 0.54~0.63 of the using transportation systems; these item-
s were regarded as confounding factors. For items related to health outcomes, Kappa
ranged from -0.02 to 0.37 in the respiratory system of past medical history, and from
0.11 to 0.55 in the current health status. But Kappa of the others were over 0.60.

In conclusion, if some items can be corrected or modified, the questionnaire devel-
oped in this study can be used as a tool for evaluating environmental exposure and
health effects associated with air pollution.

Key words : air pollution, environmental disease, questionnaire, reliability, validity
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Table 1. Inter-individual reliability and validity
of questionnaire about diet(between
student and mother in each ot the re-
peated tests)

. Validity
: weighted Kappa o
Items test o Spearman 7 coefficient
(9s% c.1) :
bounds

broiled beef, pork, st 0.17(-0.02~0.37)  0.22  0.17~0.41

chicken 2nd 0.13(-0.10~0.36)  0.16  0.13~0.36

1t 0.25(0.06~0.45)  0.29* 0.25~0.50

Broiled fish
roved md 0.1000.13~033) 014 0.10~032

o~ * i~
Shrimp, Shell ish, It 0.46(0.23~0.68)  0.39* 0.46~0.68

Oyster 2nd  0.30(0.04~0.56)  0.33*  0.30~0.55

Vegetables with

Ist  0.55(0.15~0.95) 0.54* 0.55~0.74

Herb use "
2nd  0.61(0.14~100)  0.65* 0.61~0.78

*p (005

Table 2. Reliability and validity of question-
naire about environmental tobacco
smoke(between the parallel tests in
the same student)

Ist  0.30(0.08~0.52)  0.30° 0.30~0.55
broad leaves 2nd 0.41(0.17~0.65) 0.40° 0.41~0.64

Kappa Pearson Validit
Items app n 1ty

weighted Kappa Spearman Validity

Items subject
) {(95% c.1) Y coefficient

student 0.95(0.90~0.99) 0.95* 0.97

Types of housi
FPes CIOUSRE  nother 0.96(0.93~099) 0.96" 098

~ d
Heating methods student 0.84(0.72~0.96) 0.86 0.92

{fuel) mother 0.88(0.78~0.98) 0.89 0.94

1 —~ d
Functional categories student 0.39(0.12~0.67) 0.43 0.62

of surrounding  mother 0.44(0.08~0.81) 0.60" 0.66
environment

The 7 cases of having moved out to other district during the period
of survey were excluded from the analysis.
*p{0.05

Table 4. Reliability and validity of question-
naire about situation of using some
transportation systems(between the
parallel tests in the same student)

Items Pearson ¥ Validity coefficient
Duration of walking a day 0.54* 0.73
Duration of biking a day 0.58 0.76
Duration of using bus a day  0.63* 0.79
Duration of using own car a day  0.27 0.52
*p{0.05

Table 5. Reliability and validity of question-
naire about past medical history of

0, .
(5% c.1) ¥ coefficient student(between the parallel tests in
Exist f smok
xi e'nce o.smo er 0.79(0.64~0.94) - 0.89 the same student/ or mother)
in family
Items subject Kappa Validity
Number of smoker ) 0.60° 077 (95% c.1) coefficient
in family
student 0.64(0.44~0.84) 0.80
Exposure to passive Eve
cmoking 0.52(0.30~0.75) - 0.72 4 mother 0.71{0.49~0.92)  0.84
Number of passive . student 0.67(0.47~0.87) 0.82
K - 0.53 0.73 Nose
smoking chances a day mother 0.71{0.50~0.91) 0.84
*p(0.05 student 0.08(-0.20~0.36) 0.28
Throat

Table 3, Reliability and validity of question-
naire about residence environment(be-
tween the parallel tests in the same
student/ or mother)

mother 0.21{-0.13~0.56) 0.46

student -0.02(-0.05~0.01) -

Respirato; tem
Plratory system - other 0.37(-0.19~0.93) 0.61

student 0.81(0.67~0.96) 0.90

Ski
n mother 0.61(0.38~0.84)  0.78
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N2 #

7 2.gel 23 A7 FNE Wrleke AL o
dolo}. FFeHL 1 Yol BHam, Hl5olH
A AFEAE F2E ¢ W] Wt 2y 2
ATE FAske FYollA Gl R FEE dF

2 ol d 8734 Ag9] B &
B o) A717} o= Hxolx, Wt go o] A

Table 6. Reliability and validity of questionnaire
about current respiratory system stat-
us(between the parallel tests in the
same student)

Items . Kappa Validity
(95% c.1)

in the morning 0.13(-0.08~0.33)  0.36

coefficient

frequently  0.10(-0.07~0.27})  0.32
Cough
continuously  0.19(-0.04~0.43). 0.44
in the night  0.37(0.13~0.61)  0.61
in the morning 0.55(0.26~0.84)  0.74
Sputum

frequently  0.35(0.12~0.59)  0.59

Chronic cough & sputum 0.29(0.05~0.54) 0.54

URI with frequent cough & sputum 0.11(-0.09~0.31}  0.33

Table 7. Reliability and validity of question-
naire about asthma history of student
(between the parallel tests in the
same student/ or mother)

Items subject Kappa Validity
(95% C.1)

student 0.14(-0.12~0.41}  0.37

coefficient

Wheezing, ev
& SVl mother 0.35(-0.05~0.75)  0.59

Asthma, diagnos- student 0.00 0.00
ed previously mother 1.00 1.00
Asthma, treated student 1.00 1.00
in past lyr. mother 1.00 1.00

Wheezing, on ex- student 0.26(-0.01~0.52)  0.51

ercise in past 1yr. mother -0.03(-0.07~0.02) -

Dry cough, on sleep_studernt 0.35(0.05~0.65) 0.59

ing in past lyr. mother 0.57(0.23~0.91)  0.75

A% Ao B asford 94 29, Iu w
@ i Fol FoRlAe) s AHdd A7E +3Y3)
e P 232 & 7 US AR A%

2 ATE 873299 o3 28T + = A
B 73RN E Bobsket glof, 718 EAgn

Nu)
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Table 8. Inter-individual reliability and validity
of questionnaire about asthma history
(between student and mother in each
of the repeated tests)

Items test Kappa
(95% c.1)

Ist 0.21(-0.09~0.51) 0.21~0.46

Validity coefficient
bounds

Wheezing, -
g Y nd 0.51(0.13~0.88) 0.51~0.71

Asthma, diagnosed Lst 0.00 0.00
previously 2nd 1.00 1.00
Asthma, treated Ist 1.00 1.00
in past lyr. 2nd 1.00 1.00

Wheezing, on ex-_ 'St 0.24{-0.04~0.51) 0.24~0.49

ercise in past 1yr. 2nd 0.37(0.04~0.70) 0.37~0.61

Dry cough, on sleep- st 0.13{(-0.15~0.40) 0.13~0.36

ing in past lyr. 2nd 0.40{0.04~0.76) 0.40~0.63
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