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Objectives : Nitrogen dioxide (NO:2) has been
inconsistently associated with gradual decreases in lung
function. Here, we studied the effects of NO2 exposure in
asthmatics by examining the association between changes
in lung function and concentrations of NO2 which were
personally measured.

Methods : Peak expiratory flow (PEF) and daily personal
exposures to NOz2 were recorded on 28 patients with
asthma (confirmed by methacholine provocation test) over
4 weeks. We used generalized estimating equations to
assess the relationship between personal NOz exposure
and PEF, adjusting for potential confounders such as age,
gender, outdoor particulate matter, temperature, humidity,
and exposure to environmental tobacco smoke.

Results : The personal NOz exposures were higher than

Effects of Personal Exposure to Nitrogen Dioxide on Peak Expiratory Flow
in Asthmatic Patients

Ho-Jang Kwon, Sang Gyu Lee, Young-Koo Jee”, Sang-Rok Lee?, Seung-Sik Hwang?

Department of Preventive Medicine, Dankook University College of Medicine; Department of Internal Medicine, Dankook University
College of Medicine"; Cheongju St Mary's Hospital”; National Cancer Center”

the corresponding ambient levels. The mean personal:
ambient ratio for NO2 was 1.48. The personal NO2
exposures were not associated with the morning PEF,
evening PEF, or the diurnal PEF variability. However,
environmental tobacco smoke was negatively associated
with both the morning and evening PEF.

Conclusions : Among the asthmatic adults who
participated in this study, we found no apparent impact of
personal NO2z exposures on the peak expiratory flow.

J Prev Med Public Health 2007;40(1):59-63

Key words : Nitrogen dioxide, Peak expiratory flow,
Asthmatics
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Table 1. Characteristics of study subjects

Characteristics Subjects(n=28)
Male, n (%) 15(53.6)
Age, n(%)
<40 10(35.7)
40-60 9(32.1)
60< 9(32.1)
Moming PEF (L/min), mean (SD)
Male 4434+155.1
Female 3328+ 581
Evening PEF (L/min), mean (SD)
Male 44561159.8
Female 3429+ 60.1
PEF variability (%), mean (SD)
Male 61+ 31
Female 63+ 26

PEF: Peak expiratory flow

Table 2. Daily mean of air pollutants and
weather variables during study period

Variables Mean SD  Min Max
NO: (ppb) 293 96 112, 605
NO:zpersonal (ppb) 396 312 11,2792
PMo (ug/n) 816 492 258,338
Temperature (C) 45 48 44, 146
Humidity (%) 513 139 28, 875
=E

AT Fol g2 27 2890193 F4
7)3H2 # A 28Ul H 31U E F H)
oF] 4= 847 5-4 0|tk AFtAAt
Z WA} 54% 9 1 B A3 48042
20*11 ol 75 7kA] B Z 3k 913l o}
o 543 H| 3714459 BF %2 3920
Limin o]%l o9 AY954 49 Ha gt
3979 Limin ©]Q 3 ) 3745 Hol &
o FFHL 62%01%10H HA 5%
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Uk} (Table 1).
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Figure 1. Relationship between ambient NO2 and personal NOz2 during the study period.

Table 3. Effects estimates with 95% confidence
intervals(95% Cl) of each variable on

moming peak expiratory flow
Variables Coefficient’ 95% CI
Personal NO:2 (lagl) 001 01, 01
PMio(lagl) 002 -0.10, 0.05
Temperature (lag) 028 0.76, 1.32
Humidity (lag1) 0.09 -0.10, 0.28
ETS (lagl) -L12 221,-004
Age 497 6.52,-343
Gender -96.8 -147.1, 464

*L/min per unit increase of each variable
ETS: environmental tobacco smoke

Table 4. Effects estimates with 95% confidence
intervals(95% Cl) of each variable on

evening peak expiratory flow
Variables Coefficient” 95% ClL
Personal NO2(lag0) 0.06 003, 0.14
PMio (lag0) 0.11 0.03, 0.18
Temperature (lag0) 093 -1.95, 0.08
Humidity (lag0) 0.10 0.09, 028
ETS (tag0) -1.99 -3.1,-0.88
Age 530 683,378
Gender 941 -1437, 445

*L/min per unit increase of each variable
ETS: environmental tobacco smoke

Table 5. Effects estimates with 95% confidence
intervals(95% Cl) of each variable on
peak expiratory flow variability

Variables Coefficient’ 95% Cl
Personal NOz (lag0) 001 -0.00,0.03
PMio(lag0) 0.01 -0.01,0.02
Temperature (lag0) 002 0.16,0.13
Humidity (lag0) 001 -003,004
ETS (lag0) 0.1 -0.32,0.11
Age 000 004,003
Gender <009 -10, 12

*Percent change per unit increase of each variable
ETS: environmental tobacco smoke
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Figure 2. Scatter plot of PEFR in the evening and daily mean personal NOz exposure of the same day
in each subject.

pefr_eve: peak expiratory flow rate measured in the evening
no_per: personally measured nitrogen dioxide level
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