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ABSTRACT

A large number of studies have indicated associations between the impairment of
respiratory health and exposure to ambient air pollutants such as ozone (O;), nitrogen
dioxide (NO,), sulfur dioxide (SO;), particulate matters (PMi).

To evaluate this associations, we used the pulmonary function tests (peak expiratory
flow rate: PEFR) by mini-wright peak flow meter and counting neutrophils in the nasal
lavage (NL) as biomarker.

From 15 June to 16 July 1998, for the workers in the highway tollgates, PEFR and NL
were measured three times daily and twice per week. and association between the level of
air pollutants and PEFR and NL were analyzed using the multiple regression model and
the poisson regression model respectively.

The results indicated that the effects of all measured air pollutants (SO;, NO:, Os, PMy,)
were not significantly associated with the value of PEFR. On the other side, SO., NO,,
PM,, were significantly associated with the number of neutrophils in NL. The increase in
S0O., NO, of 10ppb and in PM;, of 10pug/m?® was associated with 24%, 21%, 35% increases in
neutrophil counts. But the ozone exposure was not associated with NL.
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Table 2. Characteristics of study participants

Methods No. of subjects Age(yf) Height (cm) Weight (kg)

Mini-Wright Kk MV 5 44.0 (30~61) 167.8 (160~175) 65.0 (52~79)

a i E‘g pfs y 2 9 36.6 (20~47)  158.3 (154~167.5) 51.6 (44~62)

oW meter methods 1y 14 39.2 (20~61) 161.7 (154~175)  56.4 (52~79)
MY 5 44.0 (30~61) 167.8 (160~175) 65.0 (52~79)
Nasal Lavage methods F? 15 35.0 (20~48)  160.3 (154~170) 53.4 (46~65)
R 20 37.2 (20~61) 162.2 (154~175)  56.3 (46~79)
1) M : male
2) F : female
3) T : total subjects
Table 3. Distribution of air pollution levels - ,
Percentile (%)
Air pollutants T Of Mean NAAQSY
ays 10 25 50 75 90

SO: (ppm)V 32 0.016 0,018 0.019 0.020 0.022 0,022 <0.14

NO; (ppm)? 32 0.119 0.132 0.154 0.179 0,233 0,166 <0.08

O3 (ppm)? 30 0.004 0.008 0.010 0.016 0.018 0.012 <0.06

PMio (mg/m?®)? 32 171.22 228.02 258,95 282.42 309.72 251,02 <150

1) daily mean concentration
2) 1-hour daily maximum concentration

3) NAAQS : National Ambient Air Quality Standard in Korea

SO., NO;, PMy, : 24hr mean concentraions
O; : 8hr mean concentration
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Fig. 1. Daily air pollution levels during the study period.
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Table 4. Comparisons of PEFR by Subject characteristics (unit: 1/min)
mean PEFR .. .
. mean PEFR by mini-Wright peak flow meter
Characteristicas by spirometer
mean p-value? morning?  afternoon?  evening® mean p-value®
Sex(No.)
Male (5) 630,84 . 576.26 579. 46 578.48 578. 04
Female (9) 366,40 0.0222 409, 30 411,49 407,32 409. 40 0.0001
Age(No.)
>35(4) 471,30 465, 65 468,80 463,25 465,93
<35(10) 456,66 0.8893 470,24 472,55 470,52 471.11 0.9327
Working
periods(No.)
>3yr(7) 469,37 484,59 486,90 485,20 485,56
<3yr(7) 452,31 0.8575 453.27 456,06 451,69 453.70 0.5630
Sensitivity
o 494,50 470,05 470.47 465,48 468,68
X 435.60 0.5364 468.09 472,24 470.66 470.34 0.9765

1) measured PEFR values around a.m. 7

2) measured PEFR values around p.m. 2

3) measured PEFR values around p.m. 10

4) t-test (unequal variances, Satterthwaite Cochran method)
* 0.01<p-value<0. 05

* 0,001<p-value<0.01

*** p-value<0, 001
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Table 5, Summary of Step-wise procedure

Parameter  Standard

Variable Estimate Error p-value
Intercept 502.70409 130.90124 0.0033
Age? -0.00040 0.00024 0.1254
Sex —134.22980 32.74283 0.0021
Weight 3.84247 1.58358 0.0357

Table 6. Statistic comparison between concurrent
day and 1 day lag

Parameter estimate (Standard error)
Lag oY Lag 1%

SO,  —46.16391 (36.49660) —18.60315 (36.95921)
NO, —15.18795(8.87644) —21.56900 (8.36474)
O3 —24.57316 (68.36620) 13.27867 (70.36221)
PMy,  —0.00951(0.00104) —0.01213(0.01122)

1) Lag 0 : air pollutant level of concurrent day that
the PEFR was performed

2) Lag 1 : air pollutant level of the first day prior to
the day that the PEFR was performed

* 0.01<p-value<0.05

* 0,001<p-value<0.01

*** p-value<0, 001
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o] uf A} = (relative risk)v} B]x}H] (odds
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FoezA ARTAZ g AAY HelA e
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Table 7. Mean neutrophil numbers by subject cha-

racteristics (unit : No. of cells/NL ml)
Characteristics Mean S.D. Mini-  Maxi-
mum mum
Sex(No.)
Male (5) 462.85 325,84 105.63 891.86
Female (15) 404,31 380.61 33.93 1115.38
Age(No.)
>35yr (7) 387.11 372.28 58.48 1115.38
<35yr (13) 436.09 367.79  33.93 998.92
Working
periods(No.)
>3yr (6) 411,22 393.99 33.93 1115.38
<3yr(14) 436.97 298.30 105.63 891.86
Sensitivity
0 (14) 481.66 397.73 58.48 1115.38
X (6) 272.62 212,45 33.93 624,14

upe} Zzte] JFE ol zelE wiwslx, it
=2 EFEHAL A E HALHE T
FAES] o] AES FE By 97t o] ¥
A velgent G252 A4 g HOn
9] Rlel7} 131, 354 o] ZF-AP7L 354 mlgk
o] SFAE g WHTF Ut 4z o wetd
(Table 7).

Zrol 7% A AR 4 WY TS5
oA J7 WIHFFE W Fh(Acel) S ]88}
FARYE BHIge. dubHoezE BAEME
GENMOD Procedure® o]£3F Poisson E¥7}
AHE-EH A

Fig. 3& Z #7]|egd% o] w2 Acell 79
FEE BAFT Q. 1] 29EA F
Z7F F7MEE Acell Fhe] ¢k wekez vl
e AEE v gle], EETA BXo
Fxe BE wAAY F WP Fprt Sl
AE & 5 Utk

Table 82 #7]% &4 FAWH= vharizl =
HIZAAHY &2 Fde) 7] edEd Fxs) v
ZAAY FAe aF Ao drlegE =T
FA7 2pFA A (parameter estimate) & BT
T ®olr, o] o] BaFHAE £XF control
2] b2 e RE Zrol ko AMAAE
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(p-value<0.001). g7N\H W7|2gEA =&
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Fig. 3. Relationships between NL counts and air pollutants, namely Os;, PMy, SO, and NO..

Table 8. Statistical analysis of association between air pollution and neutrophil number

Parameter estimate (Standard error)

. Relative 95% Confidence
Variable Lag OV Lag 12 Risk® Interval®
S0, 13.0292 (0.7788)* 25.6298 (0.8685)*** 1.240457* 1.213576—1.267934
NO; 9.0310 (0.2807)** 9.4926 (0.3418)** 1.208293* 1.186382—1, 230609
04 109. 6429 (9.5617)** 40,4978 (5.8614)** 0.580116** 0.426361—-0.789316
PMyo 0.0086 (0.0007)** 0.0091 (0.0007)** 1. 345815 1.291546—1, 402365
1) Lag 0 : air pollutant level of concurrent day that the nasal lavage was performed

2) Lag 1 :

air pollutant level of the first day prior to the day that the nasal lavage was performed

3) relative risk and 95% CI with 10ppb increased SO;, NO,, O; and 10mg/m?® per PMi,

* 0.01<p-value<0.05
** 0.001<p-value<0,01
** p-value<0, 001
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