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Abstract

Meteorological factors and air pollutants are associated with respiratory diseases, and appropriate use of weather and air
quality information is helpful in the management of patients with such diseases. This study was performed to investigate both the
utilization of weather and air quality information by, and the needs of, patients with respiratory diseases. Questionnaires were
administered to 112 patients with respiratory diseases, 60.7% of whom were female. The rates of bronchial asthma and chronic
obstructive pulmonary disease among patients were 67.0% and 10.7%, respectively. The majority of subjects (90%) responded
that prevention was important for respiratory disease management and indicated that they used weather and air quality
information either every day or occasionally. However, respondents underestimated the importance of weather and air quality
information for disease management and were unaware of some types of weather information. The subjects agreed that respiratory
diseases were sensitive to weather and air quality. The most important weather-related factors were diurnal temperature range,
minimum temperature, relative humidity, and wind, while those for air quality were particulate matter and Asian dust.
Information was gleaned mainly from television programs in patients aged 60 years and older and from smartphone applications
for those below 60 years of age. The subjects desired additional information on the management and prevention of respiratory
diseases. This study identified problems regarding the utility of weather and air quality information currently available for
patients with respiratory diseases, who indicated that they desired disease-related information, including information in the form
of action plans, rather than simple health- and air quality-related information. This study highlights the necessity for notification
services that can be used to easily obtain information, specifically regarding disease management.
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Table 1. Baseline characteristics of the subjects

n (%) = 112

Females, n

Age, n (y)
<39
40-59
>60

Residence, n
Busan
Yangsan
Gimhae
Miryang
Changwon
Geojae
Tongyung
Others*

Smoking status, n
Current smoker
Ex-smoker
Non-smoker

Packyear, mean £ SD

68 (60.7%)

16 (14.3%)
34 (30.4%)
62 (55.3%)

93 (83.0%)
3 (2.7%)
3 (2.7%)
3 (2.7%)
2 (1.8%)
2 (1.8%)
2 (1.8%)
4 (3.6%)

8 (7.1%)
24 (21.4%)
80 (71.4%)
23.7427.2

* Daejeon (n = 1), Geochang (n = 1),
Pohang (n = 1), Jeju (n = 1)
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Fig. 1. Residential locations of the survey participants.
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Table 2. Diagnoses of subjects according to age group
. . Total <60y > 60 y

Diagnosis (n) (n = 112) (n = 50) = 62) P-value
Bronchial asthma 75 (67.0%) 36 (72.0%) 39 (62.9%) 0.309
Chronic obstructive pulmonary disease (COPD) 12 (10.7%) 4 (80.0%) 8 (12.9%) 0.543
Eosinophilic bronchitis 9 (8.0%) 5 (10.0%) 4 (6.5%) 0.509
Bronchiectasis 6 (5.4%) 0 (0%) 6 (9.7%) 0.032
Allergic rhinitis 6 (5.4%) 4 (8.0%) 2 (3.2%) 0.405
Other 4 (3.6%) 1 (2.0%)* 3 (4.8%)** 0.627
*Pneumonia (n = 1)

** Asthma-COPD overlap (n = 1), chronic rhinosinusitis (n = 1), interstitial lung disease (n = 1)
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Table 3. The most important measures to prevent respiratory disease according to the survey participants

Total <60y > 60y

(n = 112) (n = 50) (n = 62) P-value
Improving the environment across the region 79 (70.5%) 32 (64.0%) 47 (75.8%) 0.173
Personal health practices 100 (89.3%) 43 (86.0%) 57 (91.9%) 0.313
Provision of appropriate management information 65 (58.0%) 20 (40.0%) 45 (72.6%) 0.001
Regular health checkups and vaccinations 87 (77.7%) 34 (68.0%) 53 (85.5%) 0.027

Note: multiple responses were allowed. Data are number of participants (%).
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Table 4. The most important measures to prevent respiratory diseases according to the survey participants

Total <60y > 60y

P-val
(n = 112) (n = 50) (n = 62) vaue

Not smoking 72 (64.3%) 28 (56.0%) 44 (71.0%) 0.100
Personal hygiene, such as wearing a facemask, 85 (75.9%) 34 (68.0%) 51 (82.3%) 0.079
washing hands
Residential environment cleaning, air purification, 102 (91.1%) 45 (90.0%) 57 (91.9%) 0.721
and ventilation
Utilization of health and weather information 46 (41.1%) 14 (28.0%) 32 (51.6%) 0.012
Physical exercise 79 (70.5%) 27 (54.0%) 52 (83.9%) 0.001
Note: multiple responses were allowed. Data are number of participants (%).
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Fig. 2. Sources of weather and air quality information for the survey participants. KMA, Korea Meteorological
Administration.
*P value<0.01, **P value<0.05, ***P value<0.001
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Fig. 3. Questions on whether the respiratory disease of the subjects had worsened due to changes in weather
or air quality. (a) Was the respiratory disease aggravated by weather changes?; and (b) Was the respiratory

disease aggravated by poor air quality?.
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Fig. 4. Questions on whether respiratory disease is sensitive to weather and air quality. (a) Is respiratory
disease a meteorologically sensitive disease?; and (b) Is respiratory disease an air quality-sensitive
disease?; BA, bronchial asthma; COPD, chronic obstructive pulmonary disease.

29 RA/ARRE AT S0 BESA] T 9lo] melo] Fasich Atk Aol v 5
Aol 4402 FESVCK: Be 63%gon], e 7] uske] gheloh oS ik A7 A o] 8] 5
Sizchs 3102 Eolgich B8 RAVRE FS] 242 AIe) elol w3 s BRI B 1

Ae71E ol HEE g7 A ELE ohdet 19.6% A7VEE B8dhe tVdAkee] B2 o= El
oA 2 5 g7l dig drgat e oY ek SEARE 71l Algshe A7 Vs l
A& A A7 IS Yshe o= 2RjlE itk 83K 9= 25%0l E‘L]'O]'Oﬂ o, B854 & . al
= tiEe] HEL) AlgeiitE S5 Ao 2RlE
4. 0 F et AE tVdAREel 71V “4171?2 RS AR

uhk Aol ufel 2ol glglon] meeA ey
A LI, S A AupEE ofelo] 4ol
2 714k EH7]X1 ;di_,] E]-—Q-E’ e 714 BFIT) gPHEo] AR ARISo] Holo] 557]A
ZVas e ke HiE <l 27T gi0) st o) wsiz okspecin weigion of
‘J’ﬁic’ﬂ gt @7 =S AR et ES = B} uke HEgIRISo] 35| Msko] Ak} g7
/1) oy Belol o] GO olE HA A e et e ofe mres

=1 AT™ o



92

(Y

(B)

©

Fig. 5.

90
80

70 66.1 68 66.7
. 58 58.7 583
5L 849 3 4
417
oo 318 7 18, 8147
9810, 7. 134107

Maximum Minimum Diurnal Relative r\trnusphenc Prempllntmn Wind Solar radiation
temperature  temperature  temperature  humidity pressure
range

78.678.7

_— ke Lh
o o o o o o

B Total ®mBA =COPD
60 554 547

36
33
16.7
83 l 10 7 9 3
0

Sumimer Fall Winter Reg,a:d]ess of season
®Total ®mBA =COPD

e
=

(7]
=

[
=

—
=

120

100 946 96

839 833
®
41.7
I II I I I I T I
] I I I I I I
802

Asian dust

-3
(=3

[=a)
(=1

&

=]
[=]

uTotal ®mBA =COPD

Factors affecting respiratory diseases according to the survey participants. (a) Meteorological factors
affecting respiratory diseases. (b) Seasons in which respiratory diseases are more severe. (c) Air
quality factors affecting respiratory diseases. BA, bronchial asthma; COPD, chronic obstructive
pulmonary disease.

*P value<0.01, **P value<0.05
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