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Factors Influencing Health Behavior Related to Particulate Matter in Older Adults
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Purpose: This study aimed to investigate health behavior related to particulate matter (PM) in older adults and examine the factors affecting
it, Methods: A cross-sectional survey design was used. Data were collected from 150 voluntary older adult participants from Songpa-gu in
Seoul. The survey questions measured service perception and experience related to PM, risk perception related to PM, attitude toward risk
of PM, and health behavior related to PM. Results: The average score for health behavior related to PM was 79.37, ranging from 51 to 115,
There was a significant positive correlation between health behavior related to PM and risk perception related to PM (r=.58, p<.001) as well
as between health behavior related to PM and attitude toward risk of PM (r=.70, p<.001). Multiple linear regression revealed that health
behavior related to PM was predicted by levels of the existence of disease related to PM (8=.14, p=.019), service experience related to PM
(=.20, p=.021), risk perception related to PM (B=.20, p=.019), and attitude toward risk of PM (3=.44, p<.001). The model including these
variables accounted for 47.0% of health behavior related to PM. Conclusion: Korean older adults have the low level of health behavior
related to PM. The findings of this study emphasize that risk perception and attitude toward risk of PM should be evaluated, and the
underlying diseases related to PM and their service experience should be considered in developing intervention to improve health behavior

related to PM.
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Marital status

Living together

Supply of living
expenses’

Monthly income
(10,000 won/month)

Occupation
Disease related to PM

Smoking

Outdoor activity (day)

IADL

College or above
Married
Bereaved
Divorced or separated
Alone

Spouse only
Others

Self

Child
Government & community
Others

<69

70~139
140~209

>210

Yes

No

Yes (>1)

No (0)

Smoker
Ex-smoker
Non-smoker

1~2

3~5

>6

Normal

Impaired

QIO DM BHA| 2t ALl JE9! 435
Al ol A gl glal gzl xJEbEA o1 Xk = A3 7}=st A
o Al /g Y v|EE _}Eﬂ A Frojet H3] 7} 5. 242 LA up
& TRt MHo 2 Aialal 910 AP Folslo] MH Bl
£ W2 T AR RAFE FIPsiGict AERIE o835t Y $A9 AIEE= SPSS Statistics 230 213 -85lo] thg
g re g2 FAlslgon, xQlo] AR HERE & g ol o] EASITE AR k919 BT St WHere] B
Ul Aols BA AR S AlEsiGich SHol & e Aol MRS ot XFHERLY] 7B PHOR B
H o] YAl AR HESIY Alm e a7t =Q19] Bl whE ulAHA] T AH|A QIR W Y, nAER]
TN ZA7R] oF 10, Aw SOl B 20%0 QA ol digt Q1A vAER] el tist e, ulMHA] B 1%
Etojol| thah 7ate] o 2 ARl dEEZ S AlET 9= independent t-test@} one way analysis of variance
(ANOVA)Z EAI519ith ANOVAR EASH Migs SEALS k=
S} 7% Scheffé W, SEAFS WESHK] &= 7% Dunnett T3
Table 1. Particulate Matter Risk Perception, Risk Attitude, and Health Behavior according to Participants’ Characteristics (N=150)
Risk perception Risk attitude Health behavior
Variables Categories t/F t/F t/F
M+SD / M+SD / M=SD /
@) (o) ()
Age (yr) 65~74 52.1216.95 1.17 36.81¥4.89  0.75 79.56+12.44  0.27
75< 50.67+7.34  (.243) 36.18+4.61  (.454) 78.98+12.16  (.786)
Gender Female 51.9016.79 0.51 36.70t4.33  0.28 79.47£1179 0.1
Male 51.30+7.52 (.613) 36.48+5.40 (.778) 79.24+13.08  (.909)
Education High school or less 50.24t7.80 -3.38 36.02t488 -1.87 78.02£1243 -1.68

53.81#5.16  (.001)  37.51+456 (063) 81.46+11.93 (.095)
51.7947.20 003 36714505 0.60  79.99+12.93 0.59
51.1447.10  (.880) 36.64+4.04 (548) 78.14+11.20 (.558)
52.17+5.71 34504437 75.67+4.59

50.55+6.59 028  3550#346 062  76.70+12.39 1.29
51.88t6.70 (785  36.81#4.83 (541) 80.83t12.91 (278)
51.7247.92 36.7245.20 78.12%11.15

52074691 069 3666486 013  80.08t12.66 1.13
50.66+8.11 (562) 36.44+4.90 (941) 77.56+10.93 (337)
50.50+8.50 35.95+4.73 75.14+11.96

49.17+6.88 36.5046.22 78.67+15.60

50.34+8.80 270 35844532 3.15  76.00£13.40  2.50
50.1747.66 (048) 3534555 (027) 77.43t12.83 (.062)
51.03%5.86 36.22+4.20 79.38+10.55

53.86%5.71 38.20+3.87 82.82+11.70

5180696 -0.21 36.59t484 003  7854+1136 0.67
51.55¢7.20 (835) 36.62+4.80 (978) 79.91+12.92 (.507)
5174686 -0.21 36.85t424 -074 80961140 -2.03
5149t749 (834) 36214560 (461) 76.79+13.37 (.044)
50.2749.72 056 35004640 117  73.73t13.03 2.53
5243+7.64 (572) 37.29+486 (313) 82.04+12.57 (.083)

51.4046.43 36.43+4.54 78.61+11.87
47924566  1.86 3408291 194 77.08+9.10 1.12
52.12¢6.73 (160)  36.6445.12 (.148)  80.97£12.77 (330)
51.83+7.54 37.01+4 64 78.17+12.27

52.29+7.00 1.36 36.94#4.53  1.06 80.74£12.33  1.68
50.68+7.16  (.175)  36.10#5.17 (292) 77.32#12.09 (.095)

IADL=Instrumental activities of daily living; M=Mean; PM=Particulate matter; SD=Standard deviation.

"Multiple choice question.
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T 7A73389] 7He] /4L Pearson’s correla—

S

o

B
<

il
M
x
ol
R
T
b
©
i)
=
PE)

SEEESL N

T T

R
2 th5 A A T multiple linear regression

A+ 21

hE OIMITHA| 2ol CHEE A4, Ef=

=919] Bt A 72.1 (£7.33)AHRL 65~7AA7} 10198 (67.3%)
7}

o2 7P Yoltk A2 odo] 879(680%), w&FELS 1E °f
317t 919 (60.7%), EdE Bt 214.91 (+1890D TR0l A
A # A F Sk o HAshL 9le kqlo] 9378(620%)
oj23, <87 AR} 66 (44.0%) 22 7P Wkt FA 3
= HIFY o] 9078(600%)010L, ZT 15U 2ARE o olE

~5%3 6Y oPdol 4zt 460%= SLIh =7

= =2
A Qe A2 A k1ol 908(600%), &4 =11
0] 608 40.0%)°|}cH Table 1).

URHY B/ 5 wS5Eol whet x| 3ol digk <l
Al(t=-3.38, p=001)9] G-2olat xto]7} Qgiet E4glef ule} ulA]
Hx] 9ol gk QIX(F=2770, p=048)3} BI=(F=315, p=027)
of xto|7k Ao, AbeAR Ao 1F It Felg xpol7t

%\‘:Ht:—Z.OS, p=044) (Table 1).
Q12 HlAR] T K|GARE] A 1074 &
169 (16571 73t
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(+2057 QIRlslA Bt

ok, uAER] Sl thet QNS 75 wrEel 3
olgiom, s1919e  Azhg Fedo] b Egkn B

wke mAER] Side] i BiE 457 Wel B 3661 (+

4800, SIRIA 8 a(Y) Fdo] b Eokn AAA

2) o] 7 Itk TAER] T gl 153§

o 7937 (x123D)F L

2 2] QEAA ojddo] 7} WSTh(Table 2).
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Table 2. Distribution of Study Variables (N=150)
Variables Domains [tems M+SD Min~Max  Out of 5 score
Service perception 10 2.49+2 .05 0~8 -
Service experience 10 1.69+1.65 0~7 =
Risk perception Attention 4 13.21£2.67 5~20 3.30+0.67
Severity 7 24,5613 .40 15~31 3.5140.48
Health affect 4 13.87£3.23 4~20 3.47+0.81
Subtotal 15 51.65+7.09 30~67 3.44+0.47
Risk attitude Cognitive factor 3 12.47+£1.71 8~15 4.16+0.57
Emotional factor 3 11.79£1.80 6~15 3.9310.60
Behavioral factor 3 12.35£1.91 6~15 4.12+0.64
Subtotal 9 36.61+4.80 22~45 4.07+0.53
Health behavior Trying not to go out at high concentration of particulate matter 5 17.33£3.57 7~25 3.47+0.71
Practice of tips when going out 4 12.3913.24 4~20 3.10+0.81
Body washing after returning home 5 18.4743.48 10~25 3.69£0.70
Indoor air quality management 5 17.7313.27 8~25 3.55+0.65
Physical health management 4 13.44+2 32 7~20 3.36+0.58
Subtotal 23 79.37+£12.31 51~115 3.45+0.54

M=Mean; SD=Standard deviation.
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Table 3. Particulate Matter Risk Perception, Risk Attitude, and Health Behavior according to Service Perception and Service Experience

Related to PM

(N=150)

Risk perception Risk attitude Health behavior
[tems (or Variables) Categories

M=SD t(p) M£SD t (o) M+SD t(p)

Alarm service at severe PM P No 4960681 -329 3494#471 -401 75.57£12.09 -3.51
Yes 53301691 (001) 37.95t445 (<001) 82451167 (.001)

E No 4949+7.00 -4.09 3497£511  -4.63 75961160 -3.68
Yes 53.9916.45 (<001) 3838t372 (<001) 83.07£12.06 (<.001)

SMS about air quality P No 50.45+6.74 -2.35 3564470 -2.82 77191164 -2.46
Yes 53.13t7.27 (020) 37.81+4.67 (.006) 82.07£12.66  (.015)

E  No 49711691 -449 3518496 -492 76.95+11.45 -3.13

Yes 5471627 (<001) 3886353 (<001) 83.22£1273 (.002)

Free use of public transportation at severe PM P No 5087£7.10 -1.68 3591494 -2.23 78441200 -1.16
Yes 52.85t6.95 (.095)  37.68+4.39 (.027) 80.81£12.74  (.250)

E No 51344713 -1.27 36.40+491 -1.29 79.10£1296 -0.65

Yes 53414670  (.208) 37.82¢3.92  (.201) 80.95+7.51 (.516)

Publicity behavioral guidelines at severe PM P No 5059t6.72 -2.89 3581469 -3.25 77971230 -2.19
Yes 54.18+7.38 (.004) 38.52¢4.55 (.001) 82.75£11.80  (.030)

E No 50.80+6.76  -3.15 36.14+466 -2.70 78621237 -1.70

Yes 55.60+7.51 (002) 38.92+4.88 (008)  83.16+11.51 (.092)

Campaign by community service center at severe PM P No  51.04+6.78 -2.03  36.30#455 -1.23 78.79£12.06  -1.12
Yes 51.38t7.83 (.044) 37531560 (.220) 81.53+13.15  (.265)

E No 5094+6.71 -292 36.12#472 -3.01 7835+12.20 -2.42

Yes  55.52+7.97 (004) 39.30+4.41 (.003) 85.00£11.60 (.017)

Urgent roadside campaign at severe PM P No 50.79£7.02 -298 36.16x4.74 -2.27 77.77£1158 -3.22
Yes 54.94+6.50 (003) 38.32+4.71 (.025) 85.52+13.25  (.002)

E  No 5085+£7.01 -3.26 36.06x4.76  -3.28 77.98£11.76  -3.27

Yes  55.83t6.03 (.001) 39.4613.93 (.001) 86.67£12.78  (.001)

Mask supply at severe PM P No 5140715 -104 3649%479 -0.70 79.49+12.20 0.19
Yes  53.09t6.66 (.302) 37.27t491  (.482) 78.91£13.23  (.849)

E  No 51461698 -0.99 36.49+477 -097 78.76£12.45 -1.90

Yes  53.43+8.15 (.325) 37.79£5.03  (.336) 85.29+9.18 (.059)

Behavioral guidelines for sensitive group P No 51.28t697 -1091 36.33t458 -2.18 79121212 -0.76
Yes 5493+750 (.058) 39.1316.01  (.031) 81.67t14.17  (.449)

E  No 51.57£7.08 -0.65 36.44+477 -2.14 79.39+12.48 0.08

Yes 53.50+7.58 (515)  40.67+3.62 (.034) 79.00+7.93 (.940)

Phone call health care at severe PM P No 5133#7.10 -190 36.47#487 -1.18 78.93+12.45 -151
Yes  55.53%6.01 (.060) 38.1743.64 (.241) 84.50+9.56 (.133)

E  No 5142714 -164 36.53%485 -0.84 79.02£12.36 -1.48

Yes 55.63t4.66 (013) 38.00£3.70 (400)  85.03+10.07 (.140)

Visiting health care at severe PM P No 5126701 -288 3653t490 -0.84 79.01£12.47  -1.51
Yes 5850+4.69 (005  38.00£1.93 (400) 85.7546.48 (.133)

E No 5159£7.11 -0.87 36.60+483 0.03 79.19+£1229 -158

Yes 56.00£2.83 (384) 36.50£0.71 (.975)  93.00+1.41 (.115)

Total of service perception No (0) 46.78t6.38 -468  33.00+4.83 -5.20 72.00£10.50 -4.01
Yes (>1) 52.9746.70 (<.001) 37.58+4.31 (<.001) 81.37+12.04 (<.001)

Total of service experience No (0) 47041615 -633  33.60:4.95 -6.04 71.84+1033 -5.87
Yes (>1) 53.95+6.38 (<.001) 38.11£3.96 (<.001) 83.14£11.50 (<.001)

E=Experience; M=Mean; P=Perception; PM=Particulate matter; SMS=Short message service; SD=Standard deviation.
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Table 4. Correlational Relationships among the Study Variables

Table 5. Factors Influencing Health Behavior Related to Particulate

(N=150) Matter (N=150)
Service Service Risk Risk Variables Categories B B t 1)
Variables perception experience perception  attitude Disease related to PM  No (0) (ref.)
r(p) Yes (>1) 3.63 14239 019
Service experience 70 (€.001) Service perception No (0) (ref.)
Risk perception 36 (<.001) .28 (£.001) related to PM Yes (>1) -2.20 -07 -090 369
Risk attitude 45 (<.001) 35(<.001) 65 (<.001) Service experience  No (0) (ref)
Health behavior 43 (<.001) 36 (<.001) .58 (<001) .70 (<.001) related to PM ves (1) 519 .20 234 021
Risk perception related to PM 035 20 237 .019
Attitude toward risk of PM 112 44 507 <001
_ _ _ _ F(p) 27.32 (<.001)
Q12 75 QIRIahR] Rk 7Yk 2k x2lof Hlef wlAwiA] 9] o 4
ol thgtk Q1A (t=—-468, p<001) (t=-6.33, p<001), BIAHX] 2IF Adjusted R? 47

o tist Bl=(t=-5.20, p<001) (t=—6.04, p<001), BIHHX] &
A732)(t=-401, p<001) (=-587, p<O01)7} 2% S-2J51A =9
TH(Table 3).
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PM=Particulate matter; ref.=Reference group.
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