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[Abstract]

In this paper, we proposed a plan for a indoor air quality management in elderly care hospital by
measuring the indoor air quality level of elderly care hospital and conducting a survey the workers'
awareness of indoor air quality.

The measurement items were Temperature, Humidity, CO2, CO, PM10, VOC and were taken on
April 26, 2019. The survey found that the lower the satisfaction level with indoor air quality, the better
outdoor air quality and odor items were analyzed to be the lowest among the indoor environmental
factors. When the satisfaction level of indoor air quality is high, the satisfaction level of indoor
environment factor is high.

The result of the multiple response analysis was “lack of ventilation” and the regression analysis was
the lower the "relevance of indoor air quality" category. To provide the best indoor air quality
environment for elderly care hospital workers the installation of additional ventilation equipment to
remove odors, the increase in the number of natural ventilation and the designation of regular
ventilation personnel will be necessary. By establishing such a plan, it is possible to provide indoor air

quality environment to provide the best services for elderly care hospital workers.

» Key words: Indoor air quality, Elderly care hospital, Satisfaction level, Environment factor, Ventilation
system
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I. Related work
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M. The Proposed Scheme

1. Measurement and analysis method
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Fig. 1. Measuring equipment

2, Statistical analysis
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V. Analysis results

1. General Characteristics of Respondents
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Table 1. General Characteristics of Respondents

Items N(%)
Gender Male 15(21.7)
Female 54(78.3)
21-24 31(44.9)
Age 25-41 26(37.7)
42-53 9(13.0)
54-66 3(4.3)
-1yr. 37(53.6)
Career Tyr.=2yr. 20(29.0)
2yr.- 12(17.4)
Personal Employment “lyr. 47(68.1)
Characteri . Tyr.=2yr. 12(17.4)
stics period 2yr - 10(14.5)
Not good at all 4(5.8)
Not good 13(18.8)
c::jtt.zn Normal 38(55.1)
Good 12(17.4)
Very good 2(2.9)
Nursing team 13(18.8)
Main task Rehabilitation team  43(62.3)
Administration team  11(15.9)
Nutrition team 2(2.9)
Better 1AQ 13(18.8)
iﬁafar?sia Similar 31(44.9)
Better OAQ 25(36.2)
Do not carry out 12(17.4)
veﬁat:IL;;ia;n 172 times 38(55.1)
Per a day 3-4 times 14(20.3)
5 or more times 5(7.2)
Not satisfied at all 3(4.3)
AQ Not satisfied 12(17.4)
Indoor Air Satisfaction Normal 34(49.3)
Qualit Satisfied 18(26.1)
uanty Very satisfied 2(2.9)
Related Very related 9(13.0)

Characteri . ’
stics AQ Slightly related 27(39.1)
Relevance Normal 22(31.9)
Not very related 9(13.0)
Not related at all 2(2.9)
Chemical smell 1(1.7)
Odor 29(50.0)
Resident Constru_ctlon 10.7)

Opinion materials

Dust 12(20.7)
Air freshener 2(3.4)
Etc 13(22.4)

% IAQ(Indoor Air Quality), OAQ(Outdoor Air Quality)

2. Indoor air quality measurement result
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Table 2. Indoor air quality measurement result

Recommendation

Maintenance criteria

Measuring T(°C) Humidity criteria
position (%) PMo(g/m?) CO,(PPM) CO(PPM) VOC(ug/m?)
100(ug/m?) or less 1,000(PPM) or less 10(PPM) or less 400(ug/m?®) or less
1F MeanxS.D. 225051 454+1.11 267£17.4 453.8+20.4 0.9+£0.23 193.5+58.0
Range 21.4~235 43.0~48.0 0.0~393.0 233.0~407.0 0.1~1.9 115~644
oF MeanxS.D. 26.5+0.50 40.7+0.73 17.11£8.9 599.6£525 3.0£0.23 _
Range 244~270 39.0~442 10.0~80.0 479.0~756.0 2.0~4.0
— VOC
700 - ‘ ‘ . ; : . . |
644pg/m', 10:24:30
600 -
500 |
- | S, || S SR O S (standard)
O
:S: 300 -
200
| 1
100 -
[zewou?s 09:31:10 zs«cma}mam [ZSr‘DAHS}H 05:00 zsmms“nsz 00 \ze/mue}wzas cons.’uus‘mzs 00 zs‘wwe"wm 00| 25/0419“600 00| zsmwe‘\sn 00| 25@4‘19“‘533 50| zemus“nm 50]
Date and Time
(a) VOC
I | O (standard)

cos
aa7s 4——(0.08mg/mg, 10 21.24]

(b) PM10

Fig. 2. Real time change curve of VOC & PMig
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3. Recognition according to indoor air quality
satisfaction

3.1 Comparison of IAQ & OAQ Levels According
to IAQ Satisfaction
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Table 3. Comparison of IAQ & OAQ Levels According
to IAQ Satisfaction

IAQ Satisfaction

Items Low High Total X*(p)
N(%) N(%)
Better IAQ 7(10.1) 6(8.7) 13(18.8) 6.002
Similar 20(29.0) 11(15.9)  31(44.9) (0'050)
Better OAQ 22(31.9) 3(4.3) 25(36.2) )

% IAQ(Indoor Air Quality), OAQ(Outdoor Air Quality)

3.2 Comparison of satisfaction Levels of IEF
according to IAQ satisfaction Level
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Table 4. Comparison of satisfaction Levels of IEF
according to IAQ satisfaction Level

IAQ Satisfaction

Items Total Low High P
MeanxS.D. Mean£S.D.
Noise 3.4+£0.86 3.1+£0.8 4.0+0.8 0.000
Temp. 3.5+£0.80 3.3+£0.7 3.8£0.8 0.024
Humidity 3.4£0.76 3.3£0.8 3.6£0.8 0.162
Light 3.610.69 3.4£0.6 4207 0.000
Smell 3.0+£0.91 2.7£0.8 3.7+0.7 0.000

% [AQ(Indoor Air Quality), IEF(Indoor Environment Factors)

3.3 Satisfaction level of IEF according to main task
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3.4 Satisfaction level of IAQ & natural
ventilation times according to the main task
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Table 6. Satisfaction level of IAQ according to the
main task

IAQ Satisfaction

Mean=£S.D. Fp)
Nursing team 2.62+0.65
Rehabilitation team 3.02+0.80
Administration team 3.73£0.90 3.860(0.013)
Nutrition team 3.00+1.41

% IAQ(Indoor Air Quality)

4. Multiple Responses to Indoor Air Quality
Management Plan
4.1 Factors that worsen indoor air quality
QopEgo] 2Rol 2RSS OoR A 22
Sk Aol AUj371Re ofsikizickn s 8
Qo] Tt B3 FAAT “FIRE, Aol T
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Table 5. Satisfaction level of IEF according to main task

Temperature Humidity Light Noise Smell
Mean=£S.D. Mean£S.D. Mean=S.D. Mean=£S.D. Mean=£S.D.
Nursing team 3.410.9 3.2+0.8 3.0+£0.6 2.7+£0.8 2.4+0.8
Rehabilitation team 3.3£0.7 3.4£0.7 3.6£0.5 3.31£0.8 3.0+0.9
Administration team 4.1%+0.9 3.3£1.1 4.3+0.8 4.3%0.7 3.6£0.9
Nutrition team 4.0+0.0 4.0+0.0 4.01+0.0 4.0+0.0 4.0+0.0
Total 3.5+0.8 3.6+£0.8 3.6£0.7 3.4+£0.9 3.0£0.9
F(p) 3.6(0.019) 0.63(0.600) 9.72(0.000) 9.96(0.000) 4.73(0.005)
% IEF(Indoor Environment Factors)
Table 7. Natural ventilation according to main task
Natural ventilation Per a day E
Items Do not carry out 1-2 times 3-4 times 5 or more times
NE%) N(%) N(%) N (®)
Nursing team 0(0.0) 1(7.7) 8(61.5) 4(30.8)
Rehabilitation team 10(23.3) 30(69.8) 3(7.0) 0(0.0) 39.933
Administration team 2(18.2) 5(45.5) 3(27.3) 1(9.1) © bOO)
Nutrition team 0(0.0) 2(100.0) 0(0.0) 0(0.0) '
Total 12(17.4) 38(55.1) 14(20.3) 5(7.2)
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Table 8. Factors that worsen indoor air quality

Total Main task
Factors N % Nursing team Rehabilitation team  Administration team Nutrition team
N(%) N(%) N(%) N(%)
Without ventilation 54 215 10(76 9) 35(81.4) 7(63.6) 2(100.0)
Construction materials 8 3.2 7) 5(11.6) 2(18.2) 0(0.0)
Smoking of the guests 13 5.2 .0) 8(18.6) 3(27.3) 2(100.0)
Lack of ventilation 63 25.1 11(84 6) 39(90.7) 11(100.0) 2(100.0)
Lack of cleaning 34 13.5 8(61. 5) 22(51.2) 4(36.4) 0(0.0)
Bad building design 5 2.0 7) 3(7.0) 1(9.1) 0(0.0)
Da‘:]zt gjfdsc'f:r bayct'l’v‘l‘:f’eosr 56 223 9(69.2) 38(88.4) 7(63.6) 2(100.0)
Outside air 10 4.0 17.7) 8(18.6) 1(9.1) (0.0
Etc 8 3.2 17.7) 7(16.3) 0(0.0) 0.0)
Total 251 13 43 11
Table 9. Factors necessary for maintaining good IAQ
Total Main task
Factors N % Nursing team Rehabilitation team  Administration team Nutrition team
N(%) N(%) N(%) N(%)
Ventilation Installation 65 25.2 13(100.0) 40(93.0) 10(90.9) 2(100.0)
Construction material 4 4 3 1(7.7) 9(20.9) 169.1) 0(0.0)
replacement
No smoking 13 5.0 1(7.7) 6(14.0) 4(36.4) 2(100.0)
Air Purifier Installation 62 24.0 12(92.3) 36(83.7) 12(109.1) (100 0)
cleaning 42 16.3 9(69.2) 29(67.4) 4(36.4) .0)
Natural ventilation 62 24.0 12(92.3) 38(88.4) 10(90.9) (100 O)
Etc 3 1.2 0(0.0) 3(7.0) 0(0.0) .0)
Total 258 13 43 11 2

x IAQ(Indoor Air Quality)
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4.2 Factors necessary for maintaining good IAQ
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5. The factor analysis that affected the IAQ

Satisfaction by the IEF
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Table 10. The factor analysis that affected the IAQ Satisfaction by the IEF

Administration

Total Nursing team Rehabilitation team
team
B t p B t p B t P B t P
Constants 6.210 0.000 1.618 134 5.889  .000 1558 .154
Smell 547 6.204 0.000 .821 4.775 .001 409 3.573  .001
1AQ -.359 -4073 0.000 -.402 -3.554 001
Relevance
Health 263 -2284 027
condition
Light 818 4268 002
R2 0.494 0.645 0.494 0.633
F 34,184 %*x 22.802+* 14,691 x*x 18.213*x*
% IAQ(Indoor Air Quality), IEF(Indoor Environment Factors)
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