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Environmental and Health Factors for Preparing a Suitable Office Environment for Elderly Workers

Abstract

Thailand is entering an aging society, leading to a labor shortage and an extended working age. However,
the elderly still have a high prevalence of diseases such as cancer and tumors (19.61%), circulatory system
diseases (15.72%), nervous system diseases (14.63%), respiratory system diseases (14.03%), and others. This
research aims to identify environmental factors in the workplace that significantly influence the prevalence
of these diseases and suitable for control. The research employs a mixed-methods approach. Qualitative
research uses VOSviewer software to analyze bibliometric data from related research in the Scopus database
to identify research gaps and compare standards such as WELL, Fitwel, CASBEE, BREEAM, DGNB, TREES, and
LEED. It was found that Fitwel and WELL standards have well-distributed and comprehensive requirements.
Additionally, an in-depth study was conducted to determine the causes of diseases and link them to the
workplace environment by consulting with public health experts. Quantitative research employs Analytic
Hierarchy Process (AHP) to analyze the importance weights of each environmental factor affecting each disease.
It was found that VOC, CO, PM__, and temperature are highly correlated with cancer and tumors, circulatory
system diseases, all types of nédrvous system diseases, and respiratory system diseases. The study suggests
that the minimum requirements and practices that need to be implemented include controlling VOC, CO,
PM__, and temperature, as well as ensuring appropriate lighting, in conjunction with legal compliance, to

improve workplace health conditions.
Keywords: Indoor air guality, Healthy workplace, Senior building environment, Building standard, Wellbeing
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Table 1 Level of importance in each factor of Thai law and Standards

Laws and Standards

OPERATIONS & MANAGEMENT

INDOCR ENVIRONMENTS

EMERGENCY PREPAREDNESS
VENDING MACHINES AND SNACK

FOOD ACCESS
QOUTDOOCR SPACES
SHARED SPACES
SITE ACCESS
EMPLOYEE SPACES
WATER SUPPLY
OTHER e.g. Energy

LOCATION
STAIRS

Facility of building for disable and aged person'
Workplace environment regarding to heat, light,
noise”

Building Control Act, B.E. 2522

SOOK building standard

Universal design guide book

fitwel senior housing

fitwel

WELL

LEED

CASBEE

BREEAM

DGNB

- RESIDENT DWELLINGS

. l - ENTRANCES AND GROUND

Note: * Ministerial regulations specification of the facility of building for disable or deformed person and aged

person B.E. 2564

% Ministerial regulations on the standard of management and operation on safety, occupation, and
workplace environment regarding to heat light and noise, B.E. 2559
Ordinal scale in each factor was presented as follow: LOW  VERY LOW
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fasanlmiminenuddgivladedsnadesluivieu
Aengalsarilanineg warRarsandufuihvinenuduiug

nmsmanuduiusiagldinaidaiuiouiiisuszaue
Pairwise comparison 1#n5zUIUNMTIATIZAT@zAUTY
AHP Feanansaasuna Aauandlunisedl (Table) 2 duns
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FUTUAIEIINLASTSUTARaruaIUTEAvs dnase

mMainanuynlsrve gy fdiadfduluszAuiigalédun
2 & = =

wzFaazilesen szuulvalsulain szuuUszannynuszam
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Table 2 Weight average from public health experts survey on disease prevalence and factors

& >
8 [ 1] 20 =1
] s & £ = 'fgs E o
e ¢ £ 3 5 PR ) 8 c § o
Environment factors ﬁ E 8 &% - @ T o¥ v B
2 X £ 2 ¢ 3 B & ¢ g 5 £
B 5 & £ 2 % %5 3 5§ 52
s 5 32 5 35 ¢ £ & g8 g8
] 8 § - 19, E ] hel m wy n §
P 3 5 5 ogEg 83 G o» § 8% 2 i3
3 [w; z ﬁ 2 £S5 8 5 »~ B2 & BE
Disease rates among the
196 157 146 141 118 75 68 5 13 11 07 07 06
elderty in 2020 (%)
Weigh importance of disease
prevalence among the 172 131 14 8 45 52 92 58 49 58 37 31 54
elderly (%)
Sound 0.40% 0.73% 1,349 0.21% 0.13% 0.08% 0.15% 0.35% 0.19% 0.31% 0.09% 0.12% 0.13%
Light 121% 0.73% 1.09% 0.16% 0.13% 0.08% 0.15% 0.30% 0.19% 0.54% 0.36% 0.34% 0.21%
PM, 5 L74% 128% 134% 1.34%0.139% 0.64% 0.37% 0.30% 0.25% 0.49% 0.36% 0.12% 0.13%
Humidity 0.40% 0.06% 0.50% 0.64% 0.25% 0.60% 1.04% 0.35% 0.44% 0.22% 0.36% 0.18% 0.17%
Temperature 0.80% 1.19% 1.179% 0.59% 0.33% 0.52% 1.12% 0.60% 0.50% 0.27% 0.45% 0.18% 0.34%
VOC 1.17% 0.25% 0.72% 0.37% 0.40% 0.50% 0.36% 0.30% 0.14% 0.34%
o, 96 1.179% 0.29% 0.72% 0.30% 0.40% 0.31% 0.54% 0.30% 0.16% 0.25%
uv 0.679% 0.21% 0.17% 0.12% 0.30% 0.15% 0.12% 0.36% 0.42% 0.14% 0.34%

Stair and slope 1.15% 0.37% 0.42% 0.16% 0.30% 0.35% 0.61% 0.39% 0.33% 0.72% 0.25% 0.42% 0.76%
Rest Room 1.15% 0.87% 0.93% 0.16% 0.63% 0.35% 0.89% 0.15% 0.33% 0.18% 0.03% 0.40% 0.47%
Food 107% 0.64% 0.50% 0.16% 0.21% 0.08% 0.74% 0.75% 0.69% 0.09% 0.06% 0.08% 0.42%
Outdoor 0.13% 0.27% 0.50% 0.43% 0.13% 0.20% 0.45% 0.30% 0.19% 0.40% 0.09% 0.32% 0.42%
Shared space 1.15% 0.37% 0.75% 0.69% 0.25% 0.40% 0.82% 0.20% 0.12% 0.36% 0.06% 0.22% 0.42%
Water 0.54% 1.01% 0.67% 0.37% 0.84% 0.12% 1.19% 0.85% 0.62% 0.04% 0.33% 0.10% 0.38%
Transportation 0.94% 1.01% 1.179 0.53% 0.46% 0.28% 0.67% 0.35% 0.12% 0.90% 0.24% 0.26% 0.64%
BRIFREIAR gl Audulueia1s VOC was co, Jwasgu

dngnanguazunsgrunatgavudmsuaiuay
dwndeunglueimsurdiliaseunguiadeiidnina
= o @ W aa v = ]
fazyildadidanuynlsranadld Jalsafianuyngagu
Isruzdauaziilasen lsnszuulvaddeulaiin lsaszuudszam
Tsamaiuszuumela s1uifugedia 63.99% vasrnuynlsa
o v v ' =i =i
nanualuggeony Jadefifdnaneguainiiaianiugy
Lidulsedullownananuiivhouvesaugeivtuiivaly
Uady vieladumsil hilvdsuuvamainsieadns asegaunia

4 & 2 o

zilnsIeneu viaUfuusdlml Wuvemean Uszg
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