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Thermal comfort significantly impacts the health and quality of life of elderly
individuals. Therefore, ensuring thermal comfort is critical for the well-being of seniors,
especially as they are more vulnerable to environmental changes. The purpose of this
study was to examine the thermal comfort status of the elderly influenced by variations
in temperature range, as well as the type and intensity of environmental noise. This
experimental study included 216 elderly residents of Ilam as the statistical population.
The experiment was conducted in the autumn of 2024. Participants were divided into
various groups to assess the effects of temperature (20, 25, and 30 degrees Celsius), noise
intensity (55, 65, 75, and 85 dB), and noise type (music, traffic, and crowd noise).
Subjects were randomly assigned to groups of 72, 24, 12, and 6 participants. The
collected data were analyzed using three-way analysis of variance (ANOVA) to evaluate
the effects across variables. The findings indicated that different levels of temperature
and noise intensity had statistically significant effects on thermal comfort perception
among the elderly, with values of F(2,180)=275.665, p<0.05 and F(3,180)=0.197,
p<0.05, respectively. The interaction of temperature levels with noise type also had a
significant impact on the perception of thermal comfort in the elderly, with
F(4,180)=17.192, p<0.05. In contrast, the factors of noise type, the interaction between
temperature and noise type, temperature and noise intensity, noise type and noise
intensity, and the three-way interaction of temperature, noise type, and noise intensity
did not have significant effects on the elderly’s thermal comfort perception. The mean
thermal comfort perception scores among the elderly for the temperature levels of 20°C,
25°C, and 30°C were -0.86, 0.13, and 1.52, respectively. The results of this study
demonstrate that different levels of temperature and noise intensity significantly
influence thermal comfort in the elderly. Furthermore, a significant interaction exists
between temperature and noise type in affecting thermal comfort. However, factors such
as noise type alone, and the interactions between temperature and noise intensity, noise
type and noise intensity, and the combination of temperature, noise type, and intensity,
did not have a significant impact on thermal comfort in the elderly.
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Extended Abstract

Introduction

Population aging is a rapidly accelerating global phenomenon, with the proportion of individuals
aged 60 and over projected to reach 16.7% by 2030 and 20% by 2050 (Zanjari et al., 2024). This
demographic shift introduces multifaceted challenges in health, housing, and social support systems
(Christense et al., 2009). Older adults, due to physiological decline and a weakened immune system, are
particularly vulnerable to environmental stressors such as extreme temperatures and auditory disturbances
(Mancini & Allen, 2018; Weyh et al., 2020). Thermal comfort, defined as a state of mind that expresses
satisfaction with the thermal environment, is crucial to health and well-being, especially in the elderly
population (Fattahi et al., 2021). Research shows that aging diminishes the body's adaptive responses,
increasing sensitivity to heat and cold stress (Zheng et al., 2023).

Additionally, environmental noise significantly affects psychological and physical health, acting
as a stressor that exacerbates discomfort in thermal environments (Huang et al., 2013; Ismaila & Odusote,
2014). Sound types such as music or traffic noise can influence thermal perception differently (Geng et al.,
2022; Jin et al., 2020). Prior studies have established that older adults exhibit delayed or less sensitive
thermal responses than younger individuals (Wang et al., 2023; Wu et al., 2023). This implies that thermal
and auditory stimuli interact in complex ways to influence comfort in older populations. Thus, the present
study aimed to explore the thermal comfort status of elderly individuals in relation to varying temperature
ranges and the type and intensity of environmental noise, providing insights into the design of age-
responsive environments that enhance health and quality of life for the elderly.

Methods and Materials

The study employed a controlled experimental design involving 216 elderly male participants aged
65 to 75 years with normal body mass indices. The participants, all residents of llam, Iran, were exposed
to controlled conditions across multiple combinations of thermal and auditory stimuli. Experimental
settings included three ambient temperature conditions (20°C, 25°C, 30°C) and four noise intensity levels
(55, 65, 75, and 85 dB) across three distinct noise types (music, traffic, and crowd noise). Environmental
conditions were standardized for humidity (50%) and air velocity (<0.1 m/s). Participants were randomly
assigned to groups and underwent acclimatization before exposure to test conditions. Perceptual data were
collected through questionnaires completed after 15-minute exposures, and data were analyzed using
three-way ANOVA to examine main and interaction effects of temperature, noise type, and noise intensity.

Findings and Results

The results indicated that both temperature levels and noise intensity had significant effects on the
elderly’s thermal comfort. ANOVA revealed that temperature significantly affected thermal comfort
perception with F(2,180) = 275.665, p < 0.05, and similarly, noise intensity had a significant effect with
F(3,180) = 21.724, p < 0.05. However, noise type alone did not significantly influence thermal comfort
(F(2,180) = 0.197, p > 0.05). A significant interaction was found between temperature and noise type
(F(4,180) = 17.192, p < 0.05), indicating that the effect of temperature on comfort varied by noise type.
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Other interaction terms—including temperature x noise intensity, noise type x intensity, and the three-
way interaction—were not significant.

Thermal comfort was highest at 30°C (M = 1.52) and lowest at 20°C (M = -0.86). Within the 30°C
condition, the highest comfort score (M = 2.50) occurred with crowd noise at 85 dB. Conversely, the
lowest comfort (M = -1.66) was observed at 20°C with crowd noise at 55 dB. Post hoc analyses confirmed
significant differences between all temperature conditions, except between 20°C and 25°C when analyzed
within music-type noise. These trends were consistent across sub-analyses that controlled for noise type.

Conclusion

This study offers compelling evidence on the critical role of environmental variables—particularly
temperature and noise intensity—in shaping the thermal comfort of older adults. The results clearly
demonstrate that higher temperatures (especially 30°C) and increased noise levels (above 75 dB) can
reduce thermal comfort, aligning with prior research indicating heightened sensitivity among the elderly
to thermal stress (Wang et al., 2023). The finding that temperature x noise type interactions are significant
implies that auditory environments modulate the perception of temperature—where music tends to buffer
discomfort, while traffic and crowd noise exacerbate it. This confirms previous assertions that different
soundscapes produce distinct psychological and physiological responses (Jin et al., 2020; Nagano &
Horikoshi, 2005).

The results also reinforce earlier field studies showing the elderly’s limited ability to detect subtle
temperature shifts, requiring more significant changes to perceive thermal discomfort (Schellen et al., 2010).
The nonsignificant three-way interaction suggests that the combined influence of noise type and intensity
does not amplify or mitigate temperature effects beyond their pairwise interactions. This insight is crucial
for designing age-inclusive environments: providing thermal zones that maintain moderate temperatures
(around 25°C) with controlled noise conditions can significantly enhance comfort. Moreover, sound type
modulation—such as incorporating music—can serve as an effective intervention strategy to enhance
environmental perception among the elderly.

In summary, this study underscores the necessity of integrating thermal and auditory
considerations in geriatric environmental design. By highlighting the differential impacts of sound type
and intensity across varying temperatures, the findings offer actionable guidance for developing elder-
friendly spaces that mitigate discomfort and support health. The contribution of this research lies in its
ability to translate complex environmental interactions into practical insights, paving the way for
evidence-based age-sensitive urban and residential planning. Despite logistical challenges in data
collection, especially given the large sample and age-related constraints, the study sets a strong precedent
for future investigations. Further research including women and those above 75 years is recommended to
broaden the applicability of these findings and inform more inclusive public health and architectural
strategies.

Conflict of Interest

There is no conflict of interest in conducting the present study.

Acknowledgments



We sincerely thank the Ethics Committee of Islamic Azad University, Ilam Branch, and all the
elderly participants who, despite the numerous challenges we faced, supported us in completing this
research.

Authors’ Contributions

All authors contributed equally to the writing of this article.
Ethical Considerations

This study was conducted in full compliance with ethical principles in writing and publishing
scientific articles. The study was approved by the Ethics Committee of Islamic Azad University, Ilam
Branch, under the ethics code IR.IAU.ILAM.REC.1403.091.

Data Transparency

The data and sources used in this study will be made available upon request from the corresponding
author, in compliance with copyright regulations.
Funding

This research received no financial support.

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

Ao azsy )b
VT (531 G, po o clys OY-VF (VF+¥) F o Lo ¥ 0,90
VPo¥ cpage & g, 53 o dbol
VBT o Y Gyl 50 oud 4y

VFeY wiwl ¥ &b 50 ouly it

o

o< Job aolilad

Ol 9 &85 e plod awld g9 3 Wlio plasedlu )l Lo lul Cardy (o)

Ja.‘o‘.ao GS‘M

Yoo PR
e T (LS )l

el el oDl o137 olEils @Ml ol o5 Lanas 05,5 )

ol el oDl 5T olR2ils (@Ml amly e Lome | it S sgmmitils Y

karenfatahi@yah00.com :J ghumo oddums g5 Juwos*

ol

Alie oledsl

Gl bl ol iy 0,38 e il latalle (S5 cudS 5 Cdls p zs BB b 4 (5> Sl
ol Bl e Sl 0 iy ol ame Slpi o okng 4 cyhizalles by sy > ialo]
ol el Lo glao (e 5 £58 smbos anels g5 51 Slie planale ) Gialel Cady oy aslllan
iy ol 0,8 bl g, lT anala olsie a1y ol e o5Slo aiadls VI8 alSitylojT aslllas g5 51 aslllas
ol am 3 ¥ g YO V) Lo il byl sl cilies sloos,S p0 HFAnS o8 15 wd abul VE-Y 5ol s
O ygo 4 o S0g03T il gl ((Eold 5 SBl)T ( Biwge) lao g4 5 (ABAD 5 VO £0 BO) loo o «(o],5
51 oozl b brog,S ol 55 00iscsslaes sloosls s )T 5 6,5 F 5 VY YF VY glaoy 5 o ol
85 18 oS 5 4528 3590 b piie (o Ol ST ) (61 (ANOVAL ba) (6,556 an (il )ly 5L
F) 5 (P<-00) AATY0550 F(¥ polio b oos i a o ol 5 oo pitie calises zglaw ols les Laazsly
esbs Sl lasells plee 55 5 Gilal Gelan s 5 651 sine 3l (P<e B DA )= 1Y
oo 5o Gyl Gl Gulasl (lie o (P<-00 AA=IYVAAY F(F) jlode b oo g55 ,5551 50 Leo 5251
£55 dao e 1o Lo oo g5 40 Los bl ile o g5 155518 mglaws blis 1o 5,0 (6l sime 5l lazalls
3 Sl bl wlaa! e las e g los g5, dlas sl g5 lite &l 31 g oo (yl5ms 4 loo
ok bl 2 hielles plea o ()l Gl bl Gliee (eSilee A3 ()l e 3 el e
WYY g <NY /AP ply sy @ ol Kilo az 0 Ve (glad 4 YO sloo (Ve (slod (slrog )5 (sl Les ,5a518
Sl bl s B ysb & o i 5 oo jeitie (ilidee ot 4 ws e Lt anlllae ol gl el Cews
Loyl oyzs el )l Gialalyy o g5i 50 Les (e cstzss BB i 51 el 5 opdle 0,08 oo 1 lacalls
KB 5 o e s £95 00 oo o i 55 Mo £55 o e o Les (sla,siSs Jlise 1 oo g5 Julse o> ol
IRCCERIEARCON (I ES T WA VP

Mo Gl o 57 plod ol s ol o ) Sbo 1S 3lgols

o goi

ol 29

:lio oyl 4 olwl g

o Q0T o0 (K g )5
3 e gl 5ol bl Cpnss
Jase glacs e g £o5 o plos ails g4
OYVY (VF s sl

adlie opl L_aal gea> cales VFeY ©

CrossMark

Alie ol el ol sdii gy 4y 3la

$2lsS b gllae ol5T s &iyy oy

Ll 485 & g0 (CC BY-NC 4.0)



http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0002-0451-6798
https://orcid.org/0009-0005-6518-3922
http://creativecommons.org/licenses/by-nc/4.0

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

PUELISLUNG INSTITUTE

Yo VIV s s 4 Vede g Vere sladlo b ooe cpl 0gd oo s i 03 olea oo JS 51 V10 Jlo 0 oy VYO Ly i
o0l oul? ;S_' 9 w&» 9 S U)S GCLQ..D‘ u‘).....u 6‘).' 6&...15 J}.’?LA sS.: Coro> S (YaO et al, 2022)A4l4 uw-"ﬁ‘ S0 )0
5 oS oo JLos 1y 0y Jolye L« 63,8 o) alo 1o 0 5T lgie 4 sanedle (Zanjari et al., 2024) cul oul3d 36 b S
Oil38l of e (Rashedi et al., 2013) coul ably ]38 cigh oo gz pdycamnl laog 5 5l a8 Slaalls Sui; cutsS 5 cudlw
axg5 a5 Sl Slodsay Comaz (5, (ol pls (Ghasemietal., 2019) o ls of oo a5 1) (5,90 Sloss plo g adsl stilagy slacadl e
(Adib Roshan et al., 2020) wlb I, a>s JB
6L®M~9‘Ja Ao 4o ‘) lalslas aS Cowl ooy aus-lis P o &9.094@ g.i; u‘j.\.c “u%’ ).....o‘)..u)o 4u|d....o.JL.u oj.:s A (Coro> S
Fyo Jalge Sy Sl (S5 4 awel il L (Christense et al., 2009) wiS' o ayois slamdl § S o eloiz! Dloss o Lilag
250 LSl Sly) 5 s Codlos 5 Cio jsb 4y ules Lae S5 (JOghataei et al., 2025) el ot o jlen ol ol3, 5
LJ‘")JL"’ ,(JIaO et al, 2023) Sl e )Lu.».) M(SQ S g @51"“"' ‘51.(&.]4.\.?:.:7 o ‘) ‘515}9.10 ULQ) as @‘J..\.QJL..J le).s c;:s L 9 .))‘Af‘sc
C8y i bl Sl 4 a5 L (Fatahi et al., 2024) »,13% )..;b a3l cods 5 4z g8 BB jsb @ Wilg co ol A1 slalae
5 Culs, bt (a3l 8 coee Hhows 2 badaswe plo b dnglio jo (51s slalas sla Shg caiS oo (s al5 S5 10 1) 095
i 2 st BB Sl a5 seb e et Sisle it 5 (Somd L2elS b Ll s (Cheraghi et al., 2024) w)ls cwdls
2 Py golS Jole SO lsie 4 Yaeme o (Mancini & Allen, 2018; Mohammadian et al., 2024) ssi o Slg, 5 (com>
Bpan Copde ;0 cepe S8 S, ilw! (Collins et al., 1981; Soebarto et al., 2019) s4i oo a3l 5, > iolw] STyl
Bueno et al., 2021; Fattahi ) sccwe 5 pd camwl g 5 obas Lod Ol poidd a5 Cas a5 00,81 6l 059 a0 00 ls oDl Lad> 4 (65,
Cold, 00iS wSaie a5 8,5 iy, Jlg, Sl SO Glgie a0 ol e ) Sl Golel ggoge s S0 sl (& Sharbatdar, 2023

hremes Sl b )55k sl o] blss 5 sl oo 2l oy Cosslie «ipms 2als3l b (Fattahi et al., 2021) coul 5),> Lo

7

o g Aad 5l el YU slod o Cad e S8 S o il o LialS

‘) l.mu] ‘5‘:‘[)‘93 o uia.ao u‘du.oﬂw uL\aO L) @}L.w Lng‘S’usJ u»‘.blf 9 (5"9) w.:..as ) J.u.:u ‘U"l » 05)15- (Zheng et al., 2023)

sl 3l cdadlne sl oY slags, 5l sl sl byl sl 6068 Jlail g wS e 5l e e g @30 o)l ln
(Wang et al., 2023) sl acsls sg5

5 LS o rme 50 5385 )18 s Cutte alal) 358 wad 2ler g ol Ll g Lo yS zlgel 4 joeie Wil oo Sl (ale S W,

EVUIW- 4>‘9A u] l.: = @‘9’ as ‘) ‘5:)15\%« G:LP ‘_’MJLO; (GUO et al., 2017) Sl 00 wl; ULP J.wlj.w ) (5:9> 4 g0 g gj}o

L5 (Ebi et al., 2021) coul o5 (slsn 1o oM (6lys me S5 S mloF oyl 5l o3 gy ool JLid LalE S e syt

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/global-warming

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

sl ogill 15 ar 5 adge s Slaclats Sl (5,S sl ey slagely 5 BB & ste Wl )T b sy ulyh 5 Sia Vb 385
SLAIL aslie jo plaralls (les 5o yoe 9 Sye g (2)lse Olie 5 300 slyep @) ol oDl Clilas (pl gl ooyt b (o0 g
Sy S ez VLT 5 b aolie jo (8 OSCae 4 Mis fyanno 0181 ¢ )52S o> o (Zheng et al., 2022) ol i ols>
Ol 5> inlol 0550 40 09550 Sedl o Sladllas jglaisa(Yang et al., 2021) wis,S a1y Lo )3 5l (56 yuo 9 Sy
Sladss > op! b (Sudarsanam & Kannamma, 2023) el 00,5 ol 1y Glez YLS )5 g e o181 551y ol s glas
Baquero ) aie wlas L5 a4 olal flos 4 wanils 5 wlas ST 55lez oLl 4 Cad 5 g 01,81 a5 a0 0 lis o2
00,950l dmal> S o 1) laselles st e Sl sladlllas o (Y- YY) ol S 4 99 (Larriva et al., 2022; Zhou et al., 2023
S Sl eolaiwl b asS oo oy Hlubl Sleitle slalase (o 1y w sloog )5 oo Syl Giule] slacsglas 5 0iS o dtes
aS ols olis mls s 5 18 tolejl 090 o5 Gle 4z 0 Y B VA (s oled Slnii b (le g e 008 &8 ,5 YY dga g Ol
(Wuetal., 2023) sios o i 1) 5508 yuxie g w3b b 5,5 Zwl o 25 58 Ll ol 50 03n5a 450 ls o181 &) Crd 3 yaane 01,8
O 51 i Ol b s Lol i ol Jawsgie olod Ol peid a4y e ol 31 a5 wiols Lis 095 gy ;0 (V+19) o), San ¢ Ky
Sy et sl sl goamie slacesls (Wang et al., 2019) oS S o 1) 5, Golel Glacsgles ol oo ol Kbl a0
Baquero ) cuul sods axsbis IS (iolo] 5 ol Jele O olgicds Sgo o kaie a5 il ool sl sy Gble o olaedle
Sl Dlbls )l g cedw sl wlgs oo g g0 iy y25 atwlgS U glowo ylgie 4 aSTows 5, (Larriva & Higueras Garcia, 2023
G (5l (63 (s sl 00l S Sl Lol eau¥T > L ,0 a5 lao g e (ISMaila & Odusote, 2014) wis sl
Siolol das mhaw (ol 381 b sl oo g j (Sl S50 50 e Jole G (Guan et al., 2020) oS o s plaiols jobo 4 loo jLzd
O Joles g Lo b oz g5 BB jobo 4y 01,81 Sl > s (gl a5 aidl o 555590 4 5L (Geng et al., 2022) sl o S Sl
3,5 dbml b 5 558 (oS5 il Ghlel Sl iy peyn Gl 9% al Sldlbs Gl el laspe 05 Lulis 50 g g Leo
5 o> (Qinetal., 2024) 5,135 o ;56 Sl bl p lazg B sk las zbw ol sl (Nagano & Horikoshi, 2005)
Jlid mhw blas g ause 5l pi (wge slao lasme j0 (IS iy g StwgST oo,y o 5yl Giulo] a5 ol jo o) e
Codw >y BB Hob 4 Wl o anlig3l slalas (b yme o locelle 38,5 18 (opl ol dinetal., 2020) cul (s Sge
S il cos Gialo] a5 ends Gl low gy p slalae 8 aloojl g Eokis & ax3L (Huang et al., 2013) s 1% 56 Loy
SN S g0l p Julse ) oS aSl b, s 5wl Jasre Ol 4 Cad 5 e Sl 3l SOl @ az g b, 0,50
S L asllas cpl doacs ) ooy Lol (dBAB! 3 YO £O DO)slao e 9 ((Eoldg S8l Awge)slao g4 (o], Kl
(oo Culps 0 g a0 g0 Gudal yigs |y 005l Comax ol a5 Sladaxs sl g (S ol 1l dgup (sl 0 ety )| slo i

Ut LasQT SN S s g sl

DRI H (N9

Decibel !

64 E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

PUELISLUNG INSTITUTE

25 206 (ID IRIAU.ILAM.RES.1403.001) 3b! sorly oSl of5T olS.tils 351 45aS Lags 45 aslllne ol o

e Sy boads S8 Iyl 5o GalesT i )S 88 aildbsgls & jgo 4 45T oab (S 005 b JLo YO b 7O stells 50 YVF

s (S wlaloaims lis a5 (o], Kle a4z 0 Yo g YO (V) oo o ds ol plosil adll 5 e o) 5 le Co s g o 0 O

o 55 du 5 ABADS YO £0 B0 35 zebons ez el 2 odle s i Lioloj] 5 1 el V+ Boos &y Bl el o5

plaS,2 (sl 02 CIO <8 (uld Ble 5 jte Ve 0500 pucdailio Glie BT I ) 8550 it (sl Sl Rinse)
il LaSG ol iy £ Gliee b 48,8 S0 0 LSy (b g iz b o laslinl (el b GogesT |

a2y YO loo b Lame slos b 551 oS5, 551 s o o i ds 2 45 b plol el BB S, o Lo jiale]

age Jloyl il S8 se S 35 5 40 a5 Saily S Gosb 5l st oS e (V- g olKtylesl GUT 5 (Gralel sles) ol 5 il

ity sl oo ool ke o 4 4015 45 (Delta LOG 10) 5o 51 solitasl b s Cugls, 5 152 (glod aiile bawons (sla ol

ialeT ol o A (65 05l 165-13535 e 1 gt I ol 51 08l b gp gebies i iy cuns] Liols (gloo dsa o)l

b S Y B las 4l b SV Lawg iles] 5 L3 el Ve Soe 4y ol aliis Cush g Lo

) S
o ol e ok

Al i sl

I Y Y I
I

Yo X0 ¥e) sles SABAD 5 VO F£O D0 sl ilises pslas o yme 45 55,5 JL8 oS 3 3l oy Bon b Lol isle]

=

G055 s 5 etBlS 5 ialesT 51 hE el Y U o analss o] 51 ailolST anl culs, 31 L aS sg Jloys oy oog3 L alls

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

s lgils SIS >0 (GloasS 8 1o gt a5 99 Jool> ylicedol U alls ploxil o olgicds 3l oslainl b glaids slo o) o aisS
)|)5(|M5)~Jlags..$‘f‘sﬂm3.a)uol:>6‘u\¢a&&uo)m)bﬁ‘dsﬂdsmwwo).mvv GMIOB;MQQJHSJ)MY\P
(b‘; LSULMJ 4_?)9\”‘ 5\‘() ‘Y‘)MGL‘QQ blﬂMﬁIJﬂJmmwéﬁYf 05)ff)mm]wuo9)fu.»| J...d;
09,5 95 40,85 Y 09,5 12 (yialo;] Jgud g1y 0u28 5 )18 oo mhaw Jle> om0 ,0 (0S80 oo Ll pd o 0 ol Sialejl
p% Sl b ogasl gy (e 4y dind el (3051 Al y 10 0aliS CS L5 P (5,85 8 S sS (slrog )T A e § 5,801 Y
oy 505 st 51 (Y 0 )L )BUT jo daBo Vo Do dy Lo g Ndgy 4280 iy Do 43 () o )lad) 3BT o | liioee Jawgs oo &l
A 03ls edgs byl 4 dsliciw s g ialesl 0,50 40 S ol H 0l Bl o3 B s by 9 ol 5 il a0 YO sles 4o
S8 ain Jeo bulih g Lo (Byme 10 4830 V0 Do 4y BaiS E8 0 w0y oad pedas L8 cell Vel Les aS(Y o,led) LI o

250,S eSS |y brdsliiw y SLL aado ziy j0 50l S
Y Ui

ool ook iy aolip Lo

Ol ppd puld gaudg  f

0901 Gl Jaalpas 53 3153 il 4253 25 sled b 585l

2
i, o
03 @ds15 aﬂ " aag
- il 427330 g 25. 20) Lalos Jaylpds 5 W 6gy3 55158 : i
(510 £33 9(dB 85 3 75, 65. 55) slauo oljan (31,3 : I
(i, Sudly, agwge)  F 1] |

d43.83 5
04. )

P 7Y PESIE IR KT L P dolidiwyy JuaSs

3 (st 5 Sl s iyl 5 555518 oo sloagS ol 3 o mice & by lona Sl 5 (eiloe Jali | Jpir

2 bl s 33 il Gl o ol (eSiis o1 ol 5 45 230 e (AB) AD 5 Y0 50 B slao e ;55516 ko

il Cews & VBT 5 N Ay o ol Kailo 4z 0 ¥r sles 5 YO slas ¥+ sles (slaog 5 sl Les ,gSTs glas Ll

Eokd lao £33 05,5 Ol ) VIO (Sibio L o Gliee 05,5 sln plaiedles (les o ()l Gl el Glie eSibee (i

S VEE il il S Sas oo il ot 2 (AB) AD slae e b S5l a3 T sles 55516 b 09,5 59 5
el Zess 43 (AB) 00 (shao fsee b o8zl az jo Yo (glos 5256 ol (oo 515 (£5k5 (sao g5 )55 shas 05,5 sl

E-ISSN: 3060-6195

4!


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

N

PUELISLUNG INSTITUTE

V Jgu

K £0) lasoller slea o )b gl o] Sline jlina Syl 5 Gl

o Ll a0 ¥ slos o Ll 4z 50 YO (sloo o Ll a0 Ve slos lao ol5me las g9 ;55518 oo
-/ t0-/0f -/ X0-/0f -/ X0 /0f (dB) 00 slas s hawge Sl
<[+ £AYIVO —+ [+ YYION —+ [+ YYION (dB) £0 lowo ylime
V-V PIVO —+ [+ YYION R A FA TN (dB) YO Glos oyl
VR AR 5 R T Y feteeisy (dB) Ad slas s
V- EVEIV -/ £YYIoN -V EYY/AN (dB) 00 slas ylps Sl glos
Vo0t -/ EVEIVO =V EVEIND (dB) £0 Glowo ;e
V- EAYIVO [- 0. 10% AT A FATN (dB) YO Glos 5o
A=A [0 I0f -1 £0-/0f (dB) Ad slao s
V- EYYIoN R Y ¥ V- EFEIAN (dB) 60 slas 5 ek slao
V- 2810 = ATAR -V-Eo-/of (dB) £6 slao s
AR <[+ YV =V EYYIAN (dB) Y0 glao 5
Y/-o-0f R S22l —+ |- X810 (dB) Ab slas 5
V- 2OYIVA IR=shviay - [+ ZAPIAY Js

et > el ol po (il Ghalel el iy pie (sl (il ly (315 bl el ploml (958 51 (S

a5 0l oo (AB) AD 5 VO £0 B0 slao yliue ;9551 olaw 5 ((Eokd 9 Sl ¢ wga)lduo 45 9351 Folaw anlllas 3,90 slaog S

0,l05 3925 Wog,S uilly 31 o, (s wo e S lhs mhaw o odal Cows 4 < IVE pln aS pgd o)lel jlade 4 axgi b
(AB) Ad 5 VO 0 DO slao )ljue ;5551 olaw g (ol 9 Sl 5 ¢ wgollio o5 anlllan 8,50 sloog S slp 1y a8k aw il )lg

IRTX o olad

Y Joue

el Gleo 4o ()l gl ulas] Glie il ly el gl

P) )l sxo oo

)......3 O)LAT )bic

sl ol e

Sla e ggome (Kb Sle o ggorme Sl e
ofe e YVO/I£70 VeYIPY . Y Y-VIYD Lo ;9558 molau
SIAYY Ay JJoVE Y VEA o g5 )25 mabaus
R YINYE ANV ¥ YED- - o 50 5555 ke
e WAy #I£5Y ¥ YOIABY o g5 55551 o Lo 56 ylize 1
<I$9A JJPE- SV 5 \/EEE lo e 55T 4 Les 35 liza il
-[aag -/-2q IR 5 A IYYY o e )52 48 oo g 4356 lize 1
.24 -I¥ag SN WY VITY  lao e g lio 55,5556 oo (sl 5356 Llize ol

ANGd VA FYIPEY (15
Y15 YEE/e e Egazo
7Y

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

Cs.'a..ujLoO)}oSlB Cj-l"-“’ 6[.%)5..5[3 LS‘)" OJ.A—‘ wodad)b‘s.ma.]a.mﬁrwﬁo)u—‘fbl&adabyt‘v o)l.o...':.v Jsu\.‘> u,uL..u‘).)
yioce ol cows 4 (F(3,180)=0.197 , p<0.05) 5 (F(2,180)=275.665 , p<0.05) i, o5 a0 5 lao fsme 55T
A lasdle gl 0 Syl Golel elesl Gl 5 s cire 36 loo e 555l Zghaw 5 Lo sla,giSTs 4 28 S ams
Ol » (F(4,180)=17.192,p<0.05) lais L loo €9 ,eSB o Lo ,eSB blae ol il as ols (las byl Judow ol puizen
Sl dos g5 586 mohaw 35,50 pae I S @l Byb 5l oyl )b e 56 ol Gle o Sl Gialel ules]
«(F(2,180)=0.197,p>0.05) polae b ocudy a4 las glie o8B o oo gy daw Gl oS 0 Lo eSS bla
omized W)l plaiedle ple o Sl Lislel wles! ol 5 (F(6,180)=0.099 , p>0.05) 4 (F(6,180)=0.640,p>0.05)
ole » (F(12,180)=0.296 , p>0.05),laie b loo yl5me g lowo €9 5551 Lo 1oL aw lojen blate Olyil (6,105 50 pae
lao e g Lo dawo g9 g Led sl ,gaS blise I 310 B Y slo,loges (0>0.05) sil oo oyl jls jo Syl Linlo] Lol
Ol gloyem g 55 4 90 & 1) el glos 5o ()l Gl el (lie (555 2l (e 5 lao g5 slo e Blie 1
cshwglas g5 5 les sla,giSlE lite Sl JIA B & sla,loged fuized ool aseid LB o cxe I3 T bl 5 a5 aes o
ol 5o Sl Gialel wlas! (i 59, p SeSi 4 (AB) AD 5 VO 0 DO slao (e 9556 zohaw jo 1) (Eoki g Sl 5
b0 Glgi oo ¥ Jloges wlal el paseis BB jlo e Sl 1T Lol 0 a8 amo oo lits ylejen 5 90 ds 50 Oyga | locelles
Sl ansls Glasdle Gl yo Syl Galel eles! e 69, 2 1) (Sglite Ol,30 Calises slales )0 loo g9 cilises zglam a5
Jao 3o 5 Lod (sl 95518 55, 2 45 48, 53 il y el ool (g 51aolo 55 ot et 555 b el
2olie b e i ar plasells ol o )l Gialel eles! e (59, I £45 g Lo zalaw Ol soze gl gixe 5l S @l
Llas gl g o bo,euS Llaie Sl oes il oo (F(3,60)=7.611 , p<0.01) 4 (F(2,60)=21.000 , p<0.01)
ml Bk 5l sk e plaedle le jo Sl Lislel Gl 59, 2 68,50 pue 5l S (F(6,60)=0.889 , p>0.05),laias
ax o Ve g Ve loo calises palaw 5 b G 5l ol Ktle 4,0 YO § Vo slos calises zobaw (uSleo (o ol lis (S'95 yaej]
Ve boo @lizes zohaw Sl s &S Conl Jl> 5o (0l (p<0.05) 5,15 54> Sl sre Dglas o Xl ax,0 Yo 5 YO 5 ol Xl
Slaacgame i a laog,5 o1 1o 4 ol oo ools yLas ¥ Jgaz o s oy (P>0.05) s oaus Gl s Sglas ol Xl a0 YO 5
led a0 09,5 50 (sl 1 Kileo 5l o Kl a0 YO 5 ¥+ (slod jliue 09,5 uKilio Jgaz ol 5o il oo s 50055 b ylg5een
90 0 ol a8 T 18 K0 09,5 90 5l i Glacgeze ) 4o el Sglae of Kl ax 0 Ve g YO (slos g ol Kl a0 Yo 5 Ve

5l (g,le e Sglas SoaSs b 093 09,5 98 oyl A
¥ dgua

(hrge slio £o7 pdio JS b (Kan clodcsarmay;

|EETVEN Y dcgome axllas 590 slrog,S
AL ol Kl az )3 Yo (slos 09,5
oo o il az 0 YO (glos 04,5
/e ol a0 Ve sles 09,5

CYYY Voo Sl o

E-ISSN: 3060-6195

5y


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

PUELISLUNG INSTITUTE

@l dho Gl 5 Lo sla )26 (55, 5 Lo adyb 5o uilyls Jelo planil o (SS15 shao)las g5 pshaw atte ]S L

aolie b ey a4 glhialle lee o Gl Gialel sleal Gliee 55, 2 I g5 5 Led sl Sl same g)ls sme 5l S
Lloo olpe g Lo sla,gS blise 51 cpien 0L oo (F(3,60)=8.167 , p<0.01) , (F(2,60)=88.583 , p<0.01)
el 3,b 5wl e lasdle gl o Syl Liabel Gl 59, 2 6 NS 56 pae 5l S (F(6,60)=1.083 , p>0.05) luis

Sl sire gles oKl ax 0 YO g Vo g ol Kl a0 ¥e 5 Ve e 5 V0 sloo calisee zglaw (5 Slo (s 0l ylid SS9 (y905]

3l o0 e ,K00S0 b lgteen slaacgaze ) 4 oog,S ] 1o 4T sl o ool lis B Jgax ,0 amil oy (P<0.05) 5,05 392

5l 518 LS sledcgomme ) 10 g w5yl Ogley FuSs b sles calises (slaeg S (n ik Jgoz cpl o
¥ Jogu=

Vacgozme ¥ acgee ¥ acgae aslllas 3590 sloog S
-V/% o Kl a0 Vo (glosd 09,5
YO o Kl az 0 YO (glos 09,5

Vs S Fuiils az o ¥e sled 09,5

Ve Ve Ve o e s

dao Glime g Lo sloy 5B (59, » Lot 48, 90 (il Jolowi plol g ((E5kd lao)lae g4 gohaw oo S35 L aizmon

olie b i a plitelles plos po ()l o] Golesl Gl 59, 2 o g5 5 Lo ol Sl sazme ()l (s 5l S mls
L lao oo g Lo (gloysiSB Bline 51 aimen il e (F(3,60)=8.944 , p<0.01) , (F(2,60)=123.528 , p<0.01)
ml Bk 5l sl e plaedle le jo Sl Lislel Gl 59, 2 68,50 pae 5l S (F(6,60)=0.806 , p>0.05),laas
Gl e Dolis o Kl a3 YO 5 Yo g ol Kl am o Yo g Ve e 5 YO sloos cilises zobaw niSilis o ol (lis S5 (yg05]
Dl 00 s 5050 b lgtten sladcgazma ) 4 Wog,S ] j0 a5 el oads ools Lis O Jgaz 4o as ol (P<0.05) o las 5924

ALl 18 LSS sledacgezmo ) 40 g W la Sgley [SaSS L ‘;“Lm) alizes sloog 5 u...i)l.m Jeaz opl o
& Joua

ol (o g7 pito [T b Ken (slodegazoy

) 4 gocxe Y dcgoxe Y degozo axllas 5,50 slaog,S
ERIARY ol a0 Vo slos 09,5
DARY o il az 0 YO (glos 04,5

V/aNg o il az 0 ¥ (glod 04,8

/e- Ve /e Sl sme s

F¥
E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

ol 1y phisalles plee 5o Gl Gl el Glies 595 52 192 sloo 5 o g9 Blises gl (e hlie SI1 525 loged
08gume ;.08 )5 18 )y 0,50 (01,5 Silwax 0 ¥ 5 YO V) ploo bal il ds o ((Eolds 9 S35, Brwge ) loo 48 d 000 oo
Ve sles oogame joautils (1,8 )l > Uinlol sogame yo (Eokds 9 S8l , hwse ) slalas g5 plod ol §7 il a0 YO sleo
TSV 22) (92 sk 5 Sbly lao g5 50 Ll wijlo )18 51> Gialel eagame ;0 (iwge (shao anid b ol ol 57 il az o
Yo oled eogame ;0 0l Loy (bl apoid Gl (ol g SIS sloo £95 il 10 009 5yl Galwl s3gamme 5l 7,15 004 (
ool Bass el amit jo auslad ol el bt o]l ((folis § SL8LS , g Moo £45 6 aer j0 05 ile a0

099 o‘).o.ib ;S.J‘).' 9 ‘509J.~u LS‘M L M )...m...u LS')‘)} u...ul...n—l u,oL..M}‘ l.v Lsa.u.ug.n LsLb‘M uJ‘)JLAJ W Lo)f
r l: &
ol Gl o (Gl plo] Goles] Glie 55, 0 lo2 lod 5 1o £57 ilizio Zskans oo lie S lopad

Estimated Marginal Means of TSV

sound.type

W Music group
W Traffic group
M Crowded group

o0

Estimated Marginal Means

20 25 30

Temperature

Error bars: 85% Cl

ol |y phialls ples 55 (5l Ghalol el (lie 555 292 (slos 5 oo (e ilises ol crr Jlite DI 5 ylo50s
YO slos j0.cd,85 13 cwyp 00 (ABAOS YO £0.,00) oo oo b (0,5 ol ax,0 Yo g YO ¥ +) los Lulyd aw 000
3 9,8 wlasl el OB AD 5 YO (slas olie jo a5 aizd 5 )15 Sl iolel ssgase ;o lalow e ples jo ol 5 il a0
s3gazme ;0 OB AD sloo e ;0 o5 cilo a0 Vo slos jouas Loy Lolar] w0t wlas! cel AB #0 4§ 00 oo ol5me
plas jo o5 il ax,0 Yo loo yo g wivg 1 Sialel sogamae 5l 2,15 o3l alas e ady jo g 0uxd 5 13 5> iolul
Sl Limle] sogame 5z, ol 3l lalos e caled jo 01,5 ile am,0F s sles 005 ol pad Loy wlel ay0id b oo ljee

RSV

E-ISSN: 3060-6195

70


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy .

Estimated Marginal Means

Sl 1y el shee o il Ginlol Gelas] Glies 98y 2 o lies o 55 alies zoban s it ST a5 loges

PUELISLUNG INSTITUTE

¥ s

il o 13 (o el ol g 535 0 50 50 5 1o o i s oo Jlize ST s

Estimated Marginal Means of TSV

volume
55 Dsb
Mes Dsh

W75 Dsb
85 Dsb

Temperature

Errar bars: 95% CI

)QM LA)AA-' wtﬂ.}‘ JJML‘M Q‘J"‘a L,;l}w)f)l)s @)‘)} UMJL...J oéjm)b(‘_;c?lujs_id‘): “SQ.AMJBA) Imam)adb&a

ovbesl wais Llas ol (pl g o 31,8 5> Uil 0gazs ;o Lokl 9 S8l ¢ Bwge) loo £o5 aw yo db £ law Olye

300 slow e b anglie a5 )l Sialo] sog0e 30 (fold 9 SC3l 5 o Bawge) lao £45 4 4o db va slao Olrae yoads Lo S

lao g9 4w ,0 AB AD (slas olie 40 0 LS ol 000t bl oliee cpl g 000 18 Sl Giwlo] 5l g8 9> L AB £0

A Ln; U’““L‘”‘}‘ .MM Ls ‘M U‘J""’ u.»‘ 9 009;. @)‘P u.....'L..uT obgd.’)ua )‘ C)b ( 6:«91...4 9 &.31)4 “50.......:5.0)

Estimated Marginal Means

ool liae 59, » (AB) 55 (slas e g loo g5 dgn slod calizre molaw (ra ;9351 aw ylojen Jlite Sl 31 5 loges

b U

ol o 0 (5l o] Gole] Glie 55y 0 Mo (liag o 47 cilio ol oo lize ST 050

Estimated Marginal Means of TSV
sound.type

B Music group
W Traffic group
M Crowded group

55 Dsb

65 Dsb 75 Dsb 85 Dsb
volume

Error bars: 95% Cl

¥ dwg (O,F lhax,o¥e 5 YO V) oleo Lylys aw o0B 00 gloo Ol a2 o ylid 1) lasedle ylee jo )l ialal

5%

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

Yo lod 5o g loyu (wlal wozs Lol 3 il a0 YO 5 Vo sles j0 a5 0d )5 )18 )l > iolul sogame jo (o5 ble a5 )0
odgaze ;o ol,8 il ax 0 YO sles jo S35 slas g4 ,00B 00 law Oliwe 59 09 0l po Lo )8 bl asauzs Lol 5 il ax o
Gl jo (fokd slowo g45 ,00B 00 oo e j0 diog 5yl ialel egama 5l )l aled plo jo g axd 5 )13 5l ialw]
Lo zolan (puSilo y0 gy (51> Giulul edgaze 3l 215 aled plo y0 g axxs )5 515 )l (bl eagaza o ol8 (tlo x50 YO
bo)S olerlasais LolF cile az 0 Ve slos 10 g by b wyais el balas g43 olod j0 0,5 0lo 4z 0 YO 5 YO slos o

D¢ of o
5 Jsi

Szl gl 3 b Gulo] bl Gl sy v (UB) 00 o Slime 5 i 57 g (slas cilisto s oo 35516 s Glojos iz S logas

Estimated Marginal Means of TSV
at volume =55 Dsb

Temperature

[ it}
[ ki3
i}

Estimated Marginal Means

Music group Traffic group Crowded group

sound.type
Error bars: 95% CI

ool e 59, » (AB) £0 (slas o)l g loo £45 dga (slod cializn mglans o 9351 du lojed Jolite I3 55 jloges
9 dw g (O,F giluaz Ve 5 YO V-) oleo .bilj..;‘amsdB PO slao olyme o o lis | lacadle gl jo Sl iula]
Yeog YO NY) oles balyd aw dwge slowo g9 ,00B £0 slos lje 10 .08 518 o) p 090 (((okd g Sl diwga) loo
Yo lod 50 g loyu (wlal wozs Lol 3 il ax 0 YO 5 Vo gles jo a5 wd )5 )18 )l > ol sogase jo (0,5 Gle ax 0
0dgame 40 o5 il ax 0 YO sles jo SIS L;l.w&.;)odB PO Glao lzs 0 05 ol er LS wlel uis Lol il a0
slos yo foli slao g4 ,00B £0 Glas lime y0 s )l Giale] edgama 5l 7,15 les plo jo gaxd 3 13 Sl olo]
Lod gl 5uS5les jo.dings )l Lialul sogame 5l z )15 lales plu ;0 g 085 (18 5| > Siolwl e3gama jo 0l 5 il ax ;0 YO
$lao g9 0015 cole 4z 0 YO sles ;0 5 Loy (bl syt cel SC3I5 5 Bwge sloo g3,0 0,5 cile a0 YO 5 Ve sleo

S 0l o Lo )T olel apais Lol )3 colo ax 0 Ve glos jo 9 Lol

E-ISSN: 3060-6195

7Y


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy .

Y sl
Szl Gl 3 b Gl bl i 3y 0 (UB) 20 sl lino 5 o 59 g (slos cilisto b oo 133516 s Glogos lize S g

Estimated Marginal Means of TSV
at volume =65 Dsb

Temperature

[ it}
[ i3
200 W30

Estimated Marginal Means

Music group Traffic group Crowded group

sound.type
Error bars: 95% CI

ool e s9, » (AB) VO (las (yliue g loo 95 don (slos calizie molam o 5935 au lojed Jolite Sl 51 5 jloges
E9 dw g (O,F Bloaz 0¥ 5 YO Vo) Sles balyd aw 0B VO oo e ams oo oylis | slasedle ol jo bl iolo]
il a2 0 Y0 5 Ve sles o shwge slao g4 Lo0B YO Glas e ys 28,518 o 090 ((Lold 5 S35 ¢ Bwg) loo
5 YO sles jo 050 18 )l> sl sogame 5l 7,5 o5 il az 0 Ve sleo o Lol wsjls J18 5l iolel eogase o ol 8l ol 5
5 b Loy wlasl apais cel ol )5 cole ax oV slos o 5 Lo, lea| wsais cel Bwge oo g5 50 oI5 Sl ax oY
Yo gVe lod 90 9 )l Gialul sagamae,s ol 5 ilo ax ;0 YO (sled,led zrhans dus ylee 4o Sl 5 Lgl..\.a@.;)odB YO slas ol
YO loslod mhaw dw ylo yo (£oli sl gg5 ,00B VO oo e j0 aiiwe 5yl ialel eogams 5l 7,15 o5 Gl ax 0

IRCCON-S 31 JES 1 W PR PR ENS P PRI [ s W TS (S P PP Sy e Uinlo] e3gaza s ol 5 wolw ax 0
A Jss

htialls Gleo o iyl ilol oler] e 55, (AB) 75 (st i 5 1o £57 s (slod cilizio mplacs s 55T s lojas lize Sl I3gai

Estimated Marginal Means of TSV
at volume =75 Dsb

Temperature
B2

W
2.00 [ Eul

Estimated Marginal Means

Music group Traffic group Crowded group
sound.type
Error bars: 95% CI

E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

ol Glie 535 52 (AB) AD (slao (5 5 1ao £55 g (slod chlizes glans i y35S ds lajen bliste D51 5 loged
E9dw g (5 colwaz,o ¥ g YO ¥+) olos balys aw 0B AD (glas olje amo oo olis 1) plaiedle ples 5o Sl ool
Sl 4> 0 YO g Ve slos ;o dwge slao g45 ,00B AD (slas e 10 8,515 ) 0590 ok 9 SIS« hwge) o
Slao e yo aitea )l ulel egass jl 7,5 ol 5 ole as 0 ¥ sles o Ll auzd 5 )18 )l iolw] eogame jo ol 3l ol 5
Slo ax 0¥ Glos yo bl axid 3 )13 5l Liolel sagase jo ol,8l 0,5 Sl az 0 YO 5 Yo sled ;o S8l 5 slao g45 ,00B Ad
S0 oLl oS sl a0 YO g Ve los jo sl sl g9 ;00B AD Gloo ylime 5o aiiwe Sl Lolel eogame )| £l ol 5
PR PRI & OSSR CCONr- S JN JCS ¥ W PR PR S P PN X SRS WP ESS (PP PRI P BRCCE I g Je- I S JES W W PR

A Loy (bl oy cel ol F7 il az 0 Ve slos 10 5 Lo )T oleal spais el ol 5 sl a0 YO 4 V-
q S

ol gl o (5l Gl Gober] Glio 55 2 (AB) A0 (slio i 5 1o g5 g (sloo ilisio zolans oo 5356 s lojnt lize il lopai

Estimated Marginal Means of TSV

at volume =85 Dsb

Temperature

W20
W25

[_EN]
200

1.00

0o

Estimated Marginal Means

Music group Traffic group Crowded group

sound.type
Error bars: 85% CI

S5 Az g ey

aiedls 5,0 VNP lasme slho olie g £95 calos ansls g45 51 il landle 5yl Lialel Candy cwyp 4 aslllas ol

lao £45 dw 5 (ABAD 5 YO £0 DO) g o oz onl p odle (o5 il ax 0 Yo 5 YO ¥ +) slos o a0 Liolejl csls
Sl sl @lize pal o bims gloo (S5 gk aslllas pl slaasdly o 283 )18 Gialejl 050 ((E5lon S8l o pwse)
Oinlel lye o5 ile az 0 ¥ Caons a3 015 il 4z 0VO-Y e 5l Leo Galid Loyls (o)ls e LS, +/++) oo b placadle
2 Sl Grbel o)l gols Las LU 10 0) oy b (Sl pialol 2 go Dad pie il jshatian o5 gy (hals ol 31 5,1~
B 5o o3l B AD-VO sogamme s oo o (ial33l b . ialo] sogase ;0 UBFO-00 ssgama ;o oo was calise molaw 4wl
ol 5o ls T coodle 5 cowiitans il a5 Conl Sl egdge latedle ol 10 ) Gialel 08 o 18 Lialol ssgass
S 3 ) s JB ez g3b5n (nl 03 I8 95 Oliee 5 £ chaeme slos alaz I Galise Jazme Jalge Sl Cod Wl ge a5

53 ool Cewd 4y ol Bub.aiz8l, Cewo ol as wisls )18 w0 0 50 1) £abge (ul a5 Sldlas jo sl 005 Ll 095 4y jladse

E-ISSN: 3060-6195

£


https://portal.issn.org/resource/ISSN/3060-6195

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

PUELISLUNG INSTITUTE

423 V0 ol (slod 10,8 aulio Laylyds 90 50 1) (Jloo VY-PV) o 3181 (So3el5 528 slagealy 5 ()l Gialol dalllae S5 oty
St 39,6 oLl (S Sl eles ! e o8 aS oy lis s ol Xl 4z 0 YO-VY o bawgin sleo s g ol Jsles
30 S adlllas Ssams o ylis L8 Slalllas b il cpl Gamer ol (QINetal, 2024) sios o oz 5 1, 550 slos 5 035l
L gl &)l clhaiulgs g D510l B og Yh as Jlo Ve 0,8 Vo F Lol a5 o plonil oz (sleSle 5o placedle 5l bl e ails 1]
sinel o1, e Sy el Lo e slad b g5 LB ol & o 3131 5 ] o ol (LS gl S Lo 5 4352
Cowl Oglain g m (slod s diwy o Kl 4z ;0 YAV U o] Sl ax 0 VVLF 5l e 01,81 6l s slos ol jlid a5 ol o0ls axwgs
o il ax 0 PO oles Ol s as | plle aiadlo VA 51> iolol a8 (LS wlidss b ragh ool mbs .din et al., 2020)
s gyl ol S bl el e lavwgin olos Dl s 4 s 0,81 )l > e a8 ol lis bl o)l cillas 0,5 o)
O 5l i) S S 2o 5l 5 e 3 S Blo LiS pizmes adlllas (plass el | o Ssle ax 0 0 51 i Ol s Wilgs e
ot Sl Ogew S Jae 99 adllas Gl 255 wiiS oo Job st Oley (R3S VT 51 10S) 05 slacS e 4 S (a0
Olyanis 05945 by plod Ol 5l aul s 01,81 4" WS o Slgiing 90,5 slpiig oo Ol 5l Ly o 31 31 1,35 Slo )5 ol
Sl A it lidss ¢ Gidgh ool bl awlie (Wang et al., 2019) oS L 1) 095 5> Sialel b anS Glasl o,
oS ol ool Cewd 4 b Gl 05 oo gumemols JIE ) 0550 1) atedle FOA IS o) 2 1) )l - Gge —s e bl
loo s (B9 g 258,5 co ()b bl ()l Sl 51 cpane o181 gy ol Kbl a0 FY AL VL PET) 5909058 Joleo sles
odel Cawd 4l @b (Huang et al., 2013) wis S o 50 anligsb SiowsST i 511, Sl slas g ABA #5151 5L
slaeys A gl Jaud LB olbes eogame , (Jlo 45+ 0aiiS TS 10 YY) e o181 0 1) Sge g 51> Q;‘:ﬁ;‘L.,;T Sy A Jaegh 40
3 G 09 oo 43,8 a0 pae gl gl AT 0ad (6,08 ojlul Slas Zakaw 890 0 0g ol Kl a0 VAAY g VYV ol 3
e 38158 ol bl 890 40 S92ge Dlikins dcgemes 4 pol> axlllae slaazdl (Schellen et al., 2010) wi 3,155 dBso
ol Sl plle 5 o, sl (b 45 5 5 ye (S Jolse (o oz SIS 5,5 I 5 Capal 5 S e K
o)) (sla it 5 S go )] )l bl 5 o 5 s ded s ez Laily) 5l el (6590 addllas (l S o iz | Conox
05ga5te S )0 Caed| sl ). aiS o &l )] caro o W5 losadls gl 1) JMawl g 0l8 ) e ST w5 slalaxe (b 0,50 0 1)
ol 5 0uh (3l et slalad b ojlugo ;0B 1, plolb 5 bl § WS o a2 1y Syl Gl 2 25 U 5 e oo
il 38 dls b et Jeily aslllas cnl OIS ol plmil iS00 )51 1) laiallis 08 4y pamio (slasls a5 wiiS sl | s b
(5 o5k S oo s 1) Sl g 48,0 4 gsie Glad ol a5 (o j5 oo 1) e S sl (S5 codeS U] g JDla
ol ol 5 145 025 o bl i b IS (5 sla e dng sl il 5 8,5 azan) ol 9 terst B s allne
Ysb 0,90 (g kel ansl> og YU s 4 ol idgh 50 bosls (6 glans as o zalS 1) Slejle slacdle 4 5Ls 5 aiS e
Sl o) onl )0 Slolegl lo G (pdy) Sl 95 00 Sl 092 55 Gl el (b Ul o5 5 doosls (55l

Al 05 GBS S8 5 Geizman 5 Yl 4y Jlo VO pFans 805 el S

&Ll ol

S5 35z sadlie sl disS g ¢yl axlllas plocl o

'
E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

‘53‘0)45 5 s P
o plml o 1) L aidss axlge o b aS cousie la e oépule a5 ol oled 5 o) of3T oliils 31 anad 5l abowgiyos

oS 5o S dilarans 25,5 (5,b ibsh
OB S g &8 yline

26588 Ll Sl i Basn g (oles dlie cpl 31 0

WS 5 5lg0

a5 plo! IRJAUILAM.REC.1403.091 551 5 b a3l sy oodbl o1 alSzils 551 aina 31 j92me
ool causlad
Al walet ol coly (o5 Jael Cole; s g ot odiug g 3l Canlgm )0 Dygo j0 ol Jiagh REAPRFYSIN

Sl ol
ool ails o ol roghs o

References

Adib Roshan, F., Peymanizad, H., Talebpour, M., & pourezzat, A. A. (2020). Improving the Image of Future for the
Elderly of 2050, Scenario Based. Journal of Iran Futures StudiesVL - 4(2), 229-261.
https://doi.org/10.30479/jfs.2020.11564.1115

Baquero Larriva, M. T., & Higueras Garcia, E. (2023). Differences in Perceptions of the Urban Acoustic Environment
in Older Adults: A Systematic Review. Population Ageing, 16, 781-813. https://doi.org/10.1007/s12062-021-09325-
7

Baquero Larriva, M. T., Mendes, A. S., & Forcada, N. J. (2022). The effect of climatic conditions on occupants' thermal
comfort in naturally ventilated nursing homes. Building and Environment, 214, 108930.
https://doi.org/10.1016/j.buildenv.2022.108930

Bueno, A. M., de Paula Xavier, A. A., & Broday, E. E. (2021). Evaluating the connection between thermal comfort and
productivity in buildings: A systematic literature review. Buildings, 11(6), 244,
https://doi.org/10.3390/buildings11060244

Cheraghi, M., Fattahi, K., & Omranipour, A. (2024). A survey of the impact of courtyards and vegetation in Individuals’
residences on residents' cognitive performance (case study: the residential context of the central part of Ilam city).
Haft Hesar J Environ Stud, 12(47), 35-50. http://hafthesar.iauh.ac.ir/article-1-2025-fa.html

Christense, K., Doblhammer, G., Rau, R., J, W. V., Joghataei, F., Mohageqi Kamal, H., Basakha, M., Goharinezhad, S.,
Sanee, N., & Rafiey, H. (2009). Ageing populations: the challenges ahead. The LancetVL - 374, 19(4), 1196-1208.
https://doi.org/10.1016/S0140-6736(09)61460-4 10.32598/sija.2024.3741.1

Collins, K. J., Exton-Smith, A. N., & Doré, C. J. (1981). Urban hypothermia: preferred temperature and thermal
perception in old age. bmj, 282(6259), 175-177. https://doi.org/10.1136/bm;.282.6259.175

Ebi, K. L., Capon, A., Berry, P., Broderick, C., Richard, P., & de Dear, R. (2021). Hot weather and heat extremes: health
risks. Heat and Health, 398(10301), 698-708. https://doi.org/10.1016/S0140-6736(21)01208-3

Fatahi, K., Beigi, M., Cheraghi, M., Fattahi, K., & Omranipour, A. (2024). Assessing the state of cognitive performance
of employees and determining the range of thermal comfort of different genders in Ilam hospitals A survey of the
impact of courtyards and vegetation in Individuals' residences on residents' cognitive performance (case study: the

E-ISSN: 3060-6195

\A


https://portal.issn.org/resource/ISSN/3060-6195
https://doi.org/10.30479/jfs.2020.11564.1115
https://doi.org/10.1007/s12062-021-09325-7
https://doi.org/10.1007/s12062-021-09325-7
https://doi.org/10.1016/j.buildenv.2022.108930
https://doi.org/10.3390/buildings11060244
http://hafthesar.iauh.ac.ir/article-1-2025-fa.html
https://doi.org/10.1016/S0140-6736(09)61460-4
https://doi.org/10.1136/bmj.282.6259.175
https://doi.org/10.1016/S0140-6736(21)01208-3

Lo 5loo 5liwe 9 £ 95 orlod aild £33 51 lio Glosalln J,lo i lol Candg oy

PUELISLUNG INSTITUTE

residential context of the central part of Ilam city). tkj, 16(3), 27-41. http://tkj.ssu.ac.ir/article-1-1324-
fa.htmlhttp://hafthesar.iauh.ac.ir/article-1-2025-fa.html

Fattahi, K., Nasrollahi, N., Ansarimanesh, M., Khodakarami, J., & Omranipour, A. (2021). Investigating the role of
geometry and type of urban open space on thermal comfort and environmental quality (case study of the historical
fabric of Kashan). Quarterly Journal of Urban Studies, 10(39), 69-82. https://doi.org/10.34785/J011.2021.138

Fattahi, M., & Sharbatdar, M. (2023). Machine-learning-based personal thermal comfort modeling for heat recovery
using environmental parameters. Sustainable Energy Technologies and Assessments, 57, 103294.
https://doi.org/10.1016/j.seta.2023.103294

Geng, Y., HongB, Du, M., Yuan, T., & Wang, Y. (2022). Combined effects of visual-acoustic-thermal comfort in campus
open spaces: A pilot study in China's cold region. Building and Environment, 209, 108658.
https://doi.org/10.1016/j.buildenv.2021.108658

Ghasemi, S., Keshavarz Mohammadi, N., Mohammadi Shahboulaghi, F., Ramezankhani, A., & Mehrabi, Y. (2019).
Physical Health Status and Frailty Index in Community Dwelling Older Adults in Tehran. Salmand: Iranian Journal
of Ageing, 13(5), 652-665. https://doi.org/10.32598/S1JA.13.Special-1ssue.652

Guan, H., Hu, S, Liu, G., & Zhang, L. (2020). The combined effects of temperature and noise on the comfort perceptions
of young people with a normal Body Mass Index. Sustainable Cities and Society, 54SP - 101993.
https://doi.org/10.1016/j.5¢s.2019.101993

Guo, Y., Gasparrini, A., B, G. A., Tawatsupa, B., Tobias, A., & Lavigne, E. (2017). Heat Wave and Mortality: A
Multicountry,  Multicommunity  Study.  Environmental  Health  Perspectives, 125(8), 087006.
https://doi.org/10.1289/EHP1026

Huang, J., Deng, F., Wu, S., LuH, Hao, y., & Guo, X. (2013). The impacts of short-term exposure to noise and traffic-
related air pollution on heart rate variability in young healthy adults. J Expo Sci Environ Epidemiol, 23, 559-564.
https://doi.org/10.1038/jes.2013.21

Ismaila, S. O., & Odusote, A. (2014). Noise exposure as a factor in the increase of blood pressure of workers in a sack
manufacturing industry. Beni-Suef University Journal of Basic and Applied Sciences, 3, 116-121.
https://doi.org/10.1016/j.bjbas.2014.05.004

Jiao, Y., Yu, Y., Yu, H., & Wang, F. (2023). The impact of thermal environment of transition spaces in elderly-care
buildings on thermal adaptation and thermal behavior of the elderly. Building and Environment, 228, 109871.
https://doi.org/10.1016/j.buildenv.2022.109871ER -

Jin, y., Jin, h., & Kang, j. (2020). Effects of sound types and sound levels on subjective environmental evaluations in
different seasons. Building and Environment, 183, 107215. https://doi.org/10.1016/j.buildenv.2020.107215

Joghataei, F. A. U. M. K. H., Basakha, M., Goharinezhad, S., Sanee, N., & Rafiey, H. (2025). Well-being in Elderly:
Scoping Review of Concept, Components and Indicators. Salmand: lranian Journal of Ageing, 19(4).
https://doi.org/10.32598/sija.2024.3741.1

Mancini, D. J., & Allen, S. (2018). Geriatric physiology. https://doi.org/10.1007/978-3-319-72228-3_4

Mohammadian, B., Mohammadi-Shahboulaghi, F., Hosseini, M., Arsalani, N., Fallahi-Khoshknab, M., & Pirjani, P.
(2024). Support Needs of Family Caregivers of Older Patients With Cancer in Iran:A Qualitative Study. Salmand:
Iranian Journal of Ageing, 19(3), 484-505. https://doi.org/10.32598/sija.2023.3655.1

Nagano, K., & Horikoshi, T. (2005). New comfort index during combined conditions of moderate low ambient
temperature and traffic noise. Energy and Buildings, 37(3), 287-294DO - 210.1016/j.enbuild.2004.1008.1001.

Qin, Z., Lu, B., Jing, W., Yin, Y., Zhang, L., & Wang, X. (2024). Creating comfortable outdoor environments:
Understanding the intricate relationship between sound, humidity, and thermal comfort. Urban Climate, 55,
101967DO0 - 101910.101016/j.uclim.102024.101967.

Rashedi, V., Gharib, M., Rezaei, M., & Yazdani, A. A. (2013). Social Support and Anxiety in the Elderly of Hamedan,
Iran. jrehab, 14(2), 110-115. http://rehabilitationj.uswr.ac.ir/article-1-1210-en.html

Schellen, L., Van Marken Lichtenbelt, W. D., Loomans, M., Toftum, J., & De Wit, M. H. (2010). Differences between
young adults and elderly in thermal comfort, productivity, and thermal physiology in response to a moderate
temperature drift and a steady-state condition. Indoor Air, 20, 273-283. https://doi.org/10.1111/j.1600-
0668.2010.00657.x

Soebarto, V., Zhang, H., & Schiavon, S. J. B. (2019). A thermal comfort environmental chamber study of older and
younger people. Building and Environment, 155, 1-14. https://doi.org/10.1016/j.buildenv.2019.03.032

Sudarsanam, N., & Kannamma, D. (2023). Investigation of summertime thermal comfort at the residences of elderly
people in the warm and humid climate of |India. Energy and Buildings, 291, 113151.
https://doi.org/10.1016/j.enbuild.2023.113151

Taghinezhad, Z., Eghlima, M., Arshi, M., & Pourhossein Hendabad, P. (2017). Effectiveness of Social Skills Training
on Social Adjustment of Elderly People. jrehab, 18(3), 230-241. https://doi.org/10.21859/jrehab-1803230

Wang, W, Li, Y., Li, L., Wang, R., & Wang, Y. (2023). Study on thermal comfort of elderly in community parks: An
exploration from the perspectives of different activities and ages. Building and Environment, 246, 111001.
https://doi.org/10.1016/j.buildenv.2023.111001

Al
E-ISSN: 3060-6195


https://portal.issn.org/resource/ISSN/3060-6195
http://tkj.ssu.ac.ir/article-1-1324-fa.htmlhttp:/hafthesar.iauh.ac.ir/article-1-2025-fa.html
http://tkj.ssu.ac.ir/article-1-1324-fa.htmlhttp:/hafthesar.iauh.ac.ir/article-1-2025-fa.html
https://doi.org/10.34785/J011.2021.138
https://doi.org/10.1016/j.seta.2023.103294
https://doi.org/10.1016/j.buildenv.2021.108658
https://doi.org/10.32598/SIJA.13.Special-Issue.652
https://doi.org/10.1016/j.scs.2019.101993
https://doi.org/10.1289/EHP1026
https://doi.org/10.1038/jes.2013.21
https://doi.org/10.1016/j.bjbas.2014.05.004
https://doi.org/10.1016/j.buildenv.2022.109871ER
https://doi.org/10.1016/j.buildenv.2020.107215
https://doi.org/10.32598/sija.2024.3741.1
https://doi.org/10.1007/978-3-319-72228-3_4
https://doi.org/10.32598/sija.2023.3655.1
http://rehabilitationj.uswr.ac.ir/article-1-1210-en.html
https://doi.org/10.1111/j.1600-0668.2010.00657.x
https://doi.org/10.1111/j.1600-0668.2010.00657.x
https://doi.org/10.1016/j.buildenv.2019.03.032
https://doi.org/10.1016/j.enbuild.2023.113151
https://doi.org/10.21859/jrehab-1803230
https://doi.org/10.1016/j.buildenv.2023.111001

VEY ool 0 lous 93 0590 « poe Jobo doliliad 9 >

Wang, Z., Yu, H., Jiao, Y., Chu, X., & Luo, M. (2019). Chinese older people's subjective and physiological responses to
moderate cold and warm temperature steps. Building and Environment, 149, 526-536.
https://doi.org/10.1016/j.buildenv.2018.12.058

Weyh, C., Kriger, K., Strasser, B., Mohammadian, B., Mohammadi-Shahboulaghi, F., Hosseini, M., Arsalani, N.,
Fallahi-Khoshknab, M., & Pirjani, P. (2020). Physical Activity and Diet Shape the Immune System during Aging
Support Needs of Family Caregivers of Older Patients With Cancer in Iran:A Qualitative Study. Nutrients, 12(3),
622-505. https://doi.org/10.3390/nu12030622 10.32598/sija.2023.3655.1

Wu, Y., Zhang, Z., Liu, H., Li, B., Chen, B., & Kosonen, R. (2023). Age differences in thermal comfort and physiological
responses in thermal environments with temperature ramp. Building and Environment, 228, 109887.
https://doi.org/10.1016/j.buildenv.2022.109887

Yang, J., Zhou, M., Ren, Z., Li, M., Wang, B., & Liu, D. L. (2021). Projecting heat-related excess mortality under climate
change scenarios in China. Nat Commun, 12, 1039. https://doi.org/10.1038/s41467-021-21305-1

Yao, F., Fang, H., Han, J., Zhang, Y., Zanjari, N., Kalantari Banadaki, S. Z., Sadeghi, R., & Delbari, A. (2022). Study
on the outdoor thermal comfort evaluation of the elderly in the Tibetan plateau Futures Study of the Challenges and
Drivers of Population Aging in Iran Using the Scenario Analysis Technique. Sustainable Cities and Society, 77(2),
103582-103275. https://doi.org/10.1016/j.5cs.2021.103582 10.32598/sija.2023.3692.1

Zanjari, N., Kalantari Banadaki, S. Z., Sadeghi, R., & Delbari, A. (2024). A Futures Study of the Challenges and Drivers
of Population Aging in Iran Using the Scenario Analysis TechniqueJO - A Futures Study of the Challenges and
Drivers of Population Aging in Iran Using the Scenario Analysis Technique. 19(2), 258-275.
https://doi.org/10.32598/sija.2023.3692.1

Zheng, G., Wei, C., You, X., & Li, K. (2023). Application of hierarchical cluster analysis in age segmentation for thermal
comfort differentiation of elderly people in summer. Building and Environment, 230, 109981.
https://doi.org/10.1016/j.buildenv.2023.109981

Zheng, W., Shao, T., Lin, Y., Wang, Y., Dong, C., & Liu, J. (2022). A field study on seasonal adaptive thermal comfort
of the elderly in nursing homes in Xian, China. Building and Environment, 208, 108623.
https://doi.org/10.1016/j.buildenv.2021.108623

Zhou, S., Li, B., Du, C., Liu, H., Wu, Y., & Hodder, S. (2023). Renewable and Sustainable Energy Reviews, 183, 113504.
https://doi.org/10.1016/j.rser.2023.113504

E-ISSN: 3060-6195

Yy


https://portal.issn.org/resource/ISSN/3060-6195
https://doi.org/10.1016/j.buildenv.2018.12.058
https://doi.org/10.3390/nu12030622
https://doi.org/10.1016/j.buildenv.2022.109887
https://doi.org/10.1038/s41467-021-21305-1
https://doi.org/10.1016/j.scs.2021.103582
https://doi.org/10.32598/sija.2023.3692.1
https://doi.org/10.1016/j.buildenv.2023.109981
https://doi.org/10.1016/j.buildenv.2021.108623
https://doi.org/10.1016/j.rser.2023.113504

