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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.
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