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Extended abstract

Introduction: Thermal comfort and mental fatigue are critical factors influencing the performance and
well-being of healthcare workers in clinical environments. This study examines the interplay between
thermal comfort, mental fatigue, and thermal adaptation among medical staff working in therapeutic
spaces. Specifically, it investigates how mental fatigue affects thermal adaptation and how carbon
dioxide (CO,) concentrations influence perceived thermal comfort. Understanding these relationships is
essential for designing healthcare environments that support both staff efficiency and patient safety.
Methodology: The research employed a controlled experimental design conducted in a specialized
clinic laboratory in Ilam, Iran. A sample of 20 medical personnel working in an underground laboratory
was randomly divided into two groups. Participants were exposed to two distinct CO, concentration
conditions: 1100 ppm with mechanical ventilation and 1800 ppm without mechanical ventilation.
During the experiment, physiological parameters (heart rate) were recorded alongside subjective
assessments of thermal comfort (using the ASHRAE standard questionnaire) and fatigue levels (using
the Multidimensional Fatigue Inventory, MFI). Data analysis involved logistic regression modeling to
predict thermal adaptation and two-way ANOVA to assess the effects of CO, levels and gender on
thermal comfort.

Results: The findings revealed that mental fatigue significantly predicts thermal adaptation among
healthcare workers (Wald statistic = 5.80, p < 0.01). Specifically, an increase in mental fatigue was
associated with a higher likelihood of thermal adaptation, with an impact coefficient of 0.579. Reducing
mental fatigue could decrease the probability of thermal adaptation by 75.8%. In contrast, CO, levels,
cognitive performance, and heart rate did not show a significant influence on thermal adaptation (p >
0.05). Regarding thermal comfort, CO, concentration had a significant effect (F(1,16) = 9.800, p =
0.001), where higher CO, levels (1800 ppm without ventilation) were associated with reduced thermal
comfort. Gender and the interaction between gender and CO, levels did not significantly affect thermal
comfort.

Conclusion: This study highlights the critical role of mental fatigue in shaping thermal adaptation
among healthcare workers, emphasizing the need for interventions aimed at reducing mental fatigue to
improve workplace well-being and efficiency. Additionally, controlling indoor CO, concentrations is
vital for maintaining thermal comfort in healthcare settings. These insights underscore the importance of
integrating psychosocial and environmental factors into the design and management of healthcare
facilities. Future policies and organizational strategies should prioritize mental health support and indoor
air quality control to foster a safer, more comfortable, and productive working environment for medical
staff.

Keywords: Thermal comfort, thermal adaptation, mental fatigue, healthcare workers.
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