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AL U H Effects Of Environmental Noise Exposure Around Tan Son Nhat

Airport On Community Health
(F o=y MNEEEIZR T 2 REER SSRGS R ORI
VX2 )

2
<t
B
mt
b
il

THE BRRFEERR AR =R
RARR - 38% FEHT RS
FEARR 7 2% HEE AR
KRBASLRF#4% NGUYEN THU LAN

i LNE DEF

Environmental noise, particularly aircraft noise, is one of the most persistent environmental issues in rapidly
growing cities and is recognized as a serious threat to human health, sleep, and overall well-being. Although
many studies have been conducted in developed countries, evidence from Southeast Asia, especially Vietnam,
remains limited despite the rapid increase in air traffic and population density near major airports. This
doctoral study investigates the effects of environmental noise exposure on both community responses and
health outcomes around Tan Son Nhat International Airport (TSN Airport) in Ho Chi Minh City. The research
combines environmental noise measurements, socio-acoustic surveys, and physiological monitoring to
clarify how acoustic and non-acoustic factors together influence annoyance, sleep disturbance, and short-
term physiological responses.

The first part of the study focuses on community reactions to environmental noise based on four large-scale
socio-acoustic surveys conducted from 2019 to 2023 at twelve residential sites surrounding the airport. Noise
exposure levels, expressed as Lden, Lnight, and Laeq, were measured in the field and validated by estimations
using the Integrated Noise Model (INM). Questionnaire surveys based on ISO 15666 and ICBEN guidelines
collected data on annoyance, sleep problems, noise sensitivity, housing, and personal background. Multiple
logistic regression and structural equation modeling (SEM) were applied to examine both direct and indirect
relationships between noise exposure and health responses.

The results showed clear temporal variations in annoyance (%HA) and insomnia (%ISM). Although noise
levels decreased significantly during the COVID-19 pandemic due to fewer flights, annoyance among
residents increased. This paradox suggests that reduced noise exposure does not always lead to lower
annoyance, such as psychological and situational factors—such as stress, changes in daily life, and increased



time spent at home—can intensify noise perception. In contrast, sleep disturbance did not increase during
the pandemic but became more noticeable in 2023 after flight activity returned to normal, suggesting that
physiological effects of environmental noise may appear gradually as daily routines and tolerance levels
change. The SEM results confirmed that noise sensitivity, housing conditions, and psychological stress acted
as mediating factors between exposure and both annoyance and insomnia, highlighting that human reactions
to noise are influenced not only by sound levels but also by living conditions and personal context.

The second part of the study examines noise exposure and physiological responses at Military Hospital 175;
amajor healthcare facility located under TSN’s flight paths. Continuous indoor and outdoor noise monitoring
was carried out in patient rooms, staff rooms, and rooftop wards, accompanied by electrocardiogram (ECG)
recordings from patients and medical staff using wearable sensors (Bittium Faros). Heart rate variability
(HRV) indices, including SDNN, RMSSD, and LF/HF ratio, were analyzed to evaluate changes in autonomic
nervous system activity. Statistical analyses showed weak but consistent negative correlations between
increased noise levels (Laeq, Lamax) and HRV parameters, suggesting slight autonomic imbalance during
prolonged exposure. Subjective reports also indicated that staff working in high-noise areas experienced
greater fatigue and poorer sleep quality, supporting the physiological findings. These results show that
hospital environments, where quietness is essential, are particularly vulnerable to noise-induced stress, yet
such settings have rarely been studied in previous environmental noise research.

By integrating both community and hospital data, this study provides a comprehensive view of
environmental noise impacts in a dense urban area. Although acoustic indicators remain important, the
findings demonstrate that non-acoustic factors such as noise sensitivity, perceived control, and housing
conditions play equally important roles in shaping annoyance and sleep responses. These results are
consistent with international studies, including those by Guski et al. (2017) and Basner and McGuire (2018),
which emphasize that exposure—response relationships must be interpreted within a broader psychological
and environmental framework. The use of SEM in this study helped to clarify the interactions among acoustic
exposure, personal factors, and building characteristics in determining health outcomes.

Overall, this thesis provides new and integrated evidence from Vietnam by combining noise mapping, socio-
acoustic survey data, and physiological measurements around an active airport. It contributes to global
understanding of environmental noise effects in developing regions and advances methodological
approaches by linking community-based and hospital-based research. The findings highlight the need for
evidence-based noise management that considers both sound exposure and social vulnerability. This study
also emphasizes the importance of noise-conscious urban planning, improved hospital acoustic design, and
health-focused policies to protect residents and healthcare workers from long-term noise exposure.
Collectively, the results show that environmental noise around Tan Son Nhat Airport affects both community
well-being and hospital environments through complex interactions between acoustic, psychological, and
environmental factors, forming a strong scientific basis for sustainable urban noise control and public health
protection in Vietnam and similar metropolitan regions.
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