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CHAPTER 1: INTRODUCTION

1.1  Background of the Study

Environmental noise has become one of the most pervasive pollutants in modern cities. Unlike air
or water pollution, it is invisible yet continuously present, affecting millions of people in their
daily lives. According to the World Health Organization (WHO, 2018), environmental noise is
now recognized as the second most serious environmental threat to human health after air
pollution [1]. Long-term exposure to transportation noise—particularly from aircraft, road traffic,
and railways—has been associated with annoyance, sleep disturbance, hypertension,
cardiovascular and metabolic disorders, and reduced mental well-being [12—14]. Among these
sources, aircraft noise is particularly intrusive because of its intermittency and strong low-
frequency components, which can easily penetrate buildings and disturb rest even at moderate
levels. Consequently, aircraft noise can induce both psychological stress and physiological
dysregulation, contributing to long-term health risks.

In Vietnam, rapid urbanization has intensified this issue. Tan Son Nhat International Airport
(TSN)—the country’s largest and busiest airport—is located only about 6 km north of central Ho
Chi Minh City, surrounded by densely populated residential districts, schools, and hospitals.
Frequent take-offs and landings expose nearby communities to aircraft noise that often exceeds
recommended health-based limits. However, scientific evidence on its physiological and
psychological effects in developing-country urban contexts remains extremely limited. Figure 1
shows the location of Tan Son Nhat International Airport and its surrounding urban context,
highlighting the dense concentration of residential and healthcare facilities beneath the flight paths.

" T e a @
g -: e » d . L = 5 A

W L L il S mi‘l'} = . L2 3 L g
Figure 1. Tan Son Nhat Internation Airport (Prepared by the author.)
1.1.1 Noise Exposure—Response Relationships and Policy Frameworks

Over the past two decades, large-scale epidemiological research has clarified how humans respond
to environmental noise through exposure—response (E—R) relationships.

The HYENA Project (Hypertension and Exposure to Noise near Airports) identified a strong
association between long-term aircraft-noise exposure and elevated blood pressure among
residents near European airports [4]. Similarly, the DEBATS Study in France confirmed
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significant relationships between aircraft noise (Lden, Lnight) and both annoyance and impaired sleep
quality [5, 6]. Building on these data, Miedema & Oudshoorn (2001) and Janssen & Vos (2009)
developed meta-analytical E-R functions that later informed the EU Environmental Noise
Directive (2002/49/EC) and the WHO Environmental Noise Guidelines (2018) [1,2,7,8]. These
frameworks quantify the proportion of highly annoyed (%HA) and highly sleep-disturbed
(%HSD) populations as a function of sound level, providing a foundation for health-based policy
limits. According to the WHO, environmental noise should not exceed 45 dB den to minimize
annoyance and 40 dB Luignt to protect sleep [1].

air traffic
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Figure 2. Exposure—response relationship between aircraft-noise level (Lden) and %6Highly
Annoyed (%6HA). Blue lines = HYENA and 19962006 data, red curve = EU reference function,
gray bands = 95 % confidence intervals. (Source: HYENA Study [4]; EU Guideline Data,
adapted from WHO 2018[1].)

As illustrated in Figure 2, the proportion of highly annoyed individuals increases sharply above
50 dB Laen, rising from approximately 10% at 50 dB to 40% at 60 dB. This pattern indicates that
even moderate noise exposure can provoke strong emotional and physiological reactions,
underscoring the need for health-based rather than purely technical noise standards.

In Japan, decades of research around Narita, Haneda, and Itami Airports have yielded detailed
community E-R curves that support zoning, compensation, and urban planning policies [9-11].

Furthermore, natural-experiment studies at Haneda Airport showed that changes in flight paths
immediately affected community annoyance levels [11]. By contrast, many developing countries,
including Vietnam, continue to rely on engineering-based regulations. Vietnam’s national
standard QCVN 26:2010/BTNMT specifies permissible levels of 70/55 dB(A) (day/night) for
residential areas and 55/45 dB(A) for hospitals and schools [3]. However, actual measurements
around TSN consistently exceed these limits, especially during nighttime operations, suggesting
the urgent need for evidence-based policy revision.
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1.1.2 Health Outcomes Associated with Environmental Noise Exposure

A growing body of international evidence confirms that transportation noise contributes to both
auditory and non-auditory health effects. Epidemiological studies have linked long-term exposure
to environmental noise with increased risks of hypertension, ischemic heart disease, stroke, and
metabolic disorders [12-14]. Sleep disturbance and annoyance are now widely recognized as key
intermediate pathways linking noise exposure to cardiovascular morbidity [1,12]. From a
physiological perspective, environmental noise activates the hypothalamic—pituitary—adrenal
(HPA) axis and the sympathetic nervous system, resulting in elevated blood pressure, increased
heart rate, and cortisol secretion. Recent studies using heart-rate variability (HRV) analysis have
further demonstrated significant reductions in parasympathetic activity, as reflected by indices
such as RMSSD and SDNN, among individuals exposed to high noise levels [14,15,21,22].
However, noise-related health responses are not determined by acoustic exposure alone.
Contextual and non-acoustic factors, including housing quality, cultural attitudes, lifestyle, and
climate, have been shown to modify individual perception and physiological sensitivity to noise.
In rapidly urbanizing cities in developing countries, communities are often exposed to multiple
environmental stressors simultaneously, such as traffic noise, heat, and air pollution, which may
amplify vulnerability to noise-related health effects. Consequently, verifying exposure-response
relationships under Vietnamese socio-environmental conditions is essential for establishing
locally relevant, health-based noise guidelines. Although numerous studies have confirmed
associations between environmental noise and adverse health outcomes, many have relied on
conventional statistical approaches that examine isolated relationships. Such approaches provide
limited insight into the complex pathways through which acoustic exposure and non-acoustic
factors jointly influence community responses, underscoring the need for integrative analytical
frameworks.

1.1.3 Environmental Noise in Hospital Settings and Occupational Health Implications for
Health-Care Personel

Hospitals are among the most noise-sensitive environments, where acoustic comfort is essential
for patient recovery, effective communication, and staff concentration. Nevertheless, numerous
studies have reported that noise levels in hospital wards routinely exceed the World Health
Organization (WHO) recommendations of 35 dB(A) during the day and 30 dB(A) at night
[1,16,17]. Typical measurements in intensive care units and emergency departments range
between 50 and 70 dB(A), levels known to disrupt sleep, delay recovery, and increase
psychological and physiological stress among both patients and healthcare personnel. In recent
years, research attention has increasingly shifted toward the occupational health impacts of
hospital noise on medical staff. For example, Kim et al. (2024) reported that emergency-
department employees exposed to ambient noise levels above 65 dB(A) experienced significantly
higher burnout and turnover intention [ 18]. Similarly, Wang et al. (2024) found that approximately
one quarter of Central Sterile Supply Department workers suffered from sleep difficulties and
anxiety associated with chronic noise exposure [19]. Chung et al. (2023) further demonstrated that
intensive care unit nurses and physicians exposed to continuous alarm and ventilation noise
exhibited elevated fatigue and reduced cognitive performance [20]. Collectively, these findings
indicate that hospital environments are not acoustically isolated from their surrounding urban
context. Hospitals located near airports or major road corridors are subject to a dual exposure
burden, comprising external transportation noise and internal noise generated by medical
equipment and human activity. Such combined exposure may impair concentration, elevate stress
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hormone levels, and interfere with physiological recovery processes. Despite these concerns, most
aircraft-noise studies conducted around airports have focused primarily on outdoor exposure in
residential settings. Indoor noise exposure is often inferred indirectly from outdoor measurements,
even though indoor acoustic conditions are strongly influenced by building characteristics,
ventilation systems, facade insulation, and internal noise sources. As a result, empirical
investigations that explicitly assess indoor noise conditions and associated health responses in
hospital environments affected by aircraft operations remain limited. Integrated studies combining
environmental noise measurements, subjective perception, and physiological indicators are
particularly scarce, especially in developing countries where hospitals are frequently embedded
in dense, mixed-use urban areas.

1.2  Study Area and Context Framework
The research focuses on two noise-affected environments around Tan Son Nhat Airport:

e Residential survey areas (12 sites) — twelve selected sites located at varying distances and
orientations from the airport runways, representing different exposure levels to aircraft and
road-traffic noise.

e Military Hospital 175 — a large multi-department hospital approximately 1.2 km northeast
of the main runway, comprising the Gastroenterology Department (A3), Orthopedic and
Physiotherapy Department (C6), and Inpatient Ward (A2). Both patient rooms and staff
resting areas face direct or reflected noise from flight operations and nearby traffic
corridors. The hospital’s unique location provides an opportunity to examine external noise
infiltration within healthcare facilities and its consequences for sleep and recovery.

1.3  Research Gaps and Scientific Significance

Despite substantial international progress in understanding the health impacts of transportation
noise, several critical knowledge gaps remain, particularly in developing countries such as
Vietnam. Most existing studies have been conducted in Europe and Japan, where urban
infrastructure, building quality, and environmental management differ greatly from those in
tropical, high-density urban areas. Consequently, the exposure—response relationships and health
thresholds derived from these contexts may not accurately represent populations in rapidly
urbanizing Asian cities.

First, Vietnam lacks comprehensive evidence linking environmental-noise exposure to
physiological and psychological health outcomes. Previous domestic research has focused mainly
on physical noise mapping and acoustic measurements, with little integration of subjective
perception (e.g., annoyance, sleep quality) or physiological indicators such as heart-rate variability
(HRV). Without such multidisciplinary evidence, national noise policies remain largely
engineering-based, relying on outdated or non-health-oriented standards (QCVN
26:2010/BTNMT).

Second, health-care facilities, although categorized as special noise-sensitive areas, have received
minimal attention in environmental-noise studies. Hospitals near airports or major roads are
exposed to both external transportation noise and internal hospital equipment noise, creating a
dual exposure condition that may affect both patients’ recovery and staff’s well-being. However,
integrated assessments combining environmental monitoring, perception surveys, and
physiological data in hospital settings are still scarce, particularly in developing-country contexts
[16,18-20].
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Finally, non-acoustic factors such as housing characteristics, stress, and individual sensitivity have
been shown internationally to mediate the effects of noise on health [12,13], yet they have not
been systematically examined in Vietnam. Understanding how these factors interact with
objective exposure is essential for developing context-specific, evidence-based noise management
strategies.

This thesis addresses these gaps through two complementary contributions. From a
methodological perspective, the community-based analysis applies structural equation modeling
(SEM) to simultaneously examine the direct and indirect relationships among aircraft-noise
exposure, non-acoustic factors, and community responses, thereby advancing conventional
exposure—response analysis. From a contextual and empirical perspective, the hospital-based
investigation extends aircraft-noise research from outdoor residential environments to indoor
hospital settings by integrating indoor and outdoor noise monitoring with subjective sleep
assessments and objective physiological indicators derived from wearable ECG-based
measurements.

By combining these approaches, the study provides understanding of aircraft-noise impacts across
different environments and exposure pathways, supporting the development of health-based noise
guidelines and sustainable urban and hospital planning strategies in Vietnam.This research
therefore addresses these gaps by adopting a multidisciplinary approach that integrates acoustic,
social, and physiological perspectives. By examining both residential communities and hospital
environments around Tan Son Nhat Airport, the study aims to generate locally relevant evidence
that can inform future health-based noise guidelines and contribute to sustainable urban and
hospital planning in Vietnam.

1.4  Research Objectives and Hypotheses

The overall purpose of this study is to evaluate the effects of environmental noise exposure on
sleep and health in both community and hospital settings near Tan Son Nhat Airport, while
advancing current assessment approaches through both methodological and contextual extensions.
Specific objectives are:

e To assess and estimate environmental-noise exposure across residential and hospital sites
using standardized acoustic indices (Laeq, Lden, Lnight) and temporal analysis.

e To investigate subjective responses, including perceived annoyance, sleep disturbance, and
self-rated health—through structured questionnaire surveys.

e To apply a structural equation modeling (SEM) framework in the community-based
analysis to clarify the direct and indirect relationships between noise exposure, non-
acoustic factors, and subjective health responses.

e To examine physiological responses to noise by monitoring sleep stages (wake, light, deep,
REM) and heart-rate-variability (HRV) parameters obtained from wearable
electrocardiogram (ECG) devices, reflecting autonomic-nervous-system (ANS) activity.

e To integrate acoustic, social, and physiological datasets to identify the mechanisms through
which environmental noise affects human health and to provide evidence for effective noise
management and hospital design strategies in Vietnam.

1.5 Organization of the Dissertation
This thesis consists of six chapters:
e Chapter 2 — Methodology:
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This chapter presents the overall research framework, study sites, and data collection methods.
It describes the procedures for environmental-noise measurement and estimation,
questionnaire surveys, and physiological monitoring using wearable ECG devices. The
analytical techniques used to process and integrate acoustic, subjective, and physiological
datasets are also detailed.

e Chapter 3 — Noise Exposure and Community Responses around Tan Son Nhat Airport:

This chapter examines aircraft-noise exposure and community responses in residential areas
surrounding Tan Son Nhat Airport based on data from 12 survey sites. In addition to analyzing
spatial and temporal patterns of noise exposure and conventional exposure—response
relationships, this chapter applies structural equation modeling (SEM) to investigate the
complex interactions among aircraft noise, non-acoustic factors, annoyance, sleep disturbance,
and self-rated health. This chapter represents the methodological contribution of the thesis.

e Chapter 4 — Noise Monitoring and Health Assessment at Hospital Near Tan Son Nhat Airport:

This chapter focuses on a hospital-based investigation and constitutes the core contextual and
empirical contribution of the thesis. It integrates indoor and outdoor noise monitoring with
questionnaire surveys and ECG-based physiological measurements to evaluate the effects of
environmental and hospital noise on patients and healthcare personnel. Relationships between
noise exposure, sleep quality, and heart-rate-variability (HRV) indices are examined to assess
autonomic responses and nocturnal recovery under real-world indoor conditions.

e Chapter 5 — Conclusion

This chapter summarizes and integrates the main findings from the community-based analysis
(Chapter 3) and the hospital-based investigation (Chapter 4). It highlights the complementary
methodological and empirical contributions of the thesis and discusses their implications for
health-based noise management and planning.

e Chapter 6 — Further Study

This chapter outlines future research directions focusing on the relationship between urban
greenness and community well-being. Using remote-sensing indicators such as the
Normalized Difference Vegetation Index (NDVI), future work will explore how green
factors—including vegetation coverage, tree density, and landscape quality—may help
mitigate the perceived and physiological impacts of environmental noise. This approach aims
to promote healthier and more sustainable urban environments through an integrated
assessment of noise, greenery, and community health.

1.6  Scope, Assumptions and Limitations

This thesis focuses on assessing the impacts of environmental noise exposure on sleep and health
in communities and a hospital environment located near Tan Son Nht International Airport. The
scope of the study is defined by the geographical context, the selected study sites, and the applied
methodological framework.

First, the community-based analysis is limited to residential areas surrounding Tan Son Nhat
Airport and is based on cross-sectional survey data. While structural equation modeling (SEM) is
employed to examine complex relationships and indirect pathways among noise exposure, non-
acoustic factors, and health-related responses, causal inferences cannot be fully established.
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Nevertheless, the SEM framework provides valuable insights into potential mechanisms
underlying noise-related health effects in real-world urban settings.

Second, the hospital-based investigation focuses on a single large hospital located near the airport.
Although this limits the generalizability of the findings to other healthcare facilities, the selected
hospital represents a typical noise-sensitive environment exposed to both external aircraft noise
and internal hospital noise sources. The detailed indoor and outdoor noise monitoring, combined
with physiological measurements, offers in-depth evidence of actual noise exposure pathways and
health responses within hospital settings.

Third, physiological data, including sleep-stage information and heart-rate-variability indicators,
were collected using wearable ECG-based devices. While wearable technologies enable
continuous and non-invasive monitoring under real-life conditions, they may not capture all
aspects of clinical sleep disorders or long-term health outcomes. However, these measurements
are suitable for evaluating short-term physiological responses and autonomic nervous system
activity related to noise exposure.

Despite these limitations, the defined scope allows for a focused and integrated assessment of
aircraft-noise impacts across residential and hospital environments. The findings provide locally
relevant evidence that contributes to methodological advancement and empirical understanding
of noise-related health effects in developing urban contexts.

1.7  Definitions of Key Terms

Abbreviation / Full Term Description

Term

TSN Tan Son Nhat The main international airport serving Ho Chi
International Airport ~ Minh City, Vietnam.

Sound Pressure — A logarithmic measure of the effective pressure of

Level (SPL) a sound relative to a reference value, expressed in

decibels (dB). The reference sound pressure in air
1s 20 pPa (2 x 10° Pa), corresponding to the
approximate threshold of human hearing at 1,000

Hz.
dB (Decibel) — A logarithmic scale used to express sound
Scale pressure level. A twofold increase in sound

energy raises the level by 3 dB, while a tenfold
increase raises it by 10 dB, perceived as roughly
twice as loud.

A-weighting — A frequency weighting applied to sound

(dB(A)) measurements to approximate the human ear’s
sensitivity to different frequencies. Most
environmental noise measurements are expressed
in dB(A).
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LAmax Maximum A- The highest instantaneous A-weighted sound
weighted Sound level recorded within a given measurement
Pressure Level period. Often used to describe peak noise events

such as aircraft flyovers.

L Amin Minimum A-weighted The lowest instantaneous A-weighted sound level
Sound Pressure Level recorded during a given period, reflecting

background quietness.

Laeq Equivalent The energy-averaged sound level over a specified
Continuous A- time period, representing the total acoustic energy
weighted Sound Level as if it were a steady sound.

Leg Equivalent Similar to Laeq but measured without frequency
Continuous Sound weighting. When the A-filter is applied, it
Level becomes Laeg.

Lden Day—Evening—Night =~ A 24-hour average A-weighted sound level
Level incorporating time penalties: +5 dB for evening

and +10 dB for night-time noise to reflect
increased sensitivity during those periods.
Commonly used for long-term environmental
noise assessment.

Ldn Day—Night Level Similar to Lden but applies only the +10 dB night-
time penalty, excluding the evening adjustment.

Lnignt Night-time Noise The average A-weighted sound level during night
Level hours (typically 21:00-06:00), wused for

evaluating sleep disturbance.

WHO World Health UN agency responsible for global public-health
Organization guidelines, including the 2018 Environmental

Noise Guidelines.

QCVN Vietnamese National =~ Defines maximum permissible noise levels for
26:2010/BTNMT  Technical Regulation different land-use categories (residential,
on Noise industrial, and special areas).

HRV Heart Rate Variability Variation in the time intervals between
consecutive heartbeats; an indicator of autonomic
nervous system (ANS) balance and stress
regulation.

ECG Electrocardiogram A recording of the heart’s electrical activity used

for HRV analysis.
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ANS Autonomic Nervous Controls involuntary physiological functions,
System including heart rate and sleep regulation.
CAAV Civil Aviation The national agency supervising aviation
Authority of Vietnam  operations, air-traffic management, and airport
safety in Vietnam.
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CHAPTER 2: GENERAL METHODOLOGY

2.1 Noise Measurement

To eliminate background noise and focus on aircraft noise, select data that corresponds to aircraft
noise by comparing the peak of each event with take-off or landing time according to flight log
data provided by the Civil Aviation Authority of Vietnam. The number of flight events was also
counted based on this flight log data.

Some noise metrics such as Laeq, Lan, Lden Were calculated to analyze noise exposure level.

1 Lag
Lpeq = 1072 1010

Where L4k is the measured dB level of a single noise event over a period of one second.

e Daytime Average Noise Level (Laeq,d1 or Ldi)

1 LAE

57600

Ly, =10

LAE 18 Laeg's during the period from 6:00 to 22:00

e Daytime Average Noise Level (Laeq,d2 or La2)

L,, =10 L Z 10%'5
42 ™ ¥ 43200

LAE 1S Laeqg's during the period from 6:00 to 18:00

e Evening Average Noise Level (Laeg,e O Le)

1 Lag

10
14400 10

L, =10

LAE 18 Laeqg's during the period from 18:00 to 22:00

e Nighttime Average Noise Level (Laegn OF Ln)

1 Lag

10
28800 10

L, =10

LAE 1S Laeqg's during the period from 22:00 to 6:00

e 24-hour Average Noise Level (Laeg24n Or Loan) is defined in terms of average noise level
during 24-hour period of a day.
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LaE

1010

Laan = 1052750

LAE 1S Laeqg's during the period from 0:00 to 23:59
e Day-night Average Noise Level (Lan) is applied a 10dB penalty to nighttime noise level.

Ly, = 10

Lp+10
57600 x 1018 + 28800 x 10490 )
86400( +

e Day-Evening-Night Average Noise Level (Lden) 1s applied a 5dB penalty to the evening
noise level and a 10dB penalty to nighttime noise level.

1 Le+5 Lp+1
Ljen = 10 86400 (43200 X 10 10 + 14400 x 10 10 + 28800 x 10 10 )

2.2 Noise Estimation

In this study, the noise contour map calculation was performed for Tan Son Nhat International
Airport (TSN Airport) using the Integrated Noise Model (INM) [1], a standardized tool developed
by the U.S. Federal Aviation Administration (FAA) to evaluate long-term average aircraft noise
exposure. The INM is based on the SAE AIR 1845 algorithm [2], which uses Noise—Power—
Distance (NPD) data to estimate received noise levels based on aircraft type, thrust setting,
operating mode, and source-receiver geometry. The model can output both noise contours and
point-based noise levels. Information on airport operations, runway use, flight track geometry,
and the number of aircraft movements per track was required as model inputs. However, such
detailed operational data were not fully available for TSN Airport due to technical and security
restrictions. Therefore, field measurements were conducted to supplement the necessary
information, and additional flight data were retrieved from FlightRadar24 [4] to validate the
operational patterns and aircraft types observed during the measurement period.

Flight-track data for civil aircraft were obtained using an Automatic Dependent Surveillance—
Broadcast (ADS-B) receiver installed near the airport area. While ADS-B effectively captured
flight paths and altitudes of civil aircraft, it could not detect military operations, as most military
aircraft lack ADS-B transmitters. The Noise—Power—Distance (NPD) data, representing the
relationship between the noise level and the slant distance from the aircraft to the receiver, were
mainly taken from the INM database [1]. However, several aircraft types operating at TSN were
not represented in the default dataset. For such cases, site-specific data obtained from field
measurements and the verified aircraft list from FlightRadar24 [4] were used to refine aircraft
categorization and operational inputs to the model.

Based on flight records and ADS-B data, daily aircraft operations were classified into day (06:00—
18:00), evening (18:00-22:00), and night (22:00-06:00) periods according to ICAO definitions
[2]. Each aircraft type was assigned to its corresponding runway and operation period, and the
processed data were entered into INM to generate daily noise contour maps. From these outputs,
day—evening—night average noise levels (Lden) and night-time noise levels (Lnight) Were obtained.

The resulting contours provided a quantitative basis for evaluating community and hospital
exposure to aircraft noise around TSN Airport and for validating measurement-based results
presented in later chapters.
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2.3 Statistical Analysis
2.3.1 Multiple Regression Analysis

Statistical analyses were performed using the JMP statistical software package [5]. The multiple
logistic regression model was applied to examine associations between aircraft noise exposure,
community responses, and health outcomes of respondents living around TSN Airport.

JMP is a suite of computer programs for statistical analysis developed by the JMP Division of
SAS Institute. It was first launched in 1989 for the Macintosh system and later rewritten for
Windows. JMP is widely used in research, quality control, design of experiments, and data
visualization across science, engineering, and social sciences [6,7].

Logistic regression is a statistical model that, in its basic form, uses a logistic function to model a
binary dependent variable, although many more complex extensions exist. In regression analysis,
logistic regression (or logit regression) estimates the parameters of a logistic model (a form of
binary regression). Mathematically, a binary logistic model has a dependent variable with two
possible values, such as pass/fail, which is represented by an indicator variable, where the two
values are labeled "0" and "1". In the logistic model, the log-odds (the logarithm of the odds) for
the value labeled "1" is a linear combination of one or more independent variables ("predictors");
the independent variables can each be a binary variable (two classes, coded by an indicator
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variable) or a continuous variable (any real value). The corresponding probability of the value
labeled "1" can vary between 0 (certainly the value "0") and 1 (certainly the value "1"), hence the
labeling; the function that converts log-odds to probability is the logistic function, hence the name.
The unit of measurement for the log-odds scale is called a logit from the logistic unit, hence the
alternative names. Analogous models with a different sigmoid function instead of the logistic
function can also be used, such as the profit model; the defining characteristic of the logistic model
is that increasing one of the independent variables multiplicatively scales the odds of the given
outcome at a constant rate, with each independent variable having its own parameter; for a binary
dependent variable, this generalizes the odds ratio. The description of logistic regression models
and odds ratio interpretation follows standard formulations commonly used in epidemiological
and biostatistical studies [8,22].

The odds ratio (OR) is the odds of disease among exposed individuals divided by the odds
of disease among unexposed individuals. In other words, OR measures the association between
exposure (i.e., vibration, noise) and outcomes (i.e., high annoyance) [8].

The ratio of the odds of an event occurring in one group to the odds of it occurring in
another group is counted by the equation below.

OR= (a.d)/(b.c)

Where a is number of people that had a disease outcome

b is number of people that didn't have a disease outcome

¢ is number of people unexposed to the risk

d is number of people that had disease outcome (among those unexposed to the risk)
If OR=1, there is no association between exposure and outcome

OR>1, there is a positive relationship between exposure and outcome.

OR<I, there is a negative relationship between exposure and outcome.
2.3.2 Structural Equation Modeling

The Structural Equation Model (SEM) technique is a multivariate statistical method that integrates
multiple regression and factor analysis to examine relationships among both observed and latent
variables [9]. In SEM, Confirmatory Factor Analysis (CFA) is used to evaluate how well the
measured variables represent the underlying unobserved constructs, thereby testing the theoretical
model fit to the observed data. Each latent variable is assumed to be associated with a specific set
of measured indicators.

In this study, SEM was applied to investigate the effects of aircraft noise reduction and non-
acoustic factors on community responses. The correlations between acoustic and non-acoustic
variables were modeled to identify both direct and indirect pathways influencing annoyance and
sleep disturbance. Annoyance was conceptualized as a multidimensional construct combining
emotional, attitudinal, cognitive, and behavioral responses to environmental noise [10].

Furthermore, night-time environmental noise has been shown to affect sleep, including both
immediate physiological effects and self-reported sleep quality [11]. The objective was to
establish a unified model to compare community responses to aircraft noise before and after noise
exposure changes, and to clarify the perceived benefits of noise reduction among residents of Ho
Chi Minh City.
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The SEM analyses were conducted using IBM SPSS AMOS Version 26 software (IBM Corp.,
New York, USA) [12]. AMOS (Analysis of Moment Structures) is specifically designed to
perform SEM by providing graphical modeling tools and parameter estimation procedures that
handle complex relationships more effectively than conventional regression analysis. Unlike
standard SPSS procedures, AMOS can estimate intermediate (mediating) and multiple dependent
variables simultaneously, making it well suited for modeling the interdependencies among
acoustic and psychological factors.

Model performance was assessed using the Goodness-of-Fit indices, which determine whether the
proposed model adequately represents the observed data. Four commonly reported indices were
used:

e Chi-square (*) — tests the difference between observed and estimated covariance matrices.

e Goodness-of-Fit Index (GFI) reflects the proportion of variance accounted for by the
estimated population covariance; values > 0.90 indicate a good fit [13];

e Comparative Fit Index (CFI) compares the fit of the target model to an independent
baseline model; values > 0.90 denote acceptable fit and > 0.95 excellent fit [14];

e Root Mean Square Error of Approximation (RMSEA) measures the discrepancy per degree
of freedom, with values < 0.08 representing an acceptable fit and < 0.05 indicating a close
fit [15].

These indices collectively ensure that the developed SEMs accurately describe the relationships
between aircraft noise exposure, non-acoustic mediators, and health-related responses of residents
around TSN Airport.

2.4 Health Indices and Outcome Measures

All response data were coded in binary form (1 = positive, 0 = negative) for statistical analyses.
Multiple logistic regression models were then applied to examine the relationships between
aircraft noise levels and these health-related response variables.

Annoyance

Annoyance was assessed using an 11-point numerical scale (0 = “not at all” to 10 = “extremely”)
proposed by the International Commission on Biological Effects of Noise (ICBEN), with wording
consistent with /SO 15666 except that the evaluation period referred to “the last one month”
instead of “the last 12 months” [19,20].

The percentage of highly annoyed respondents (%HA) was calculated as the proportion of
individuals who selected 8, 9, or 10 on the scale.

Thinking about the last 4 months or so, what number from 0 to 10 best shows how much you are
bothered, disturbed, or annoyed by aircraft noise?

0 1 2 3 4 5 6 7 8 9 10
Not at all Extremely

Insomnia

Sleep-disturbance questions followed the framework of the International Institute of Sleep
(Kuwano et al., 2014) [21]. Respondents reported the frequency of each symptom using three
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categories:
1 = Occasionally, 2 = Once or twice a week, 3 = More than three times a week.

Sleep-related effects were defined as follows [16-18]:

Difficulty initiating sleep: Trouble falling asleep > 3 times/week and daytime sleepiness
> 3 times/week.

Difficulty maintaining sleep: Trouble returning to sleep after awakening > 3 times/week
and daytime sleepiness > 3 times/week.

Premature waking: Early awakening > 3 times/week and daytime sleepiness > 3
times/week.

Feeling of light overnight sleep: Poor sleep quality the next morning > 3 times/week and
daytime sleepiness > 3 times/week.

Insomnia: Presence of any of the above symptoms.

The percentage of insomnia (%ISM) was used as an indicator of sleep disturbance.

Please answer this question concerning your sleep:

(1) Do you have any trouble with your sleep?

(2) If you answered “Yes” to the above question, please choose appropriate numbers for each item.

1 2 3
Occasionally Onceor  More than 3
twice a times
week a week
(1) Difficult to fall asleep () () ()
(2) When awakened during the night, it is difficult to () () ()
sleep again.

(3) Awakened early in the morning () () ()

(4) Do not feel as having slept well the next morning. () () ()

(5) Sleepy during daytime and cannot work well () () ()

(6) Others ( ) () () ()
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CHAPTER 3: NOISE EXPOSURE AND COMMUNITY RESPONSES

AROUND TAN SON NHAT AIRPORT

This chapter is primarily based on and extends the author’s previously published studies reported
in [32] and [33], which investigated community responses to aircraft noise exposure around Tan
Son Nhat Airport using structural equation modeling.

3.1 Introduction

Aircraft noise is one of the major environmental problems affecting people who live near airports.
Many studies have shown that long-term exposure to aircraft noise can disturb sleep, cause
annoyance, and increase risks of high blood pressure and heart disease [ 1-10]. Nighttime aircraft
noise often interrupts sleep, reduces the amount of deep and REM sleep, and leads to tiredness
during the day. Continuous exposure can also increase stress and inflammation in the body, which
may harm cardiovascular health [3,7]. In addition, many residents report strong annoyance and
stress from aircraft noise, which can further lower their quality of life.

The World Health Organization (WHO) recommends that nighttime aircraft noise levels (Lnignt)
should be below 40 dB to protect health [11]. Meta-analyses including more than 170,000 people
worldwide have confirmed that aircraft noise exposure is related to sleep disturbance, especially
at higher noise levels [12,13]. Similar patterns have been found in both European and Asian
studies, suggesting that people everywhere react in comparable biological ways to aircraft noise
[4,5].

Developed countries have created detailed systems to manage aircraft noise, such as night-flight
restrictions, airport zoning, and sound-insulation programs [14]. However, many developing
countries, including Vietnam, do not yet have special laws or policies to control aircraft noise.
Although some Vietnamese data (from Hanoi, Ho Chi Minh City, and Da Nang) were used in the
WHO guidelines [15-21], local results do not always match WHO standards. This shows that non-
acoustic factors—Ilike culture, lifestyle, and personal sensitivity—also affect how people feel
about noise. As air traffic continues to increase in Asia, it is important to make new policies that
consider both acoustic and social factors.

Tan Son Nhat International Airport (TSN), located in the center of Ho Chi Minh City, is the busiest
airport in Vietnam and creates high noise exposure for nearby residents. During the COVID-19
pandemic in 2020, flight operations dropped sharply, and noise levels temporarily decreased. This
unusual event offered a chance to study how reduced aircraft noise affects community health and
perception. The study entitled “Models of Aviation Noise Impact in the Context of Operation
Decrease at Tan Son Nhat Airport” [32] analyzed questionnaire survey data collected before the
pandemic (2019) and during the period of significant operation reduction (2020). Using structural
equation modeling, that study examined short-term changes in annoyance and sleep disturbance
under markedly different aircraft-noise conditions and demonstrated improvements in perceived
well-being during periods of reduced flight activity.

The present work, “Assessing Annoyance and Sleep Disturbance Related to Changing Aircraft
Noise Context: Evidence from Tan Son Nhat Airport” [33], expands this earlier analysis by
extending the observation period from 2019 to 2023, covering the pre-pandemic, pandemic, and
post-pandemic recovery phases. While also applying structural equation modeling, the present
study adopts an extended SEM framework by incorporating additional non-acoustic factors and
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examining both direct and indirect pathways linking aircraft-noise exposure and health-related
responses over changing noise contexts. This extended approach enables the investigation of not
only short-term reactions to noise reduction but also more stable and evolving exposure—response
mechanisms as air traffic gradually returned to normal.

By combining noise-measurement data and social-survey data within this extended analytical
framework, this chapter clarifies how both acoustic exposure and individual and contextual factors
jointly influence annoyance and sleep disturbance in residential communities. The findings
contribute to a deeper understanding of aircraft-noise impacts in developing urban areas and
provide locally relevant evidence to support more effective and health-oriented noise management
strategies.

3.2  Methods
3.2.1 Study Design and Survey Areas

The study around Tan Son Nhat International Airport (TSN) was designed as a long-term follow-
up investigation to evaluate changes in aircraft noise exposure and community responses before,
during, and after the COVID-19 pandemic.

The first survey was conducted in 2019, representing the pre-pandemic baseline when air traffic
operated normally. After the national lockdown began in early 2020, three additional surveys were
carried out to track environmental and health responses at different recovery stages:

e The second survey (approximately 3 months after the lockdown),
e The third survey (6 months after the lockdown), and
e The fourth survey (three years after the lockdown).

These repeated surveys made it possible to compare changes between periods of reduced aircraft
activity and the post-pandemic recovery phase, clarifying both short-term and long-term effects
of changing noise exposure on annoyance and sleep disturbance.

2019 2020 2023

15t surve 2d survey 31 survey "
(Pre-pander}rllic) (3 months after (6 months after (34 eillgvaet}t] or
, lockdown) lockdown) Y
Baseline data . . lockdown)
_ Initial reduced Continued low Traffic recove
Normal flights flights flight activity t

Figure 4. Study Plan of Community Surveys around Tan Son Nhat Airport ( Prepared by the
author)

TSN has two parallel runways (07L—25R and 07R—25L) running in an east—-west direction. A total
of 12 survey sites (S1-S12) were selected to represent a wide range of exposure conditions:
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S1-S5: under the landing path,

S6-S9: under the takeoff path,

S10: located south of the runway, and

S11-S12: control areas with minimal aircraft noise influence.

The sites were positioned at different distances from the runway to ensure a wide variation in
measured noise levels. The 2" and 3™ surveys focused on evaluating the health effects of
temporary noise reduction, while the 4th survey (August 2023) assessed community responses
after the resumption of normal flight operations.

This stepwise study design made it possible to examine how residents’ perceptions changed over
time and to evaluate the long-term effects of fluctuating aircraft noise exposure on annoyance,
sleep quality, and health outcomes around TSN Airport.

s 2 ., s N 00 bl .':;:.' ¢ ‘... ; ‘ X § v R "_ A “ \ » : '&-/ a -» ‘ : .' A
Figure 5. Map of survey sites (Sites 1-12) (Base map prepared by the author, site layout adapted
from [32]; updated with 2023 survey coverage from [33]).

3.2.2 Noise Exposure Assessment

Noise exposure levels for all survey periods were estimated using the Integrated Noise Model
(INM) version 7.0, with calculated exposure values assigned to each household in the study area.
Two key indicators were analyzed: the day—evening—night-weighted sound level (Lgden) and the
night-time equivalent continuous sound level (Lnignt), both derived from noise contour maps
generated by the INM.

Flight operation data were obtained from the airport office using an ADS-B (Automatic Dependent
Surveillance—Broadcast) system, which provided detailed aircraft route information for modeling.
Because of prevailing wind conditions, most takeoffs and landings at TSN occur toward the west.
The estimation was based on seven days of flight records, which were compared with seasonal
averages to ensure that the data represented typical noise conditions. These flight logs, including
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aircraft types, numbers, and operation times, were used to create noise contour maps and calculate
average Lden and Lnignt values.

During the 2019 baseline survey, on-site noise measurements were carried out continuously for
seven days to verify and calibrate the model results. Measurements were made using sound level
meters (NL-42, RION, Tokyo, Japan) with 10-second sampling intervals. Microphones were
installed on rooftops, placed 1.5 m above the surface and at least 1 m from reflecting structures,
and protected with all-weather wind screens. Flight data obtained from the airport office were
synchronized with the measured results to confirm the accuracy of the INM predictions. A single
representative exposure value was assigned to each measurement site for comparison between
predicted and observed data. For further analysis, the modeled exposure values were used as the
main dataset.

3.2.3 Questionnaire Survey

A questionnaire survey was conducted through face-to-face interviews with one adult participant
per household, carried out on weekends within the selected survey areas. Interviewers visited all
residences to collect responses. The survey design followed the standards of ISO/TS 15666 [22]
and aimed to investigate the impact of aircraft noise exposure together with other factors that could
influence residents’ social and health-related responses.

Two main outcome variables were examined:

1) Annoyance: Annoyance was evaluated based on the percentage of respondents who were
highly annoyed (%HA), defined as those selecting 8, 9, or 10 on an 11-point numerical
rating scale.

i1) Insomnia: The Insomnia Symptom Questionnaire (ISQ) [23,24] was used to identify
individuals with insomnia (%ISM). Participants were classified as having insomnia if they
reported difficulty falling or staying asleep, excessive daytime sleepiness more than three
times per week, and at least one additional insomnia symptom occurring more than three
times per week.

In addition, information on residents’ self-reported health conditions was collected to assess the
broader health effects of aircraft noise exposure around TSN Airport. The analysis compared
results from multiple survey years to identify changes and trends in annoyance, sleep disturbance,
and insomnia associated with varying noise levels.

Table 1. The questions and scales used to assess annoyance, sleep disturbance and insomnia in the
surveys. (Table structure adapted from [32,33])

Annoyance

Question: Thinking about the last 12 months (1% survey and 4" survey)/three months (2"¢
survey)/four months (3™ survey), or so, what number from 0 to 10 best shows how much you
are bothered, disturbed, or annoyed by aircraft noise?

Evaluation scale: 11-point numerical scale: from 0 (not annoyed at all) to 10 (extremely
annoyed)

Insomnia

Question: Please answer this question regarding your sleep:
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(a) Do you have any trouble sleeping? No/Yes

(b) If you answered "Yes" to the above question, please choose the corresponding alternative
(Alternatives: Rarely or not at all, once or twice a week, More than three times a week) for the
following item: (1) Difficult to fall asleep; (2) When awakened during the night, it is difficult
to sleep again; (3) Awakened early in the morning; (4) Do not feel as having slept well the
next morning; (5) Sleepy during daytime and cannot work well; (6) Others

Evaluation scale: 1: have no insomnia symptom (*), 2: have insomnia symptom

(*) Respondents with insomnia symptoms responded affirmatively to question (a): Do you
have any trouble with your sleep? And (5) sleepiness during daytime and inability to work
well more than three times a week; and had experienced at least one of the other symptoms
(1)— (4) more than three times per week.

3.3 Results
3.3.1 Demographic Characteristics of Respondents

Table 2 summarizes the demographic characteristics of respondents from all surveys conducted
around TSN, with response rates ranging from 28.9% to 70.8%. The June 2020 survey recorded
the lowest response rate (28.9%), mainly due to the COVID-19 pandemic, which disrupted daily
life and limited people’s ability to participate. Despite this fluctuation, response rates in the other
surveys remained relatively high.

In all surveys, the proportion of women was slightly higher than that of men, and this trend
remained consistent over time. Respondents aged over 60 years accounted for less than 30% of
the total sample in all survey periods, reflecting Vietnam’s generally younger population structure.

No significant differences were found in demographic composition between the before and after
surveys, indicating that the sample populations remained stable despite pandemic-related
challenges. These demographic trends are consistent with the overall population profile of
Vietnam, which features a young demographic and a slightly higher proportion of women [25].

Table 2. Demographic Data of Respondents (TSN survey data per [32,33])

2019 2020 June 2020 Sep 2023Aug  Census (2019) *

Number of respondents 502 145 519 329
Response rate (%) 60.3 28.9 68.6 70.8

Male 46.2 46.5 49.2 48.0 49.9
Sex

Female 53.8 53.5 50.8 52.0 50.1

<60 years old 81.9 70.6 89.9 90.9 88.1
Age

>60 years old 18.1 29.4 10.1 9.1 11.9

(*): Adapted with permission from ref. [25] Copyright by General Statistics Office of Vietnam
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3.3.2 Change in Flight Operations and Noise Levels

Table 3 summarizes the average number of daily flights recorded during the four survey periods.
The number of aircraft operations at TSN fluctuated considerably across the study timeline. In
2019, daily flight operations reached approximately 728 flights, resulting in high aircraft noise
exposure levels for surrounding communities. However, following the government’s decision in
March 2020 to suspend international flights due to the COVID-19 pandemic, flight activity
dropped sharply.

During the second survey period (June 2020), the number of daily flights decreased to 413, and
further declined to 299 by the third survey (September 2020). This additional reduction
corresponded with the resurgence of COVID-19 cases in July 2020, which led to stricter domestic
flight restrictions. By 2023, flight operations had nearly returned to pre-pandemic levels,
approaching the 728 flights per day recorded in 2019.

Table 4 presents the estimated aircraft noise exposure levels for all survey periods, using measured
2019 data to validate the INM-based estimations. Fluctuations in flight numbers directly
influenced aircraft noise levels around TSN, showing a clear reduction during the pandemic and
a gradual recovery as flight operations resumed.

The noise contour maps illustrate changes in the 55 dB Lgen area across all survey periods (Figure
6). Areas with Lgen > 55 dB were consistently broader under the departure paths, indicating higher
noise levels during takeoff compared with landing. The variation in noise levels among the survey
periods was also more pronounced at sites located under departure routes. In line with flight
operation trends, the Lden contours contracted during 2020 and expanded again by 2023,
confirming the recovery of aircraft activity.

Similarly, the nighttime noise maps show the spatial distribution of areas exceeding 40 dB Lnight
across the four survey periods (2019, 2020-June , 2020-September, and 2023-August) (Figure 7).
Regions exceeding 40 dB Luigh: were mainly concentrated along both departure and arrival paths,
but remained noticeably wider under departure routes, reflecting more intense noise emissions
during takeoff.

During the year of the pandemic (2020), particularly in June and September, these contours
narrowed substantially, indicating a significant reduction in nighttime noise exposure. This pattern
corresponds with the sharp decrease in nighttime flight operations—from 133 flights per night in
2019 to only 37 in September 2020 (Table 3). By August 2023, the nighttime noise contours
expanded again, resembling 2019 levels, consistent with the recovery of nighttime flights (145 per

day).

Residential and populated areas located beneath or adjacent to these contours are therefore likely
subjected to chronic nighttime noise exposure, which may contribute to sleep disturbance,
annoyance, and potential long-term health impacts among nearby communities.

Table 3. The average number of daily flight operations (ADS-B and Flight logs; 2019-2020
summarized in [32]; 2023 update from [33]).

Time Period TSN Surveys
Operation Models 2019 2020-Jun 2020-Sep 2023-Aug
Day (6:00—-18:00) Arrival 214 140 86 206
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Departure 244 166 121 223
Total 458 306 207 429
Arrival 73 45 35 78
Evening (18:00-22:00) Departure 64 23 20 72
Total 137 68 55 150
Arrival 77 20 19 76
Night (22:00-6:00) Departure 56 19 18 69
Total 133 39 37 145
Arrival 364 205 140 360
All day Departure 364 208 159 365
Total 728 413 299 725

Table 4. Estimated aircraft noise levels (2019-2023), with measured values shown in parentheses
for 2019. (INM v7.0; model-measurement verification for 2019 per [32]; extended estimates for
2023 per [33]).

Day-Evening-Night Noise Level (Lden®) Night Noise Level (Lnight )

SIES 019 2020-Jun 2020-Sep 2023-Aug 2019 2020-Jun 2020-Sep 2023-Aug
1 64(66) 6l 60 63 57(59) 52 52 55
2 65(68) 6l 61 64 58(61) 52 53 56
3 66(NA) 60 59 64 58(NA) 51 51 56
4 63(NA) 57 56 61 55(NA) 48 49 54
5 81(79) 76 73 79 7A(72) 67 66 72
6 74074 71 69 67 66(67) 61 61 59
7 70(70) 65 64 65 62(63) 56 56 57
8§  66(NA) 62 62 61 58(NA) 53 54 53
9 64(65) 59 60 56 56(57) 50 52 47
10 67(64) 62 65 68 60(55) 54 57 60
11 47(46) 43 43 47 40(37) 34 36 39
12 45(44) 41 41 45 38(36) 33 34 37
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Tan San Nhat International Airport (VVTS)

Noise prediction model: TNM
Cuwvent prediclion conditions: Lier 55 dB
Target year: 2019-Auyg, 2020-Jun, 2020-8ep. 2025-Aug
Ruztwvay usigee : Estimustedd using 1-day ADSB clabe
Track: Putimated 1-day ADSE dara

Note: * Day-evening-night-weighted sound pressure level (Lden)
b Night-time equivalent continuous sound pressure level (Lnight)
Values in parentheses for 2019 indicate measured data. "NA" = Not Available

Figure 6.Noise contours of TSN Airport delineate the areas exposed to day-evening-night noise
levels exceeding 55 dB across all survey periods (Contours computed with INM v7.0; 2019-2020

presentation per [32]; 2023 update per [33]).
i L & ' Tan Son Nhat Internalioal Airport (VVTS)

Noise prediction model: INM
¢l Current prediction conditions: Lnight 40 dB
Target year: 2019-Aug, 2020-Jun, 2020-Sep, 2023-Aug
Runway usage : Estimated using 1-day ADSB data
Track: Estimated 1-day ADSB data
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Figure 7.Noise contours of TSN Airport delineate ars exposed to nighttime noise levels
exceeding 40 dB across all survey periods (Contours computed with INM v7.0; 2019-2020

presentation per [32]; 2023 update per [33]).
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3.3.3 Exposure-Annoyance Relationships

Figure 8 illustrates the exposure—response relationships between aircraft noise (Lden) and the
percentage of highly annoyed residents (%HA). Logistic regression curves were developed for
each of the four survey periods at TSN and compared with the WHO (2018) reference curve.

The results show a distinct temporal variation in the Lden —%HA relationships across survey years.
The 1% survey (August 2019) represents the pre-pandemic baseline, reflecting the typical
relationship under normal flight activity. In the 2" survey (June 2020), despite the significant
reduction in L¢en values caused by widespread flight suspensions during the COVID-19 pandemic,
the % HA was unexpectedly higher than in 2019. This increase may be associated with heightened
stress and uncertainty during the lockdown, as well as residents spending more time at home and
becoming more aware of environmental noise.

During the 3rd survey (September 2020), the annoyance curve shifted markedly downward,
especially within the 50-70 dB range, even though noise exposure levels changed only slightly.
This suggests a degree of adaptation or reduced sensitivity to aircraft noise as the pandemic
situation stabilized.

By the 4™ survey (August 2023), the annoyance curve rose again, approaching the WHO (2018)
reference pattern. This reflects both the recovery of flight operations to pre-pandemic levels and
the return of community perception to typical pre-COVID responses. Overall, these temporal
changes demonstrate that non-acoustic factors, such as psychological stress and lifestyle
conditions, can strongly influence noise annoyance independent of actual exposure levels.

100
1st(2019-Aug)
—-—2nd(2020-Jun)
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Figure 8. Comparison of Laen —% HA relationships for each survey, with WHO (2018) reference
for comparison. (Logistic fits per survey;, WHO curve shown for reference only). [1,32,33]
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3.3.4 Exposure-Sleep Disturbance Relationships

Figure 9 shows the exposure—response relationships between night-time noise level (Lignt) and the
percentage of respondents reporting insomnia (%ISM). The overall patterns resemble those of
the %HA data, but with a few distinct differences. From the 1% to 3" surveys, the %ISM curves
remain nearly flat, suggesting that sleep disturbance was relatively insensitive to short-term
changes in night-time noise levels, or that residents maintained a degree of resilience during the
pandemic. In contrast, the 4" survey (August 2023) shows a marked increase in %ISM across all
Lunignt levels, implying that sleep sensitivity rose substantially in the post-pandemic period. This
could reflect disrupted circadian rhythms, the return to regular working hours, or persistent
psychological stress following the pandemic.

The exposure-response curves obtained in this study were also compared with the WHO (2018)
reference curve for highly sleep-disturbed individuals (%HSD). It should be noted that while the
WHO guideline defines %HSD based on objective sleep disturbance measures, this study
employed %ISM, which reflects self-reported insomnia symptoms. Therefore, the comparison
serves as a qualitative indicator rather than a direct equivalence.

As shown in Figure 9, the 4" survey (August 2023) curve rises sharply with increasing Lnight,
approaching—and at higher exposure levels, even slightly exceeding—the WHO 2018 %HSD
reference. This suggests that post-pandemic lifestyle adjustments may have heightened
community sleep vulnerability to environmental noise. In contrast, the 2020 surveys (2" and 3™)
display flatter response patterns, possibly due to altered daily routines and reduced cumulative
exposure to transportation noise sources during COVID-19 restrictions.

Across all four surveys around TSN, both %HA and %ISM values remained consistently lower
than the WHO (2018) reference curves, despite noticeable temporal variations. This finding aligns
with previous studies conducted in stable noise environments [5], but in the case of TSN, the
results likely reflect contextual influences. Since TSN is located within the dense urban core of
Ho Chi Minh City, residents are regularly exposed to high background noise, particularly from
road traffic, which may increase tolerance and reduce perceived disturbance from aircraft noise.
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Figure 9. Comparison of Luign —%0ISM relationships for each survey, (Logistic fits per survey;
WHO curve shown for reference only). [1,32,33]

3.3.5 Influence of Non-Acoustic Factors
3.3.5.1 Multiple logistic regression models

To further explore the patterns of exposure-response relationships, the TSN survey model
incorporated non-acoustic factors to examine how residents' reactions to noise changed over time
and explain why lower annoyance and insomnia responses were observed compared to WHO 2018
reference curvess. Multiple logistic regression models were constructed to examine the effects of
non-acoustic factors. Data on non-acoustic factors collected in the surveys include residential
environment, individual characteristics, and attitudes, all believed to influence reactions to aircraft
noise. All statistical analyses were conducted using JMP 13.0. It should be noted that the data
from the second survey conducted in June 2020 were not included in the analysis, as the low
response rate produced an insufficient and statistically unreliable dataset compared to the other
survey waves.

Initially, analyses were conducted by incorporating independent variables comprising both noise
levels and non-acoustic factors. The goal was to create models that offer the best overall measure
of fit for data obtained at TSN, including variables significantly related to the likelihood of
annoyance and insomnia. Consequently, separate models were developed for the TSN surveys,
with different variables used to construct each regression model (Tables 5 and 6). Only non-
acoustic factors that showed significant associations with annoyance and insomnia were retained
in the final models, while basic demographic attributes such as age and gender were excluded due
to lack of significance.
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In this analysis, the dependent variable was binary (1 = “highly annoyed”/ 0 = “not highly annoyed”
or 1 = “have insomnia symptom”/0 = have no insomnia symptom”). The independent variables
included a continuous variable for noise exposure (Lden/Lnight) and other nominal (dummy-coded)
non-acoustic variables. To examine changes in annoyance and insomnia over time, the survey
year was included as a nominal variable. Specifically, the outcomes from the 3™ and 4™ surveys
were compared against the 1% survey, which served as the reference category. This approach
allowed the analysis to identify whether significant differences in annoyance or insomnia existed
in later surveys relative to the baseline (1% survey), without assuming a linear trend across all
survey years.

(1)Annoyance model:

Non-acoustic factors such as short residence duration (p < 0.05), poor views (p <0.001), and small
floor area (p <0.001) were associated with higher prevalence of annoyance. These findings
indicate that residential conditions and visual environment play an important role in shaping noise
annoyance responses. Regarding survey factors, the 3™ survey (September 2020) showed a
marginally significant increase in the likelihood of being highly annoyed compared to the 1%
survey (p <0.05), while the 4" survey (2023) did not show a statistically significant difference. A
key finding was the interaction between noise exposure and survey factors (Lden X Survey). The
interaction term between Lden and the 3™ survey was statistically significant (p <0.05), and the
interaction with the 4™ survey was even more significant (p <0.01). These results indicate that the
effect of survey year on annoyance varies with the noise level: as noise exposure decreases, the
effect of the survey factor increases, and vice versa. Notably, the negative coefficient for the
interaction with the 3™ survey suggests that the influence of survey-related factors was stronger at
lower noise levels.

These findings point to complex, time-dependent factors influencing annoyance, and suggest that
even in contexts of reduced noise exposure (e.g., in 2020 and 2023), other environmental or social
variables may sustain or elevate annoyance levels.

Table 5. The multiple logistic regression of annoyance (Generalized R2: 0.1445; AUC: 0.7596),
(based on TSN datasets [33])

Std Odds  Lower  Upper

Item Category  Estimate Error p-Value Ratio 95%CI  95%ClI

Intercept -8.023 1.495  <.0001

Laen® 0.090 0.022  <.0001 1.094°  1.048 1.142
1% survey 1

Survey factor q
3“survey  0.419 0216  * 2.864  1.298 6.317
15t survey 1

4t survey  0.215 0.240  0.3697 2336 0.982 5.554

3rdg& 1t -0.088 0.028  *
Lden® X Survey factor

4thg ]t 0.071 0.033  **
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Duration of >dyears 1

residence <Syears  -0357  0.157 * 2,042  1.106  3.773
Good 1

View from home
Bad -0.645 0.175 wAk 3.633 1.833 7.202
>50 m? 1

Floor area
<50 m? 0.611 0.160  *** 0.295 0.158 0.551

2 Day-evening-night-weighted sound pressure level. ® Odds ratio in 1 dB change.
p-Value <0.05 = *, p-Value <0.01 = ** p-Value <0.001 = ***
(i1) Insomnia model:

The insomnia (ISM) model showed that night-time noise exposure (Lnight) had a significant effect
on the prevalence of insomnia (p <0.05), indicating that even modest increases in night-time noise
were associated with a higher likelihood of reporting insomnia symptoms. While the survey factor
for the 3™ survey (2019) was not statistically significant, the 4th survey (2023) showed a
significant increase in the prevalence of insomnia compared to the 1st survey (p<0.01),
suggesting that contextual factors following the pandemic may influence sleep outcomes.
However, the interaction between noise exposure and survey factors (Lnight X Survey) were not
significant, indicating that the influence of night-time noise on insomnia did not vary significantly
across survey years. Among the non-acoustic variables, several showed significant associations
with insomnia. Participants who reported being sensitive to heat were significantly more likely to
report insomnia (p <0.05), and those who spent more than 15 hours per day at home were also at
greater risk (p <0.05). In addition, respondents with a bad view from home were significantly
more likely to report insomnia symptoms (p <0.01). These findings highlight that non-acoustic
environmental and lifestyle factors—such as increased time at home due to pandemic-related
restrictions and thermal sensitivity—may contribute to sleep disturbances, even in the context of
an objectively quieter acoustic environment.

Table 6. The multiple logistic regression of insomnia (Generalized R2: 0.0875; AUC: 0.7019),
(based on TSN datasets [33])

Intercept ;)5'1 8 1143 <0001
Lnight® 0.046  0.020 * 1.047°  1.007 1.088
Survey factor 1% survey 1
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3 survey -0.470 0.282  0.0961 0.835 0.318 2.189
15t survey 1
4™ survey 0.759 0.249 *x 2.855 1.221 6.674
rd st
3%&l 0.026 0.030 0.3844
survey
Lnight® X Survey factor
4th&1st
0.008  0.027 0.7533
survey
Not sensitive 1
Heat sensitivity
Sensitive -0.410 0.208 * 2.270 1.004 5.131
Under
15hours !
Length of time spent
at home 0 15
ver 0388 0.176  * 2174  1.090 4337
hours
Good 1
View from home
Bad -0.533  0.191 ** 2.901 1.372 6.134

2 Night-time equivalent continuous sound pressure level. ® Odds ratio in 1 dB change.
p-Value <0.05 =*, p-Value <0.01 = **, p-Value <0.001 = ***

3.3.5.2 Structural equation model

The structural equation modeling (SEM) method was applied to understand the complex
relationship between social responses to noise and various factors. The SEM model was
constructed by integrating questionnaire items from all surveys conducted at TSN. Initially,
separate SEM models were constructed for 2019, 2020, and 2023 datasets to examine how the
relationships among variables evolved over time. Based on these individual models, a process of
refinement was undertaken to identify the most influential and consistent factors across years.
This led to the development of a unified model that captures the structural relationships between
noise exposure, mediating factors, and health-related outcomes. Table 7 presents the questions
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and evaluation scales used for measuring moderating variables in the model. Figure 10 illustrates
the final structural equation model (SEM) that fit all the surveys. In this model, latent variables
(represented by ellipses) refer to parameters that are not directly observed but inferred from
measurable indicators, while observed variables (represented by rectangles) are derived directly
from survey responses. In the SEM model, noise level (Lden and Lnight) Was included as an
exogenous exposure variable. Mediating factors, such as living conditions and health status, were
modeled to reflect the pathways through which noise exposure may affect outcomes like
annoyance and insomnia.

Table 7. Questions and evaluation scales for measuring moderating variables in the model. model
design per [32,33]

Latent Variable Observed Variable Question Scale

Thinking about the last four 1: Under 8 hours

Length of time at months, how long ina day 2: 8-15 hours

home
do you stay at home? 3: Over 15h hours
Thinking about the amount
Stress of stress in your life, how  0: Not at all to 10:
stressful would you say that Extremely
most days are?
1: Excellent
2: Very good
Self-rated health In general, vyould YOUSaY 3. Good
your health is...?
4: Fai
Health a
5: Poor
1: Almost everyday
2:4-5 times a week
How often do you engage in 3.9_3 times a week
Exercises physical activity over 30
min? 4: About once a week
5: Once or twice a month
6: Not at all
In daily life, how sensitive
are you to the following
climatic factors and
Sensitivity environmental conditions
Noise Noise 1: Not at all to 5:

Extremely
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1: Not at all to 5:

Odors Odors Extremely
Vibration Vibration I: Notatall to 5:
Extremely
Please evaluate your living
area according to the
following items:
1: Extremely good to
Green space Green space?
o o 5: Extremely bad
Living conditions
. 1: Extremely good to
Street sceneries Street scenery?
5: Extremely bad
_ _ 1: Extremely good to
View View?
5: Extremely bad
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Figure 10. The structural equation model (SEM) developed by integrating the questionnaire items
from all the survey, (developed and refined based on TSN dataset in [32,33]).

Key components of the model include:

e Noise Exposure Lgen and Lnighi: Used as the primary exposure metric, reflecting day-

evening-night noise levels and nighttime noise levels.
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e Living Conditions: A latent construct inferred from residents’ evaluations of their view,
access to green space and street sceneries, from their house. These environmental quality
indicators help explain how surroundings influence noise perception and tolerance.

e Health: This latent factor is constructed from responses related to Stress, self-rated health,
and exercises concern, providing an overall picture of residents’ well-being.

e Sensitivity: Comprising noise sensitivity, vibration sensitivity, and odor sensitivity, this
factor captures individual predispositions to environmental stimuli, which may amplify the
effects of noise exposure.

e Length of time at home: An observed variable based on the number of hours residents
spend at home. This behavior was influenced by lockdowns during the pandemic and
affects the level of noise exposure, thereby having direct implications for sleep and
annoyance outcomes.

e Outcomes: The two primary reported outcomes—annoyance and insomnia—are observed
factors reflecting the social and health responses to aircraft noise.

(i)Annoyance model:

The structural equation modeling results (Figure 11 and Table 8) depicts how the pathways
influencing noise annoyance evolved over three phases: before the COVID-19 pandemic (2019),
during the pandemic (2020), and in the recovery phase (2023). Key statistical indicators show
good model fit (> =446.203, p <0.01, df = 126, GF1 = 0.932, CFI1 = 0.906, and RMSEA = 0.052),
confirming the model's reliability across all three years.

In 2019 Model (Pre-Pandemic), direct effect of noise (Lden) On annoyance was statistically
significant (Estimate = 0.105, p < 0.001). Living conditions influenced sensitivity (p < 0.001),
which in turn influenced annoyance (p < 0.001). The direct effects of noise, sensitivity, living
conditions, and annoyance on health were significant. Under normal circumstances, annoyance
was largely determined by the physical noise levels and sensitivity

In 2020 Model (Post-Pandemic), the direct effect of L4en On annoyance was statistically significant
(» =0.031). Length of time at home emerged as a significant predictor of annoyance (Estimate =
1.003, p < 0.001), reflecting lockdown conditions and increased home confinement. Living
conditions and sensitivity had no significant influence, possibly because unusual pandemic
constraints overrode contextual evaluations. During COVID-19, annoyance became less
influenced by environmental or acoustic factors and more shaped by personal lifestyle disruptions
and increased noise exposure due to time spent at home.

In 2023 Model (Post-pandemic Recovery), the direct path from L¢en to annoyance re-emerged as
significant (Estimate = 0.122, p < 0.001), indicating a partial return to pre-pandemic perception
patterns. Length of time at home also remained significant (Estimate = 0.342, p = 0.012),
suggesting lingering effects of changed living routines. Health was significantly effected by
sensitivity, annoyance, and length of time at home, though the direct path from Lgen to remained
non-significant.

The annoyance model suggests that under normal circumstances, residents' reactions to aircraft
noise were more strongly shaped by their perceptions of the surrounding environment and their
personal susceptibility to environmental stimuli. During the pandemic, health concerns and length
of time spent at home became significant factors influencing annoyance. The COVID-19 outbreak
led to lifestyle changes, including increased time spent indoors and heightened health awareness.
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In this context, annoyance became less associated with general environmental conditions and
more influenced by health-related stressors and domestic exposure. The annoyance response in
the recovery phase reflects a hybrid pattern: objective noise exposure has regained influence, but
pandemic-induced behavioral changes still contribute, particularly through increased noise
exposure at home.

(i1) Insomnia model:

The structural equation modeling (SEM) in Figure 12 reveal how factors contributing to insomnia
changed before, during, and after the COVID-19 pandemic. Key statistical indicators show good
model fit (y*> = 348.733, p < 0.01, df = 126, GFI = 0.945, CFI = 0.930, and RMSEA = 0.043),
confirming the model's reliability across all three years. Table 9 shows parameter estimates of the
model for insomnia
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Figure 11. The impact structure in the estimated noise annoyance model in the 2019,2020 and
2023 surveys using chi-square, GFI, CFI, and RMSEA statistics: chi-square = 446.203, p < 0.01,
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df = 126, GFI = 0.932, CFI = 0.906, and RMSEA = 0.052. Statistically significant paths and
standardized regression weights were annotated with (p < 0.05). The non-significant paths are

represented by dashed lines. The explained variances are annotated for each variable. (Model
developed from TSN datasets in [32,33]).
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2023 (n =308)

Living
conditions

night

.00

time i home

Figure 12. The impact structure in the estimated insomnia model in the 2019,2020 and 2023
surveys using chi-square, GFI, CFI, and RMSEA statistics: chi-square = 348.733, p < 0.01, df =
126, GFI = 0.945, CFI = 0.930, and RMSEA = 0.043. Statistically significant paths and
standardized regression weights were annotated with (p < 0.05). The non-significant paths are

represented by dashed lines. The explained variances are annotated for each variable. (Model
developed from TSN datasets in [32,33]).

Table 8. Parameter estimates of the structural equation model for noise annoyance (Data adapted
from SEM outputs in [32,33]).

Parameter

2019 Survey

2020 Survey 2023 Survey

Estimate SE CR p Estimate SE CR p Estimate SE CR p

Living conditions € Leen

0.007 0.004 1.626 0.104

—0.014 0.005-2.9830.003 0.000 0.004-0.0890.929

Sensitivity € Living conditions

0.429 0.1054.104 *

0.050 0.0351.443 0.152 0.200 0.119 1.683 0.092

Health € Lgen

—0.013 0.003—4.119 *

—0.001 0.001-0.6430.520 —0.004 0.003—1.3660.172

Length of time at home € Len

—0.006 0.005—-1.2870.198

0.017 0.0044.601 * 0.002 0.0050.373 0.709

Length of time at home € Living
conditions

—0.018 0.078-0.2330.816

—0.009 0.048-0.1770.859 0.053 0.076 0.695 0.487

Health < Living conditions

0.099 0.0372.680 0.007

—0.011 0.016-0.6610.509 —0.022 0.038-0.5910.554

Health < Sensitivity

0.085 0.0253.408 *

0.026 0.0390.667 0.505 0.166 0.0305.545 *
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Health < Length of time at home —0.041 0.022-1.8490.064 —0.027 0.040—-0.6770.499 —0.065 0.030—2.1560.031

Health < Annoyance 0.032 0.0103.232 0.001 0.004 0.007 0.674 0.500 0.046 0.0123.964 *

Annoyance € Lgen 0.105 0.0138.009 * —0.038 0.018-2.1620.031 0.147 0.01410.402 *

Annoyance €< Length of time at home —0.001 0.140—0.0060.995 1.003 0.276 3.637 *  0.508 0.167 3.035 0.002

Annoyance € Sensitivity 0.711 0.1295.494 *  0.254 0.433 0.586 0.558 —0.038 0.110—0.3470.728

Annoyance € Living conditions —0.141 0.216-0.6520.515 —0.071 0.226-0.3140.753 0.056 0.223 0.250 0.802

* p <0.001; SE, standard error; CR, critical ratio (CR = estimate/SE).

Table 9. Parameter estimates of the structural equation model for insomnia (Data adapted from
SEM outputs in [32,33]).

2019 Survey 2020 Survey 2023 Survey

Parameter

Estimate SE CR p Estimate SE CR p Estimate SE CR p

Living conditions € Lnign

0.007 0.004 1.635 0.102 —0.014 0.005-2.8290.005 0.000 0.004—0.0690.945

Sensitivity € Living conditions

0.428 0.100 4.299 *

0.056 0.037 1.513 0.130 0.200 0.119 1.682 0.093

Health € Lnight

—0.009 0.003-3.6000.065 0.000 0.001-0.3180.750 0.001 0.003 0.464 0.643

Length of time at home € Luign —0.007 0.005-1.3700.171 0.016 0.004 4494 *  0.002 0.005 0.420 0.674

Length of time at home € Living

. —0.018 0.077-0.2320.816 —0.011 0.048-0.2350.814 0.053 0.076 0.695 0.487
conditions

Health < Living conditions 0.078 0.038 2.075 0.038 —0.006 0.019-0.3200.749 0.031 0.046 0.673 0.501

Health < Sensitivity 0.110 0.028 3.876 *  0.015 0.046 0.321 0.748 0.167 0.028 6.023 *

Health € Length of time at home —0.053 0.024-2.2040.027 —0.012 0.038—0.3220.748 —0.103 0.036—2.8470.004

Health < Insomnia 0.206 0.0523.954 * —0.006 0.018 0.317 0.752 0.341 0.065 5.204 *

Insomnia € Lpight —0.003 0.003—1.1780.239 0.010 0.003 3.477 * 0.006 0.003 2.007 0.045

Insomnia € Length of time at home 0.058 0.029 1.990 0.047 0.038 0.045 0.827 0.408 0.135 0.033 4.054 *

Insomnia € Sensitivity 0.070 0.029 2.456 0.014 0.118 0.073 1.618 0.106 0.112 0.022 5.060 *

Insomnia € Living conditions 0.135 0.045 2.983 0.003 —0.002 0.037-0.0450.964 —0.039 0.044—0.8700.384

* p<0.001; SE, standard error; CR, critical ratio (CR = estimate/SE).

In 2019 model (Pre-Pandemic) nighttime noise (Lnight) had no direct effect on insomnia (p =0.216),
though it marginally affected health (p = 0.065). Health was weakly linked to sensitivity (p =
0.046), but its overall role in insomnia was minor. In this phase, insomnia was more influenced
by subjective factors like length of time at home. living conditions and individual noise sensitivity
rather than by objective noise exposure itself.
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In 2020 model (During Pandemic), The path from Lunien: to Insomnia became significant and
positive (Estimate = 0.010, p < 0.001). Time at home and Insomnia relation was non-significant,
as was sensitivity, possibly due to pandemic-related psychological overload. Path between Lnight
and Time at home was strongly significant (0.016, p < 0.001), showing how noise exposure
increased as people stayed home more. All the other paths to insomnia were non-significant. The
shift suggests that nighttime noise exposure directly disrupted sleep during lockdown, when
people spent more time at home and had fewer coping mechanisms. The usual buffer factors
(sensitivity, living conditions) lost influence, possibly overshadowed by the extraordinary context
of the pandemic.

In 2023 model (Post-Pandemic Recovery), Insomnia was now influenced by multiple significant
predictors Lnight (p = 0.045), Time at home (p < 0.001), and Sensitivity (p < 0.001) Health linked
to Insomnia significantly. The living conditions and Insomnia path was no longer significant,
unlike in 2019. In 2023, the model reflects a complex interaction: noise exposure (Lnignt) directly
impacts insomnia, but sensitivity and increased time at home amplify the effect. The role of health
defined here as sleep disturbances, stress, and nutritional concerns is more pronounced, acting as
a mediator between sensitivity and sleep quality.

Overall, despite reduced aircraft noise during 2020, insomnia levels did not significantly improve,
suggesting non-acoustic stressors (e.g., health concerns, stress, home confinement) had strong
influence. Post-pandemic, insomnia remains influenced by both acoustic (Lnignt) and non-acoustic
factors, reflecting enduring changes in lifestyle and sensitivity. This supports the hypothesis that
personal health and psychological sensitivity amplify the impact of environmental noise on sleep,
especially under prolonged exposure or stress.

It is worth noted that health variables might amplify the negative effects of noise on both
annoyance and insomnia. This helps explain why the percentage of people experiencing high
annoyance or insomnia did not significantly decrease despite a major reduction in aircraft noise.
The persistence of these symptoms despite lower noise levels suggests that non-acoustic factors,
particularly personal health, played a critical role in shaping residents' responses to noise in post-
pandemic phase, particularly in terms of their sensitivity to noise and overall sleep quality.

3.4 Discussions

This study confirms that both acoustic and non-acoustic factors influence annoyance and insomnia
associated with aircraft noise, consistent with international research trends. Although overall noise
exposure levels (Lden) significantly decreased during the COVID-19 pandemic due to reduced
flight activity, residents reported higher levels of annoyance. This pattern aligns with the findings
of Tong et al. (2021), who observed an increase in noise complaints during lockdowns despite
objectively quieter environments [23]. Their case study in Greater London suggested that
heightened expectations for quietness and prolonged time spent at home were major contributing
factors—conditions similarly observed in the Tan Son Nhat (TSN) context. The results of this
study also support those of Guski et al. (2017), who emphasized that psychological and contextual
variables, including individual noise sensitivity, perceived control, and building characteristics,
play a critical role in shaping annoyance responses [24].

In contrast to annoyance trends, insomnia complaints did not rise notably during the pandemic but
showed a significant increase in 2023 after flight activity resumed. This pattern differs from
Basner et al. (2011), who reported immediate sleep disturbance effects following higher aircraft
noise exposure [25]. However, it is consistent with more recent longitudinal studies, such as Clark
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et al. (2020), which indicate that the adverse health effects of noise on sleep may emerge gradually
and become more pronounced after periods of reduced exposure, possibly due to changes in
baseline tolerance or altered expectations [26]. The structural equation modeling (SEM) results
further confirmed that noise sensitivity and indoor environmental quality mediate the relationship
between exposure and health outcomes [27, 28]. Therefore, the evaluation of environmental noise
impacts should incorporate a comprehensive framework that integrates acoustic, psychological,
and environmental dimensions. Such understanding is essential for developing evidence-based
noise management policies and guiding future urban planning
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CHAPTER 4: NOISE MONITORING AND HEALTH ASSESSMENT AT

HOSPITAL NEAR TAN SON NHAT AIRPORT

This chapter integrates and extends the author’s journal manuscript under review and related
peer-reviewed conference proceedings on hospital noise exposure near Tan Son Nhat Airport
[27,28].

4.1 Introduction

Noise pollution from aircraft and road traffic is a growing public health issue, especially in densely
populated urban regions with heavy transportation activity. Numerous studies have shown that
nighttime noise exposure, particularly from aircraft and traffic, can significantly impair sleep
quality, leading to long-term adverse health outcomes [1]. For example, a WHO systematic
evidence review found that transportation noise (aircraft, road, and rail) is associated with both
self-reported sleep disturbance and objective measures (such as cortical awakenings), and that a
10 dB increase in nighttime noise level (Lnigns) increases odds of being highly sleep disturbed [2].
Similarly, Basner et al. (2014) demonstrated both auditory and non-auditory health effects of noise
exposure, including sleep disturbance, stress, and cardiovascular and metabolic consequences [3].

Aircraft noise has long been recognized as one of the dominant environmental stressors around
airports, particularly in densely populated urban areas. Previous studies conducted around Tan
Son Nhat International Airport (TSN) in Ho Chi Minh City, Vietnam, have provided critical
insights into community responses and health impacts associated with aviation noise. Our earlier
work developed models of noise aviation and examined how variations in aircraft operation levels
influenced annoyance and sleep disturbance among nearby residents [4]. Furthermore, an
assessment of aircraft noise exposure and residents’ subjective responses revealed that both day—
evening—night noise level (Lden) and (Lnignt) Were significantly correlated with annoyance and self-
reported sleep disturbance [5]. These studies emphasized the urgent need for more detailed
investigations of noise effects in sensitive environments, such as hospitals located within urban
flight corridors.

In addition to non-auditory outcomes, environmental noise exposure is also associated with
adverse auditory effects. Prolonged exposure to high sound levels can contribute to hearing fatigue,
tinnitus, and impaired speech perception, particularly in environments characterized by high
background noise and frequent impulsive events [3,29]. In hospital settings, excessive noise may
interfere with verbal communication between patients and medical staff, increase listening effort,
and exacerbate sensory stress, especially among vulnerable patients with pre-existing health
conditions [6,7]. These auditory-related effects further highlight the importance of controlling
noise in healthcare environments.

Aircraft noise has long been recognized as one of the dominant environmental stressors around
airports, particularly in densely populated urban areas. Previous studies conducted around Tan
Son Nhat International Airport (TSN) in Ho Chi Minh City, Vietnam, have provided critical
insights into community responses and health impacts associated with aviation noise. Our earlier
work developed models of noise aviation and examined how variations in aircraft operation levels
influenced annoyance and sleep disturbance among nearby residents [5]. Furthermore, an
assessment of aircraft noise exposure and residents’ subjective responses revealed that both day—
evening—night noise level (Lden) and Lnight Were significantly correlated with annoyance and self-
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reported sleep disturbance [5]. These studies emphasized the urgent need for more detailed
investigations of noise effects in sensitive environments, such as hospitals located within urban
flight corridors.

Hospitals are particularly sensitive environments in which excessive noise poses serious risks to
both patients and staff. Previous research has demonstrated that since the 1960s, background noise
levels in hospitals have increased markedly - average daytime levels rising from ~57 dB(A) in
1960 to ~72 dB(A), and nighttime levels from ~42 dB(A) to ~60 dB(A). These levels are often
well above WHO guideline values (which recommend noise in patient rooms should not exceed
~35 dB(A) during the day and ~30 dB(A) at night) and are linked to impaired sleep, delayed
recovery, increased stress, and reduced quality of care [6]. Intensive Care Units (ICUs) represent
one of the hospital settings where noise exposure is especially problematic. The ICU environment
frequently causes severely fragmented sleep, reduced duration of deep (slow wave) and REM
sleep, frequent arousals, and decreased sleep efficiency. These disruptions are contributed by
environmental noise, medical interventions, alarms, staff activity, and other hospital operational
demands. The clinical consequences include delayed healing, impaired immune response,
cognitive impairment (including delirium risk), prolonged hospitalization, and worse overall
patient outcomes. Several studies have reviewed both the impacts and the efficacy of noise
reduction strategies in ICUs [7].

Preliminary investigations conducted at hospitals located near major transportation infrastructure
have suggested that external environmental noise may substantially contribute to indoor acoustic
conditions. An early exploratory survey at Military Hospital 175 reported elevated indoor noise
levels and sleep-related complaints among hospital occupants, indicating that aircraft and road
traffic noise may penetrate hospital buildings and affect indoor environments (34). Subsequent
conference-based studies further examined short-term sleep disturbance and the moderating
effects of confounding factors, highlighting the complex interactions between acoustic exposure,
perception, and contextual variables in hospital settings (35, 36). These preliminary findings
underscored the necessity of investigations integrating environmental noise monitoring, subjective
assessment, and physiological indicators.

Tan Son Nhat International Airport (TSN) in Ho Chi Minh City, Vietnam, represents a major
source of environmental noise due to its high air traffic volume and central location within a
densely populated area. As the country’s busiest airport, TSN generates substantial noise pollution
that affects nearby residential and institutional areas, including hospitals. Military Hospital 175,
located approximately 1 km from the southeast runway end of TSN and surrounded by major roads,
is one of the facilities most exposed to continuous aircraft and traffic noise. This raises concerns
regarding the potential impacts on sleep quality, physiological responses, and overall health
among both hospital patients and staff.

Building on previous exposure—response research, the present study expands the investigation to
evaluate short-term physiological and environmental indicators that may clarify mechanisms
underlying noise-related health outcomes. The study was conducted at Military Hospital 175 from
2022 to 2024, with three main objectives: (1) to assess the impact of environmental noise on sleep
and health among hospital occupants; (2) to examine factors influencing short-term physiological
responses using wearable devices; and (3) to explore potential relationships among diverse
environmental and physiological indices beyond conventional exposure—response analysis.
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In this study, the surveyed hospital was selected for its proximity to the TSN flight path and
exposure to both aircraft and urban traffic noise. A combination of noise monitoring, questionnaire
surveys, and physiological measurements was employed. The monitored indices included Laeq,
Lden, Lnight, Lamax, Lamin, and temporal noise variation, alongside sleep-quality parameters (sleep
efficiency, total sleep time, wake after sleep onset) and heart-rate-variability-based metrics
(SDNN, RMSSD, LF/HF ratio,....). The hospital’s location and surrounding noise context are
illustrated in Figure 13.
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igure 1 3.Military Hospital 1 75°s location (A aed from the article ;;c}er\review, Nguyen et
al., 2025, Noise & Health, Manuscript ID: nah 223 25.)

4.2  Methods
4.2.1 Study Design

This study was conducted over a three-year period (2022-2024) to examine the effects of
environmental noise on sleep and health in a hospital located near an international airport. The
research involved a series of surveys conducted at different stages to capture changes in both noise
conditions and human responses as air traffic gradually recovered after the COVID-19 pandemic.
The initial survey in 2022 focused on site selection and baseline measurements to characterize the
hospital’s background acoustic environment during a period of reduced flight activity. In the
following year, a comprehensive survey was conducted that combined continuous environmental
noise monitoring, questionnaire administration, and wearable-based physiological recordings to
evaluate the relationship between noise exposure and sleep or health outcomes under regular
hospital operation. The final survey in 2024 expanded the dataset by including additional noise
measurements and updated information collected after the resumption of normal flight operations.
All data from the three surveys were then integrated for statistical analysis to explore associations
between environmental noise indicators, sleep quality parameters, and short-term physiological
responses.

i
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4.2.2 Noise Exposure Assessment

Noise exposure at surveyed hospitals was assessed across multiple departments and floors from
2022 to 2024. Figure 14 shows the hospital’s location relative to Tan Son Nhat International
Airport, highlighting potential external noise sources. Measurements were conducted in patient
rooms, staff rooms, balconies, and the rooftop, both indoors and outdoors, as summarized in Table
10.

Noise levels were measured using a Class 1 sound level meter (NL-42, RION Co., Ltd., Japan),
which complies with IEC 61672 standards [8]. The instrument was calibrated before and after
each measurement campaign using an acoustic calibrator (94 dB at 1 kHz) to ensure measurement
accuracy. At each location, the microphone was positioned at a height of approximately 1.2—-1.5
m above the floor, corresponding to the typical human ear level [9]. To minimize reflection effects,
measurement points were selected to maintain a minimum distance of approximately 1 m from
walls, ceilings, or other large reflective surfaces whenever feasible. Continuous noise
measurements were conducted for one week at each location to capture typical temporal variations
in noise exposure. The recorded acoustic parameters included the daytime equivalent continuous
A-weighted sound pressure level, Laeq(6:00-21:00), the nighttime equivalent continuous A-
weighted sound pressure level, Laeq (21:00-6:00) as well as Lden. Measured data were averaged
for each location to quantify representative noise exposure levels.

In addition to field measurements, aircraft noise exposure from 2022 to 2024 was estimated using
the Integrated Noise Model (INM), version 7.0 [10]. Aircraft operation data were derived from
Automatic Dependent Surveillance—Broadcast (ADS-B) records collected using a receiver
installed in the inpatient ward of the surveyed hospital, enabling real-time tracking of aircraft
movements. Typical aircraft types operating at Tan Son Nhat International Airport were classified
according to standard INM aircraft categories. Default noise—power—distance relationships and
engine power settings during takeoff and landing phases embedded in the INM database were
applied due to the lack of airline-specific operational data.

Aircraft route data from TSN International Airport were integrated with flight tracking
information obtained from Flightradar24 [11] to generate aircraft noise contour maps. Based on
the model outputs, Lden and Lnighe Were calculated to represent long-term aircraft noise exposure
at the hospital site. During the three-year monitoring period, a gradual increase in flight activity
was observed, reflecting the recovery of aviation operations following the COVID-19 pandemic.

Table 10. Noise measurement locations within Military Hospital 175 (Adapted from under review,
Nguyen et al., 2025, Noise & Health, Manuscript ID: nah 223 25.)

Department / Ward Floor Measurement Year(s) Environment
Location Measured
Gastroenterology (A3) 2F Patient room 2022, 2023, Indoor
2024
Gastroenterology (A3) 2F Balcony 2023 Outdoor
Inpatient Ward 4F Staff room 2023, 2024 Indoor
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Inpatient Ward 4F Balcony 2022, 2023, Outdoor
2024

Inpatient Ward 10F Rooftop 2022, 2023, Outdoor
2024

Orthopedic/Physiotherapy— 2F Patient room 2024 Indoor

Rehabilitation (C6)

= »4 .i
S L

_qinpatient Ware o

Figure 14. Noise measurement locations within surveyed hospital. (Source: article under review,
Nguyen et al., 2025, Noise & Health, Manuscript ID: nah_223 25.)

4.2.3 Self-Reported Health Outcomes via Questionnaire Survey

Three questionnaire surveys were conducted in September 2022, August 2023, and August 2024
to investigate sleep disturbance and insomnia among patients and hospital staff exposed to both
aircraft and road traffic noise. Survey sites included patient and staff rooms representing different
noise exposure conditions within the hospital. Face-to-face interviews were conducted with
participants who provided informed consent. In each survey, some respondents from the previous
year were revisited, while new participants were also recruited to maintain the sample size and to
capture temporal variations in sleep-related responses. The questionnaire items were developed
with reference to several standardized instruments. Noise annoyance was assessed using the
Technical Specification ISO/TS 15666 [12], while the Insomnia Symptom Questionnaire (ISQ)
[13,14] was employed to identify respondents experiencing insomnia. Table 11 provides a
summary of the main questions and the evaluation scales applied across all three surveys to
measure sleep disturbances.
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Table 11. Questions and evaluation scales for measuring the outcomes of insomnia [34-36].

Annoyance

Question: When you stay at the hospital/ Since you were admitten to the hostipal, what number
from 0 to 10 best shows how much you are bothered, disturbed, or annoyed by aircraft noise?

Evaluation scale: 11-point numerical scale: from 0 (not annoyed at all) to 10 (extremely
annoyed)

Question:
Please answer this question concerning your sleep:
(a) Do you have any trouble with your sleep? No/Yes

(b) If you answered "Yes" to the above question, please choose the corresponding alternative
(Alternatives: Rarely or not at all, Once or twice a week, More than three times a week) for the
following item: (1) Difficult to fall asleep; (2) When awakened during the night, it is difficult
to sleep again; (3) Awakened early in the morning; (4) Do not feel as having slept well the next
morning; (5) Sleepy during daytime and cannot work well; (6) Others

Evaluation scale: 1: have no insomnia symptoms (*), 2: have insomnia symptoms

(*) The participants with insomnia symptoms are those who responded affirmatively to
Question (a): Do you have any trouble with your sleep? And (5) sleepy during daytime and
cannot work well more than three times a week; and had experienced at least one of the other
symptoms (1)— (4) more than three times in a week.

4.2.4 Health Index Monitor
4.2.4.1 Sleep Stages

Sleep parameters were continuously recorded using a Fitbit Sense (Fitbit Inc., San Francisco, CA,
USA), a wrist-worn photoplethysmography (PPG)-based wearable device that automatically
tracks sleep stages and physiological responses. The Fitbit Sense integrates a triaxial
accelerometer, optical heart rate sensor, and electrodermal activity sensor to estimate sleep
stages—wake, rapid eye movement (REM), light, and deep—based on proprietary algorithms
validated against polysomnography (PSG) in previous studies [15,16,18]. Data on total sleep time
(TST), sleep efficiency (SE), sleep onset latency (SOL), wake after sleep onset (WASO), and the
proportions of wake, REM, light, and deep sleep were extracted from the Fitbit application. To
evaluate sleep quality, nightly averages of these parameters were calculated for each participant.
Among them, sleep efficiency (the ratio of total sleep time to time in bed) and the percentage of
deep sleep were used as the primary indicators of sleep quality [17]. All data were exported and
analyzed using Python (v3.10), and results were expressed as mean + standard deviation.
Differences in noise exposure across sleep stages were tested using the Kruskal-Wallis test, a non-
parametric method suitable for comparing more than two independent groups when normality
assumptions are not met. Differences in noise exposure across sleep stages were tested using the
Kruskal-Wallis test, a non-parametric method suitable for comparing more than two independent
groups when normality assumptions are not met. Statistical significance was defined as p < 0.05.
The use of the Fitbit Sense enabled non-invasive, continuous, and practical monitoring of sleep
among both recovering patients and healthcare staff under real-world hospital conditions. This
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approach aligns with previous research confirming the device’s reliability and validity for clinical
and population-level sleep assessments [15,16,18].

4.2.4.2 Heart Rate Variability

Heart rate variability (HRV) is a physiological indicator reflecting the variation in time intervals
between consecutive heartbeats. It serves as a non-invasive marker of autonomic nervous system
(ANS) activity, providing insights into the balance between sympathetic and parasympathetic
regulation [9]. In this study, HRV was measured using the Bittium Faros 180 device (Bittium
Corporation, Finland), a wearable electrocardiogram (ECG) recorder designed for continuous
cardiac monitoring. Participants were instructed to wear the device during sleep (Figure 15),
enabling continuous ECG signal recording throughout the night. This approach allowed for the
assessment of nocturnal cardiac autonomic modulation and sleep-related physiological responses
under different environmental noise exposure conditions. The recorded ECG data were analyzed
using Kubios HRV Premium software (version 3.5, Kuopio, Finland), a validated and widely used
tool for HRV [20]. The software automatically detected R-peaks and extracted RR intervals,
followed by artifact correction and detrending using the smoothness prior’s method. HRV
parameters were computed in the time domain, frequency domain, and nonlinear domain, as
summarized in Table 12. These indices provided a comprehensive evaluation of autonomic
activity, parasympathetic—sympathetic balance, and the physiological effects of environmental
noise during sleep.

Figure 15. Participants wore the Bittium Faros 180 wearable ECG recorder during sleep. The

monitor is attached to the anterior chest using adhesive electrodes, allowing continuous recording
of ECG and RR-intervals overnight [34,36].

Table 12. Summary of HRV indices analyzed in this study (Adapted from article under review,
Nguyen et al., 2025, Noise & Health, Manuscript ID: nah 223 25, and r[34,36])

Domain Parameter Description Unit Physiological Interpretation
Time SDNN Standard deviation of NN ms  Reflects overall HRV and total
intervals autonomic modulation
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Time RMSSD  Root means square of ms  Sensitive index of short-term
successive differences HRV; represents parasympathetic
between NN intervals (vagal) activity

Frequency LF Low-frequency power ms? Represents both sympathetic and
(0.04-0.15 Hz) parasympathetic modulation

Frequency HF High-frequency power ms?> Marker of  parasympathetic
(0.15-0.40 Hz) (vagal) activity; linked to

respiratory sinus arrhythmia

Frequency LF/HF Ratio of low- to high- —  Reflects sympathovagal balance;
frequency power higher values indicate

sympathetic predominance

Nonlinear SDI Standard  deviation of ms  Represents short-term
instantaneous beat-to-beat parasympathetic modulation
variability (Poincaré plot)

Nonlinear SD2 Standard deviation of long- ms  Reflects overall autonomic
term RR interval variability regulation and long-term
(Poincaré plot) variability

Nonlinear DFA al  Short-term scaling —  Describes  short-term  fractal
exponent from detrended correlation and adaptability of
fluctuation analysis HRYV (1-11 beats)

Nonlinear DFA a2  Long-term scaling exponent —  Reflects long-term correlation
from detrended fluctuation and autonomic stability over
analysis extended intervals (>11 beats)

4.3 Results

4.3.1 Noise Exposure Levels

Noise exposure assessments conducted at surveyed hospital from 2022 to 2024 revealed
consistently elevated acoustic levels across multiple hospital departments. Measurements were
carried out in the Gastroenterology Department (2022—2024) and the Inpatient Ward (2022—-2024),
with additional observations added for the Physiotherapy—Rehabilitation Department (C6) in 2024.
The average A-weighted noise levels at patient areas and staff areas for the three years are
summarized in Table 13 and Table 14, respectively.

In the Gastroenterology Department, indoor measurements on the second floor remained relatively
stable across the three years, with daytime equivalent continuous sound levels (Laeq, 6-21 ) ranging
from 56.4 to 61.3 dB and nighttime levels (Laeg, 216 ) between 50.6 and 53.2 dB. The day—
evening—night levels (Lden) varied slightly, from 59.0 to 62.8 dB. While differences across years
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were modest, the 2024 measurements indicated a slight increase in internal noise compared with
previous years.

In the Inpatient Ward, measured noise levels consistently exceeded the thresholds for special areas
defined by QCVN 26:2010/BTNMT][25]. Indoor areas on the fourth floor recorded Laeq, 6-21
values of 56.5-58.0 dB, whereas outdoor balcony and rooftop locations exhibited substantially
higher Lgen values, reaching 65.3 dB on the rooftop in both 2023 and 2024. Nighttime levels on
the rooftop remained above 57 dB, indicating continuous exposure to high noise even during rest
periods.

For the Physiotherapy—Rehabilitation Department (C6) in 2024, indoor measurements showed
Laeq, 621 and Lgen values comparable to those observed in the Gastroenterology Department,
confirming that excessive noise extends beyond patient wards to rehabilitation facilities. Across
all departments and measurement points, none of the recorded values complied with the QCVN
26:2010/BTNMT daytime (55 dB) or nighttime (45 dB) limits.

Table 15 and 16 summarize the predicted aircraft noise exposure levels Lden and Lnight from 2022
to 2024 at the surveyed hospital departments. The results show a gradual increase in both indices
over the three-year period, corresponding to the recovery of flight activity at Tan Son Nhat Airport.
At the Gastroenterology Department (A3), Lgen remained around 55-56 dB, while Luignt increased
from 46.6 dB in 2022 to 51.7 dB in 2024. Similar trends were observed in the Inpatient Ward,
where Lgen rose from 55.9 dB to 57.5 dB, and Lnighe from 47.4 dB to 52.2 dB. In 2024, the
Orthopedic/Physiotherapy Rehabilitation Department (C6) also exhibited relatively high exposure
levels (Lden = 57.0 dB, Luight = 51.7 dB).

All predicted aircraft noise levels exceeded the WHO Environmental Noise Guidelines for the
European Region (2018) [2], which recommend Lden < 45 dB and Luighe < 40 dB (outdoor) to
protect against adverse health outcomes such as annoyance, cardiovascular effects, and sleep
disturbance. The estimated exposure levels at all surveyed hospital departments were therefore
above the threshold associated with potential health risks, suggesting that hospital environments

near Tan Son Nhat Airport are subject to continuous high noise burdens.

Figures 16 and 17 illustrate the distribution of aircraft noise contours around Tan Son Nhat Airport,
highlighting areas exposed to Lden above 55 dB and Lnigne above 45 dB, which encompass all
surveyed hospital locations.

Table 13. Average A-weighted noise level at patient areas in three years [34-36].

Orthopedic/Physiotherapy — Rehabilitation

Gastroenterology (A3) Department (C6)
2022 2023 2024 2024
Indoor  Indoor  Balcony Indoor Indoor
QF) (F)  (@F) (2F)  (2F)
Laay 59.0 56.4 57.5 61.1 57.9
Levening  58.7 55.1 57.5 61.0 57.0
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Luight 52.9 49.8 543 52.1 51.7
Len 61.6 59.0 61.7 62.8 60.3
Laeq621  59.6 56.4 57.5 61.3 58.0
Lieg21.6 53.0 50.6 54.6 53.2 52.1
Laegoan  58.3 55.1 56.7 59.6 56.6

Table 14. Average A-weighted noise level at staff areas in three years [34-36].

Inpatient Ward
2022 2023 2024
Balcony Rooftop Indoor Balcony Rooftop Indoor Balcony Rooftop
(4F) (10F) (4F)  (4F) (10F)  (4F)  (4F) (10F)
Laay 57.9 62.1 575 563 61.9 46.7  56.7 61.1
Levening 57.0 62.3 574  57.1 61.6 493 593 61.1
Lnight 51.7 56.5 542  56.7 57.5 47.6  54.1 57.9
Len 60.3 65.0 61.6  63.1 65.3 547 620 65.3
Lieg 621 58.0 62.3 57.5 565 61.9 477 569 61.1
Lueg21-6 52.1 57.2 546  56.8 58.1 477 553 58.2
L teg24n 56.6 61.1 56.7  56.6 60.8 479 564 60.1

Table 15. The average number of daily flight operation in three years (source: by author).

&%ﬁ:ﬁ;on 2022-Aug  2023-Aug  2024-Aug
Arrival 175 206 206

Day (6:00-18:00)  Departure 176 223 226
Total 346 429 432
Arrival 55 78 75
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Evening (18:00— Departure 56 72 77
22:00) Total 11 150 152
Arrival 51 76 87
Night (22:00-6:00) Departure 53 69 71
Total 104 145 158
Arrival 281 360 368
All day Departure 285 365 374
Total 566 725 742

Table 16. Estimated aircraft noise exposure levels at the surveyed hospital from (2022-2024)
(Adapted from the article under review, Nguyen et al., 2025, Noise & Health, Manuscript ID:

nah 223 25))
Location Lien Light
Year 2022 2023 2024 2022 2023 2024
Gastroenterology (A3) 55.1 56.6 56.6 46.6 49.1 51.7
Orthopedic/Physiotherapy
Rehabilitation Department (C6)  _ , 57.0 - , 51.7
Inpatient ward 55.9 57.5 57.5 47.4 49.9 52.2
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Tan Son Nhat International Airport (VVTS)
Noise prediction model: INM

Current prediction conditions: Lgen 55 dB
Target year: 2022-Sep, 2023-Aug, 2024-Aug
Runway usage: Estimated using 1-day ADSB data
Track: Estimated 1-day ADSB data
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levels exceeding 55 dB across all surveyed hospital. (Adapted from article under review, Nguyen
et al., 2025, Noise & Health.)
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Figure 17. Noise contours of TSN Airport delineate the areas exposed to nighttime noise levels

exceeding 45 dB across all surveyed hospital. (Adapted from article under review, Nguyen et al.,
2025, Noise & Health.)

4.3.2 Associations Between Noise Exposure and Self-Reported Heath QOutcomes
4.3.2.1Questionnaire Survey Results

Table 17 presents the results of structured questionnaire surveys conducted in 2022, 2023, and
2024 among patients and staff at the surveyed hospital. The surveys assessed participants’
characteristics, perceptions of the hospital environment, noise sensitivity, sleep quality, and self-
rated health status. Overall, noise sensitivity and annoyance increased over time, accompanied by
a decline in staff satisfaction with quietness, suggesting a rising awareness of hospital noise issues.
The habit of opening windows has decreased, likely reflecting attempts to reduce outdoor noise
intrusion. In 2024, 17.1% of staff and nearly half of the patients reported annoyance caused by
aircraft noise. Sleep and health indicators also suggested potential noise-related effects: up to 60%
of patients reported poor sleep during noisy periods, while a smaller proportion of staff
experienced insomnia or stress. Patients consistently reported poorer overall health than the staff.
Lifestyle responses among staff showed gradual improvement, including less alcohol use and
more physical activity.

Table 17. Data on personal and attitudinal, and self-rated health variables (2022-2023-2024)
(Survey data collected and compiled by the authors; adapted from article under review, Nguyen
et al., 2025, Noise & Health and [34,35]).

Staff Patients
2022 2023 2024 2022 2023 2024
survey survey survey survey survey survey
Number of responses 28 28 35 4 2 5
Personal and attitudinal variables
50.0 60.7 82.9 100.0 80.0
Gender Male (14728)  (1728)  (29/35)  (4/4) 100G~ s
100.0 100.0 100 80.0
Age <60 years old (28/28) (28/28) (35/35) 50.0 (2/4)  100.0 (2/2) @)
100.0 100.0 97.1 75.0 80.0
Room (26126)  (28/28)  (3435) (3 100.0 (2/2) (1/5)
Area preference Surrounding 100.0 100.0 97.1 100.0 100.0 (2/2) 100.0
environment (27727) (28/28) (34/35) (4/4) ' (5/5)
(Positive)
Living condition Streets,  sceneries, 100.0 100.0 97.1 100.0
buildings Q7727)  (2828)  (34135)  (4/4) 100.0(2/2) 1000 5/5
View from room 100.0 100.0 91.4 100.0 100.0 272y 1000

(727)  (2828)  (32/35)  (4/4) (5/5)
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75.0

Quietness 100.0 85.7 85.7 100.0
(27/27) (24/28) (30/35) (3/4) (5/5)
. 100.0 92.9 88.6 100.0 100.0
Convenience (Q727)  (2628)  (31/35)  (4/4) 100.022) 55y
51.9 50.0 25.7
Dry season 0 0 40.0 (2/5)
Open windows of (14/27) (14/28) (9/35)
the room 44.4 39.3 143
Rainy season 1227 (1128) (535  ° 0 0
Cold 0 0 29(1/35) 0 0 0
10.7 11.4 60.0
Hot 7.1 (2/28) (3/28) (4/35) 0 0 355)
Sensitivity
Noi 712028) 36128 ] 0 200 60.0(
oise . .
(6/35) (12) 3/5)
Vibration 3.6(1/28) 3.6(1/28) O 0 0 0
Self-rated health variables
Aircraft noise 3.6(128) O 17.1 0 0 0
’ (6/35)
Annoyance (5- . 14.3 20.0
point verbal scale) Road traffic noise 0 3.6 (1/28) (5/35) 0 100.0 (2/2) /5)
Vibration 3.6 (1/28) 3.6 (1/28) 114 0 0 0
) ) (4/35)
- Hi 50.0
Annoygnce (11 nghly gnnoyed 0 0 57(235) 0 40.0
numerical scale) (Aircraft noise) (172) (2/5)
33.3 (1/4) ’ 0
Sleep Quali L 10.7 7.1(2/28) 5.7 (2/35) before - g)/fS)
eep Quality ow . . . efore
(3/28) 50.0 (2/4) before
during 100.0 (2/2) ©60.0 (3/5)
during during
Insomnia Have symptoms 3.6(128) O 2.92/35) 0 0 0
Depression Have symptoms 0 0 5.7@2/35) 0 0 0
Hearing ability Have difficulty 0 0 0 0 0 0
7.1 100.0 80.0
Health status Bad 7.1(2/28 0 100.0 (272
(2/28) (2/28) (3/3) 2/2) (4/5)
Life satisfaction Dissatisfied 0 0 0 0 0 0
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14.3 17.9 11.4

Stress Stressful (4/28) (5/28) (4/35) 0 0 0
Morbidity Have symptoms 3.6 (1/28) (13()/278) 5.7(2/35) 75.0(3/4) 100.0(2/2) 60.0(3/5)

Salt intake (much) 0 (0/19) 4.8 0 0 0 0

(1/21)
Nutrition 61.1 45.0 71.4
) , : 33.3(1/3 0 60.0 (3/5

(Do not think) (11/18) (9/20) (25/35) (173) (3/5)
Routines . 79.2 19.2 26.5 100.0

Drink much alcohol (19/24) (5/26) (9/34) (4/4) 0 0

Smoking (a lot) 42(1/24) 0 0 0 0 0

Do not do exercises 44.0 37.0

much (11/25) (10/27) 5.7(2/35) 50.0(2/4) 100.0(2/2) 60.0(3/5)
BMI* >29 0 0 2.9(@1/35) 0 0 0

*BMI categories were defined according to WHO global standards (BMI > 30 kg/m?) rather than Asian-specific cutoffs to allow comparability with

previous international studies [24].

4.3.2.2 Association Between Noise Exposure and Insomnia

Table 18 summarizes the bivariate likelihood ratio test results for factors associated with self-
reported insomnia. Among all examined variables, only odor sensitivity (L-R ¥* = 4.81, p =
0.0284) and life satisfaction (L-R x> =5.11, p =0.0237) were found to have statistically significant
associations with insomnia. Noise exposure indicators such as Lunight, Lden, and Laeq did not show
significant relationships (p > 0.05), nor did subjective environmental factors including quietness
and stress. Based on these results, odor sensitivity and life satisfaction (both p < 0.05) were
included in the multiple logistic regression model, along with Lnign, duration of residence,
quietness, and stress as control variables to account for potential confounding effects.
As shown in Table 19, only odor sensitivity (OR =24.57, p = 0.0126) and life satisfaction (OR =
0.165, p = 0.0089) remained significantly associated with insomnia. Participants who were more
sensitive to odors had a substantially higher likelihood of reporting insomnia, while those
dissatisfied with life were also more likely to experience sleep disturbance. Other variables, such
as the measured night-time noise level (Lnignt), perceived quietness, stress, and duration of
residence, were not statistically significant (p > 0.05). The model achieved a good predictive
performance (AUC = 0.77), indicating that psychosocial and perceptual factors contributed more
strongly to insomnia than objective noise exposure.

Table 18. Bivariate likelihood ratio test for potential predictors of insomnia. Each variable was
individually tested for its association with self-reported insomnia using the likelihood ratio chi-
square test (source: by author).

Variable Likelihood Ratio Chi-square p-value
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LAeq,24n 1.358 0.244
Lden 0.000 —
Lnight 1.037 0.309
Length of residence 1.088 0.297
Area preference 0.000 0.999
Surrounding environment 0.000 —
Sceneries — _
View from room 0.000 0.999
Quietness 0.047 0.828
Convenience 0.005 0.942
Open window (dry season) 0.738 0.390
Open window (rainy season) 0.177 0.674
Cold 0.000 0.998
Hot 0.004 0.949
Noise perception 0.333 0.564
Vibration 0.000 0.999
Chemicals 0.000 —
Odor sensitivity 4.805 0.0284*
Staying at home — —
Life satisfaction 5.114 0.0237*
Health status 0.278 0.598
Stress 0.034 0.854
Salt intake 0.105 0.745
Nutrition 0.046 0.831
Alcohol 0.147 0.701
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Smoking — _

Exercise 0.104 0.747

*p-value < 0.05

Table 19. The multiple logistic regression of insomnia (Generalized R2: 0.1764; AUC: 0.77039).
(Adapted from article under review, Nguyen et al., 2025, Noise & Health.)

Item Category Estimate  Std Error p-Value  Odds Ratio
Intercept -7.682 8.058 0.3404
Luight ° 0.120 0.147 0.4131 1.128b
Not sensitive 1
Odor sensitivity
Sensitive -1.601 0.643 0.0126*  24.570
Duration of > Yyears 1
residence <5 years 0214  0.957 0.8230  1.534
Good 1
Quietness
Bad 0.638 0.492 0.1944 0.279
Not stressful 1
Stress
Stressful 0.461 0.596 0.4396 1.585
Satistied 1
Life satisfaction
Dissatisfied 0.901 0.344 0.0089*  0.165

b Night-time equivalent continuous sound pressure level
*p-value < 0.05

4.3.2.3 Association Between Noise Exposure and Annoyance

Table 20 summarizes the results of the bivariate likelihood ratio tests for potential predictors of
annoyance. Among all examined variables, quietness (L-R y* = 67.48, p < 0.0001), cold
perception (L-R 4> =52.08, p <0.0001), and stress (L-R ¥*>=57.30, p <0.0001) were significantly
associated with annoyance. In contrast, objective noise indicators such as Laeq, Lden, and Lnight
showed no significant relationships (p > 0.05).

Based on the bivariate results, quietness and stress (both p < 0.001) were selected as key subjective
predictors, while L4en was included in the multivariate model to represent objective noise exposure.
Table 21 presents the results of the multiple logistic regression analysis examining factors
associated with self-reported annoyance. After adjusting for potential confounders, both the day—
evening—night noise level (Lden) (p = 0.0137) and perceived quietness (p = 0.0236) remained
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significant predictors of annoyance. Participants who perceived their environment as “bad” in
terms of quietness were substantially more likely to report annoyance (OR = 31.46), while higher
Lqen values were also associated with increased annoyance. In contrast, stress was not statistically
significant (p = 0.1514). The model demonstrated excellent discriminative ability (AUC = 0.91),
indicating that the combined effects of objective noise exposure and subjective environmental
perception accounted for a large proportion of the variance in annoyance.

Table 20. Bivariate likelihood ratio test for potential predictors of annoyance. Each variable was
individually tested for its association with self-reported insomnia using the likelihood ratio chi-
square test (source: by author).

Variable Likelihood Ratio Chi-square p-Value
L Aeq,24n 0.00006 0.9938
Lden 0.0000000016 1.0000
Lnignt 0 —
Duration of residence 0.0000000006 1.0000
Area preference 0.2235 0.6364
Surrounding environment 0 —
Sceneries — —
View from room 0.0000000228 0.9999
Quietness 67.4805 <0.0001
Convenience 0.0000000287 0.9999
Open window (dry season) 0.0000000189 0.9999
Open window (rainy season) 0.0000000249 0.9999
Cold 52.0751 <0.0001
Hot 0.00000000065 1.0000
Noise perception 0.0668 0.7960
Vibration 0.00000000127 1.0000
Chemicals 0 —
Odors 0.000000408 0.9995
Stay at home — —
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Life satisfaction 0.0000000055 0.9999
Health status 0.0000969 0.9921
Stress 57.3018 <0.0001
Salt intake 0.000000408 0.9995
Nutrition 0.0000000000869 1.0000
Alcohol 0.000000000351 1.0000
Smoking — .
Exercise 0.0000000524 0.9998

*p-value < 0.05
Table 21. The multiple logistic regression of annoyance (Generalized R2: 0.3116; AUC: 0.91039).
(Adapted from article under review, Nguyen et al., 2025, Noise & Health.)

[tem Category Estimate  Std Error p-Value  Odds Ratio
Intercept 36.769 28.666 0.1996
Laen® -0.637 0.468 0.0137 0.529
Good 1
Quitetness
Bad -1.724 0.762 0.0236*  31.462
Not stressful 1
Stress
Stressful -1.195 0.809 0.1514 10.931

2 Day-evening-night-time equivalent continuous sound pressure level
*p-value < 0.05

4.3.3 Health Monitoring Outcomes
4.3.3.1 Associations Between Sleep Stages and Noise Exposure

A total of five recovering patients and twenty-eight healthy hospital staff members participated in
the study. Participants wore the device throughout their sleep period, from bedtime until waking,
for one night of observation. Table 22 and 23 summarizes the demographic characteristics of the
participants by sex and age group for 2023 and 2024. In 2023, data were obtained from 21
participants (19 staff and 2 patients), while in 2024, 14 participants (9 staff and 5 patients) were
included in the analysis.

Figure 18 presents the distributions of Laeq, Lamax, and Lamin across different sleep stages among
patients after outlier removal. Laeq showed relatively small variation across stages, ranging
approximately from 48 to 50 dB, indicating a stable background noise environment during sleep.
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The Kruskal-Wallis test indicated that differences in Laeq across sleep stages approached
statistical significance (H="7.512, p =0.057). In contrast, Lamax differed significantly among sleep
stages (H =9.684, p = 0.021), with higher peak noise levels observed during wake periods. These
peaks occasionally exceeded 65 dB, suggesting the presence of intermittent noise events with the
potential to disrupt sleep continuity. Lamin remained relatively stable across stages (H = 6.651, p
=0.084), varying within a narrow range of approximately 45-48 dB, reflecting limited fluctuation
in the lowest ambient noise levels.

Figure 19 illustrates the distributions of Laeq, Lamax, and Lamin across sleep stages among hospital
staff. For Laeq, median values were similar across wake, REM, light, and deep sleep stages,
generally ranging between approximately 53 and 56 dB. Despite the relatively small absolute
differences, the Kruskal-Wallis test indicated a statistically significant difference among sleep
stages (H=18.437,p <0.001), reflecting subtle but consistent variation in background noise levels
across stages. For Lamax, clearer differences were observed across sleep stages. Median Lamax
values were higher during wake and light sleep compared with REM and deep sleep stages, with
some peak values approaching or exceeding 70 dB during wake periods. The Kruskal-Wallis test
confirmed a significant difference in Lamax among sleep stages (H=26.425, p <0.001), indicating
that peak noise events varied systematically with sleep stage. For Lamin, median values were
clustered within a narrow range (approximately 50-54 dB) across all sleep stages. Statistically
significant differences were detected among stages (H = 13.968, p = 0.003), suggesting small but
consistent variations in the lowest ambient noise levels.

Table 22. Distribution of patients by sex and age group for sleep quality analysis [36].

Year Sex 20-29 30-39 40-49 50-39
Female 0 0 0 0

2023
Male 0 0 0 2
Female 1 2 0 1
2024
Male 1 3 0 2

Table 23. Distribution of staff by sex and age group for sleep quality analysis [36].

Year Sex 20-29 30-39 40-49 50-59

Female 5 3 0 0
2023

Male 6 5 0 0

Female 1 2 0 0
2024

Male 3 3 0 0
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Figure 18. Comparison of noise levels across sleep stages of all patients (Source. article under
review, Nguyen et al., 2025, Noise & Health.)
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Figure 19. Comparison of noise levels across sleep stages of all staff (Source: article under review,
Nguyen et al., 2025, Noise & Health.)

4.3.3.2 Associations Between HRYV Indices and Noise Exposure
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Figures 21a-21b and 23a-23b present the correlations between environmental noise indicators
(LAeq, Lamax, and Lamin) and heart rate variability (HRV) indices among hospital staff (n = 8) and
patients (n = 4) monitored during 2022-2024. The Spearman’s correlation heatmap (Figure 20)
for staff revealed overall weak and non-significant associations between noise and HRV
parameters (|p| < 0.3, p > 0.05). Among time-domain indices, SDNN showed a slight positive
correlation with Laeq (p = 0.22), while RMSSD, reflecting short-term parasympathetic activity,
remained stable across different noise levels (p = 0.00). In the frequency- and nonlinear-domain
measures, the LF/HF ratio, DFA al, and DFA a2 demonstrated mild negative correlations (p = —
0.3 to —0.1), suggesting a small, non-significant reduction in HRV complexity or vagal modulation
under higher noise exposure. Overall, these findings indicate that fluctuations in environmental
noise did not induce measurable physiological stress among staff, likely due to habituation or
adaptation to the hospital’s acoustic environment.

In contrast, the correlation heatmap for patients (Figure 22) showed a markedly different pattern.
Moderate correlations were observed between noise indicators and specific HRV metrics—
particularly positive correlations between RMSSD and all noise indicators (p = 0.6) and negative
correlations between DFA al and noise levels (p = —0.6). Although these relationships did not

reach statistical significance (p > 0.05), they imply a greater physiological sensitivity to noise
among patients compared with staff.
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The observed increase in RMSSD with higher Laeq or Lamax may reflect transient autonomic
adjustments or compensatory vagal activation in response to noise, whereas the decrease in DFA
al and DFA a2 suggests a reduction in heart-rate complexity and autonomic flexibility, consistent
with mild stress-related autonomic activation.

These findings suggest that patients exhibited a more reactive autonomic profile to environmental
noise, while staff members displayed physiological stability and signs of long-term adaptation.
The scatter plots (Figures 21a—21b) further support the absence of strong linear trends between
acoustic indicators and HRV metrics, confirming that noise variations within the hospital did not
produce measurable effects on autonomic cardiac regulation among staff participants.

Correlation Heatmap: Noise vs HRV

1.00
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Figure 20. Spearman’s correlation heatmap showing relationships between environmental noise
indices (Luaeg, Lamax, Lamin) and HRV parameters (SDNN, RMSSD, LF, HF, LF/HF ratio, DFA al,
DFA a2) among hospital staff (n = 8) (source: by author).
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Figure 21a. Scatter plots showing correlations between Lieq, Lamax, Lamin and Time & frequency
domain indices (SDNN, RMSSD, LF, HF, LF/HF ratio) among hospital staff (n = 8). (Source:
article under review, Nguyen et al., 2025, Noise & Health.)
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Figure 21b. Scatter plots showing correlations between Lueg, Lamax, Lamin and Nonlinear indices
(SD1, SD2, DFA o1, DFA 0.2) among hospital staff (n = 8). (Source: article under review, Nguyen
etal., 2025, Noise & Health.)
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Correlation Heatmap: Noise vs HRV
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Figure 22. Spearman’s correlation heatmap showing relationships between environmental noise
indices (LAeq, LAmax, LAmin) and HRV parameters (SDNN, RMSSD, LF, HF, LF/HF ratio, DFA

ol, DFA a2) among patient (n = 4) (source: by author).
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Figure 23a. Scatter plots showing correlations between Luieq, Lamax, Lamin and Nonlinear indices
(SD1, SD2, DFA ol, DFA 02) among patient (n = 4). (Source: article under review, Nguyen et
al., 2025, Noise & Health.)
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Figure 23b. Scatter plots showing correlations between Luieq, Lamax, Lamin and Nonlinear indices
(SD1, SD2, DFA al, DFA a2) among patient (n = 4). (Source: article under review, Nguyen et
al., 2025, Noise & Health.)

4.4  Discussions
Environmental context and acoustic implications

This study provides new evidence that hospitals located near airports are continuously exposed to
high background and intermittent noise levels that exceed both QCVN 26:2010/BTNMT
standards and WHO standards [2,25]. Rather than reiterating the specific values, it is important to
note that these acoustic conditions reflect a combination of external sources (aircraft, road traffic)
and internal contributors (medical equipment, human activity). The coexistence of these noise
sources creates a complex soundscape that is difficult to control. Similar situations have been
described in hospitals near major transport corridors. In such settings, indoor noise levels often
remain above recommended thresholds even when windows are closed [6,26]. The results suggest
that acoustic mitigation in such environments cannot rely solely on structural insulation. This
aligns with previous findings showing that hospital soundscapes are dominated by impulsive
peaks and speech-related sounds, which are especially disruptive at night [3,26].
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Role of perception and psychological factors

The absence of a statistically significant association between objective noise indicators and
insomnia symptoms does not imply that noise exposure has no health relevance. Rather, it
underscores the mediating role of psychological and perceptual factors in shaping health outcomes.
In this study, odor sensitivity and life satisfaction emerged as significant predictors of insomnia,
while annoyance was strongly associated with perceived quietness and stress. These findings
reinforce the notion that individual responses to noise are not determined solely by sound pressure
levels, but also by cognitive appraisal and emotional context [28-30].

Previous research has demonstrated that noise sensitivity functions as a vulnerability factor,
amplifying annoyance and sleep disturbance even under moderate exposure conditions [31]. The
observed association between perceived quietness and insomnia risk supports this framework,
suggesting that subjective evaluations of the acoustic environment may play an important role
alongside objective noise indicators in hospital settings. Consequently, interventions that address
perceptual dimensions, such as acoustic zoning, spatial reorganization, patient education, and
environmental design may yield meaningful improvements in comfort and sleep quality, even
when large reductions in sound levels are difficult to achieve.

Physiological adaptation and vulnerability

Physiological findings from HRV analysis provide further insight into the differential responses
of patients and medical staff exposed to the same acoustic environment. Among staff members,
correlations between HRV indices and noise indicators were weak and non-significant, suggesting
relative physiological stability. This pattern may reflect habituation or long-term adaptation to
chronic occupational noise exposure, as reported in studies of workers in persistently noisy
environments [32].

In contrast, patients exhibited moderate trend-level correlations between noise indicators and
specific HRV metrics, including increased RMSSD and decreased DF Aa indices with higher noise
exposure. Although these associations did not reach statistical significance, likely due to the
limited sample size and inter-individual variability, they suggest a tendency toward greater
physiological reactivity among patients. Such trends are consistent with clinical and
environmental health literature indicating that individuals with compromised health status or
reduced coping capacity may show heightened autonomic sensitivity to environmental stressors,
including noise [33].

Taken together, these findings support a conceptual framework in which objective noise exposure,
subjective perception, and physiological susceptibility interact to influence health outcomes in
hospital settings near airports. While medical staff may develop adaptive mechanisms over time,
patients may remain potentially vulnerable to short-term acoustic fluctuations. Therefore,
effective hospital noise management should combine conventional noise control with strategies
that enhance perceived environmental control and promote a calm and restorative soundscape.

Implications for hospital noise management near airports

The present findings indicate that hospital noise management near airports should extend beyond
uniform sound level reduction strategies and explicitly account for differences in vulnerability
between patients and medical staff. While staff may develop physiological adaptation to long-
term occupational noise exposure, patients-particularly those in recovery-appear more susceptible
to short-term acoustic fluctuations and intermittent high-level noise events. From a practical
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perspective, patient-centered acoustic strategies should prioritize the reduction of temporal
variability and peak noise events during rest periods, especially at night. In addition to
conventional building insulation, soundscape-oriented interventions, such as acoustic zoning,
control of intrusive operational sounds, and the introduction of predictable and low-arousal
background acoustic conditions may enhance perceived environmental control and support
physiological recovery. These approaches are particularly relevant for hospitals located near
airports, where complete elimination of external noise is often impractical.

Limitations

This study has limitations related to sample size. The small and uneven sample size, particularly
among patients, may have limited the statistical power to detect significant associations, especially
in subgroup and physiological analyses. Staff were unavailable for monitoring due to busy night
shifts, and only a limited number of healthy patients could participate. In this study, “healthy
patients” refers to patients in stable condition without severe cardiovascular diseases, diagnosed
sleep disorders, or conditions requiring intensive care. Therefore, the generalizability of results is
restricted. Future studies should expand the sample size and include different hospital departments
and longer observation periods to further clarify the relationship between hospital noise exposure,
sleep quality, and health outcomes.
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CHAPTER 5: CONCLUSIONS

This doctoral study examined the effects of environmental noise exposure on sleep, health, and
well-being in both community and hospital settings surrounding Tan Son Nhat International
Airport, Ho Chi Minh City. As discussed in Chapter 1, international research frameworks—
including the WHO Environmental Noise Guidelines and large-scale epidemiological studies such
as HYENA and DEBATS—have established exposure-response relationships linking aircraft
noise to annoyance, sleep disturbance, and cardiovascular health risks. However, these
relationships have been derived primarily from studies conducted in Europe and Japan, with
limited empirical evidence from rapidly urbanizing cities in developing countries.

The community-based findings presented in Chapter 3 both support and extend these international
observations. Consistent with WHO and HYENA-based evidence, aircraft noise exposure was
associated with annoyance and sleep-related complaints. However, at comparable exposure levels,
the overall proportion of highly annoyed residents was lower than that predicted by international
reference curves. This difference highlights the influence of contextual and socio-environmental
factors, as suggested in Chapter 1, including housing conditions, lifestyle, and cultural attitudes.
Importantly, temporal variations in annoyance and insomnia observed across different phases of
aircraft operation were not fully explained by acoustic indicators alone, indicating limitations in
conventional exposure-response models.

This doctoral study investigated the effects of environmental noise exposure on health, sleep, and
well-being among both community residents and hospital occupants in the urban vicinity of Tan
Son Nhat International Airport, Ho Chi Minh City. As highlighted in Chapter 1, environmental
noise has become a critical urban health issue, particularly in rapidly developing countries where
residential areas and healthcare facilities are increasingly located close to major transportation
infrastructure. Although international studies have established robust associations between aircraft
noise, annoyance, sleep disturbance, and cardiovascular outcomes, empirical evidence integrating
acoustic, psychological, and physiological perspectives remains limited in Vietnam. In response
to these gaps, this study adopted a multidisciplinary framework to examine environmental-noise
exposure and health responses across both community and hospital contexts.

By applying structural equation modeling (SEM), this study advances beyond the traditional
exposure—response approaches emphasized in earlier research. In line with international evidence
recognizing the importance of non-acoustic modifiers, the SEM analysis quantitatively
demonstrated that housing characteristics, noise sensitivity, and psychosocial stress significantly
mediated the relationships between aircraft noise exposure (Lden and Lnight) and health-related
outcomes. This methodological contribution directly addresses the knowledge gap identified in
Chapter 1 regarding the limited integration of acoustic and non-acoustic factors in noise—health
research in Vietnam.

The hospital-based investigation reported in Chapter 4 further extends the scope of environmental-
noise research beyond outdoor residential exposure, which has been the primary focus of most
aircraft-noise studies reviewed in Chapter 1. Consistent with previous hospital-noise research,
indoor noise levels frequently exceeded WHO guideline values and were associated with disturbed
sleep and increased stress among hospital occupants. However, this study provides novel
empirical evidence demonstrating that external transportation noise, particularly aircraft and road
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traffic noise, contributes substantially to indoor noise exposure in a hospital located near an
international airport.

Moreover, the findings confirm that acoustic indicators alone are insufficient to explain health-
related responses in hospital environments. In agreement with emerging hospital-noise literature,
perceptual and psychosocial factors played a central role in shaping sleep disturbance and
physiological stress responses. Physiological analyses further revealed differential vulnerability
between population groups: healthcare staff exhibited partial adaptation to chronic noise exposure,
whereas patients showed stronger autonomic nervous system responses to intermittent high-noise
events. These results directly address the gap identified in Chapter 1 regarding the lack of
integrated studies combining indoor noise assessment with physiological health indicators in
hospital settings.

From a policy and planning perspective, the results support the health-oriented approach
advocated by the WHO Environmental Noise Guidelines while highlighting important limitations
of purely engineering-based standards, such as Vietnam’s current noise regulation (QCVN
26:2010/BTNMT). In line with the concerns raised in Chapter 1, the findings demonstrate that
compliance with decibel-based limits alone may not adequately protect health, particularly in
noise-sensitive environments such as hospitals located near major transportation infrastructure.

Overall, this thesis confirms the general applicability of international noise—health frameworks
while demonstrating the need for context-specific adaptation in rapidly urbanizing environments.
By integrating community-based SEM analysis with hospital-based indoor noise monitoring and
physiological assessment, the study provides novel evidence that advances beyond conventional
exposure—response models. The findings underscore the importance of interdisciplinary, health-
based noise management strategies that account for non-acoustic factors and indoor exposure
pathways, thereby contributing to more effective and locally relevant approaches to urban and
hospital noise management in Vietnam.
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CHAPTER 6: FUTURE RESEARCH DIRECTIONS

Integration of Green Environment into Environmental Noise—Health Assessment

Building upon the current findings, future studies should focus on integrating green environmental
factors—quantified through the Normalized Difference Vegetation Index (NDVI)to understand
how vegetation moderates’ community responses to environmental noise.

6.1  Study Background

The preceding chapters of this thesis demonstrated that environmental noise exposure
significantly influenced community responses, including annoyance, sleep disturbance, and short-
term physiological indicators such as heart rate variability (HRV). Chapter 3 revealed that, across
the 12 residential sites around Tan Son Nhat Airport, community annoyance and insomnia varied
not only with acoustic indicators (Lden, Lnight) but also with contextual and psychological factors
such as housing conditions, noise sensitivity, and stress. Chapter 4 further showed that within
Military Hospital 175, indoor noise levels exceeded the WHO (2018) night-noise guideline of 40
dB, and participants who reported higher stress or lower life satisfaction exhibited greater
insomnia risk and lower HRV. Although these results provide valuable insight into how acoustic
and non-acoustic factors shape community responses, the potential influence of the green
environment, a key determinant of psychological recovery and health has not yet been assessed.
Urban greenery can reduce perceived annoyance through acoustic attenuation, visual comfort, and
restorative perception mechanisms [2,4]. To quantify these effects, vegetation can be measured
by the Normalized Difference Vegetation Index (NDVI), a satellite-derived indicator representing
vegetation density and greenness. Integrating NDVI with environmental noise and health data will
make it possible to clarify how green environments can buffer the negative impacts of
environmental noise on community well-being, particularly in dense urban areas and hospital
zones.

6.2  Objectives of Future Reseach
Based on the findings from this thesis, the objectives of the proposed further study are to:

e Quantify the vegetation condition using the Normalized Difference Vegetation Index
(NDVI) derived from Landsat 8/9 or Sentinel-2 satellite imagery and integrate it with
environmental noise exposure maps (Lden, Lnight) for both residential and hospital areas.

e Investigate the moderating or mediating role of NDVI in the relationship between
environmental noise exposure and community responses such as annoyance, sleep
disturbance, and HRV indices.

e Compare community responses between the 12 residential sites and the hospital
environment to determine how vegetation coverage and visual green exposure affect
perceived annoyance and physiological stress.

e Develop a predictive environmental health model integrating acoustic, environmental, and
physiological data to guide evidence-based urban and hospital planning.

6.3  Proposed Methodological Approaches

The proposed study will employ a spatially integrated and statistical approach consisting of three
main components:
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e Data Integration
Environmental noise data (Lden, Lnight, Laeq) Will be obtained from the previous noise
modeling results in this thesis. NDVI and Enhanced Vegetation Index (EVI) values will
be derived from Landsat 8/9 and Sentinel-2 imagery using Google Earth Engine (GEE).
Mean NDVI values will be extracted for each study zone (residential site or hospital
department) within defined buffer radii (e.g., 100-500 m) to represent the surrounding
greenery.

e @IS and Statistical Analysis
NDVI maps will be overlaid with environmental noise contours in QGIS to visualize the
co-distribution of green and noisy zones. Spatial regression and Structural Equation
Modeling (SEM) will be used to test whether NDVI moderates the causal pathway (noise
— annoyance/sleep disturbance — health).
The analysis will compare low- and high-green areas to detect threshold effects of
vegetation on reducing noise annoyance and physiological stress.

e Comparative and Longitudinal Study Design
The analysis will combine data from the 12 community sites and Military Hospital 175 to
identify differences in environmental sensitivity and coping mechanisms. A longitudinal
comparison (2019-2023) may be added to evaluate how vegetation recovery or loss
influences community responses over time and between cultural contexts (Vietnam and
Japan).

Environmental Community , Health
noise responses outcomes

\ /

v
NDVI
(Normalized

Difference Vegetation
Index)

7

Figure 24. Proposed framework linking environmental noise, vegetation (NDVI), and
community responses in residential and hospital settings.

6.4 Expected Outcomes and Scientific Contributions

Based on the current findings and previous research, the proposed study is expected to produce
the following outcomes:

¢ Quantitative evidence for the “green—noise—response” relationship:
NDVI is expected to show an inverse relationship with annoyance and physiological
stress, confirming its buffering effect in areas with high environmental noise exposure
[2,3].

e Improved modeling accuracy:
Incorporating NDVI into SEM models is anticipated to enhance the explanatory power of
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6.5

previous frameworks [1,5]., leading to a more comprehensive understanding of
community responses to environmental noise.

Spatial identification of restorative versus vulnerable zones:

Integrating NDVI and noise data in GIS will enable visualization of “high-noise—low-
green” versus “low-noise—high-green” areas, supporting targeted interventions near
hospitals and residential areas.

Policy and planning applications:

Findings will contribute to green-acoustic urban planning, encouraging the design of
green buffer belts, tree corridors, and restorative outdoor environments around hospitals
and residential communities, consistent with WHO (2018) [6] noise and health
guidelines.

Summary

In summary, future studies should move toward a multi-dimensional assessment that integrates
environmental noise exposure, vegetation conditions, and community health responses.
The Normalized Difference Vegetation Index (NDVI) provides a valuable metric for quantifying
greenery and its potential to mitigate the adverse effects of environmental noise.
By combining NDVI, noise mapping, and health indicators such as annoyance, sleep quality, and
HRYV, researchers can clarify how green environments enhance community resilience and promote
restorative urban and hospital design. Such interdisciplinary research will advance the
understanding of environmental health interactions and contribute to sustainable, livable cities in
both Japan and Vietnam.
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QUESTIONNAIRE ON LIVING ENVIRONMENT
AND HEALTH

ID: 2020-00x

Date: September xx, 2020
Interviewee:

Address:

GPS:

Contact:

Interviewer:
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Please answer the following questions by choosing and checking the corresponding answer:

1. What type is your house ownership?

1 Self-owning ()

2 Renting ()

3 Other ()
2. How long have you been living in your present house? years
3. How big is your floor area? About m?

4. How much do you like your residential area?

1) Like very much

2) Like

3) Neither like nor dislike

4) Dislike

5) Dislike very much

5. Please evaluate your living area according to the following items:

1 2 3 4 5
Extremely Good Neither Bad Extremely
good good nor bad

bad

(1) Surrounding environment and
natural green

(2) Surrounding street sceneries

and buildings
(3)View from your house: () () () () ()
(4) Quietness around the house () () () () ()
(5) Convenience for commuting to

working place () () () () ()
(6) Convenience to kindergartens,

schools or universities () ) ) ) )
(7) Convenience to hospitals/health () () () () ()

clinics
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(8) Convenience to post offices,

banks or markets () ) ) () ()
(9) Convenience to access to public

transportation () ) ) () ()

6. Thinking about the last 4 months or so, how much does each of the following factors bother,
disturb or annoy you when you are here at home?

1 2 3 4 5
Not at all | Slightly Moderately | Very |Extremely
(1) Aircraft noise () () () () ()
(2) Road traffic noise () () () () ()
(3) Factory noise () () () () ()
(4) Noise from the neighbors () () () () ()
(5) Vibration by aircraft flyover () () () () ()
(6) Exhausted gas factories () () () () ()
7) Smoke discharged from
torics ; () | ) | OO O
(8) Odors
7. In daily life, how disturbed are you by aircraft flyovers in the following cases?
1 2 3 4 5
No:lat Slightly | Moderately | Very | Extremely
a
(1) When you have conversation indoor | ( ) () () () ()
(2) When you communicate with the () () () () ()
phone
(3) When you listen to TV/radio indoor | ( ) () () () ()
(4) When you concentrate or read books () () () () ()

indoor
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(5) When you rest indoor () () () () ()
(6) When you fall asleep () () () () ()
gzge:vnen you are awakened in your | () | (| () () ()
A RN E I SIS S
§)9y) Xl:::fzg;oi?r Saffected by vibration | | () () ()
(10) When you are afraid of possible| | () () ()

accidents caused by aircrafts

If your house has garden, balcony or terrace, please answer the following three questions:

(11) When you work in garden, balcony () () () () ()
or terrace

(12) When you have conversation in the

garden, balcony or terrace ) ) ) ) )
(13) When you rest in the garden,

balcony or terrace ) ) ) ) ()

8. Thinking about the last 4 months or so, what number from 0 to 10 best shows how much you
are bothered, disturbed, or annoyed by aircraft noise?

0 1 2 3 4 5 6 7 8 9 10
Not at all Extremely

9. How often do you have any trouble getting to sleep or staying asleep?

1. Often 2. Somtimes 3. Almost never

10. At what time do you go to bed and at what time wake up every day?

Go to bed Wake up
Weekdays h(2) h(1)
Weekends ( holidays) h(4) h(3)
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11. During the past 4 weeks, how would you rate the quality of your sleep overall?
1. Very good 2. Fairly good 3. Fairly bad 4. Very bad

12. Please answer this question concerning your sleep:
(4) Do you have any trouble with your sleep?
1) No

2) Yes

(2) If you answered “Yes” to the above question, please choose appropriate numbers for
each item.

1 2 3
Occasionally Once or | More than 3
twice a times
week
a week
(7) Difficult to fall asleep () () ()
(8) When awakened during the night, it is difficult to () () ()
sleep again.
(9) Awakened early in the morning () () ()
(10) Do not feel as having slept well the next () () ()
morning.
(11)  Sleepy during daytime and cannot work well () () ()
12) Oth
(12) ers ( ) () () ()

(3) If you have trouble with your sleep, do you think that it is due to the aircraft noise?

1) No

2) Yes

13. Do you see the airplane flying through your house?

1) No

2) Yes

If “yes”, how many times a day? times
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14. Is your bedroom windows opened in the following season?

1 2 3 4

Rarely Sometimes Often Always

(1) Dry season () () () ()
(2) Rainy season () () () ()

15. In daily life, climatic factors as well as environmental conditions affect us much, then
how much are you sensitive to the following factors?

1 2 3 4 5
Not at all Slightly Moderately Very Extremely

(1) Coldness () () () () ()
(2) Hotness () () () () ()
(3) Noise () () () () ()
(4) Vibration () () () () ()
(5) Chemicals () () () () ()
(6) Odors () () () () ()
(7) Dust, pollen,
polluted air () () () () ()

In the next part, do you mind answering some questions relating personal information?

16. What is your present job?

1) Employed -> (Occupation) ()
2) Farmer ()
3) Student ()
4) Housewife ()
5) Retired ()
6) Unemployed ()

17. Thinking about the last 4 months, how long in a day do you stay at home?
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1. Under 8 hours 2. 8-15 hours 3. Over 15h hours

18. In general, would you say your health is...?

1) Excellent ()

2) Very good ()

3) Good ()
4) Fair ()
5) Poor ()

19. Using a scale of 0 to 10, where 0 means “Very dissatisfied” and 10 means “Very satisfied”,
how do you feel about your life as a whole right now?

0 1 2 3 4 5 6 7 8 9 10
! !
Very dissatisfied Very satisfied

20. Thinking about the amount of stress in your life, would you say that most days are?

1) Not at all stressful ()

2) Not very stressful ()

3) A bit stressful ()

4) Quite a bit stressful ()

5) Extremely stressful ()

21. Do you usually have periodic health examination?

1) No ()

2) Yes ()

22. Which health facility do you usually visit?
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23. Here is a list of medical conditions that usually last for some time. Have you ever had
any of these conditions? In the first column, check “yes” or “no” for each condition, then,
for each “yes”, please answer every question across the page.

Have you ever had...? | What Did you ever | Have you ever | Have you ever | Have you had
1. No year did | see a doctor | been taken it in the last 12
' it start? | about it? hospitalized for | medicines months?
2. Yes L No it? prescribled for 1. No
2. Yes I. No it 2. Yes
2. Yes 1. No
2. Yes
Heart trouble () () () ()
High blood pressure or () () () ()
Hypertension
Hyperlipidemia () () () ()
Stroke, Small stroke or () () () ()
TIA
Asthma () () () ()
Diabetes () () () ()
Cancer () () () ()
Type of cancer:
() () () ()
() () () ()
() () () ()
Depression or neurosis () () () ()
Others: () () () ()
() () () ()
() () () ()
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() () () ()

24. Please indicate if your biological (natural) father and mother ever had any of the
conditions below.

1-No 2-Yes 3-Do not know
Biological Father Biological Mother
A. Heart trouble () ()
B. High blood pressure () ()
C. Stroke or “TIA” () ()
D. Diabetes () ()

25. How much salty do you eat?
l.Verymuch( ) 2.Some( ) 3. Notmuch () 4. None ()

26. How much do you eat the following foods:

1. Not eat much 2. Once a day 3. Every meal

Pickles () () ()
Fish sauce () () ()
Soy sauce () () ()
Braised fish () () ()
Other salty foods:

() () ()

() () ()

() () ()

() () ()

27. Do you eat or drink salty food or soup?
1. Not eat much 2. Once a day 3. Every meal
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28. Do you think about the nutritional balance of the diet?
1. Don’t think 2. Think a little 3. Think 4. Think a lot

29. How often do you drink alcohol?

1. Not at all 2. 2-3 times a month or less
3. 1-4 days a week 4. Almost everyday

30. Do you smoke cigarettes?

1. Not at all 2. I smoked before but stopped
3. 20 or less per day 4. More than 20 per day

31. How often do you do physical activity over 30 minutes?

1) Not at all ()
2) Once or twice a month ()
3) About once a week ()
4) 2-3 times a week ()
5) 4-5 times a week ()
6) Almost everyday ()

32. How much difficulty do you have hearing and understanding words in a normal
conversation (even with a hearing aid)?

1. A great deal 2. Some 3. Alittle 4. None
1 Do you have deafness in one or both ears? Yes | Sometimes | No
2 Do you now have any other trouble hearing with one or both| () () ()
ears?
3 Do you now have tinnitus or ringing in one or both ears? () () ()
4 Do you now use a hearing aid? () () ()

5. Which statements best describe your hearing in your LEFT ear (without hearing aid)?
1. Good 2. Little trouble 3. A lot of trouble 4. Deaf

6. Which statements best describe your hearing in your RIGHT ear (without hearing aid)?
1. Good 2. Little trouble 3. A lot of trouble 4. Deaf
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33. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way in the past week or so.

Last week Nearly
Not at all| 12 |3-4 |57 ZZ;?M 2
or  less|days |days |days |weeks
than 1 day

1 | My appetite was poor () (H|CH|CH| )

2 | Icould not shake off the blues () [ (H|[CHCH| ()

3 | I had trouble keeping my mind on what I| () ()| CH[CH ] )

was doing

4 |1 felt depressed () (H]CHCH| )

5 | My sleep was restless () (HJCH[CH ) )

6 | Ifeltsad () (Hr|CH[CH] C)

7 | Icould not get going () (H)[CH [ CH] )

8 | Nothing made me happy () [ CH|[CH I CH| ()

9 | Ifelt like a bad person () [ H|[CH I CH| ()

10 | I lost interest in my usual activities () CH]CH| () ()

11 | I slept much more than usual () (H]CHypCcH | )

12 | I felt like I was moving too slowly () ()] CHCH] ()

13 | I felt fidgety () () CH|CH] )

14 | I wished I were dead () ()| CcH[CH] C)

15 | I wanted to hurt myself () CH|CH|C) ()

16 |1 was tired all the time () ()] CHCH] )

17 | 1did not like myself () ()| CcHjCH|] )

18 | I lost a lot of weight without any effort () ()| CH[CH] )

19 | I had a lot of trouble getting to sleep () CHy|1CcH | ) ()
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20 | I could not focus on the important things () CHLCH|C) ()

34. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way.

Yes | Sometimes | No

1 Do you have headaches? () () ()
2 | Do you experience feelings of dizziness? () () ()
3 Have you experienced a sense of dullness or a heavy feelingin| () () ()

your head?
4 Have you experienced a sense of dullness or a heavy sensation| () () ()

in your hands or legs?
5 Do you have pains in various parts of your body? () () ()
6 | Does your head feel “heavy” or ”dull”? () () ()
7 Does your mouth “water” a lot ; that is, produce a lot of saliva?| () () ()
8 Do you have any stiffness or pain in your neck or shoulders? | ( ) () ()
9 | Do you have blurred vision? () () ()
10 | Do you have low back pain? () () ()
11 | Do you feel flushed or feverish? () () ()
12 | Do you have high back pain? () () ()
13 | Does your heart pound or beat faster when you walk in a hurry?| () () ()
14 | Are you tired recently? () () ()
15 | Do you feel pain or hot in your eyes? () () ()
16 | Is your nose stuffy? () () ()
17 | Do you have heart burn? () () ()
18 | Are there times when you would like to take a rest or lie down| () () ()

in bed during the day?
19 | Do you feel irritation or pain in your throat? () () ()
20 | Do you have hot flashes in your face or head? () () ()
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35. How many vehicles are your family using for daily transport?

1. Bicycles: ()
2. Motorbikes: ()
3. Cars: ()
4. Others: ()
36. How much do you use the following means of transportation?
1 2 3 4 5
Actively Use No preference Seldom Not use at
use use all
(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes () () () () ()
(4) Buses () () () () ()
(3) Airplanes () () () () ()
(6) Bicycles () () () () ()
(7) Walking () () () () ()

37. How good is the use of the following means of transportation for the society?

1 2 3 4 5
Should be used Should be No Should be | Should not be
frequently used preference seldom use used at all
(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes () () () () ()
(4) Buses () () () () ()
(5) Airplanes () () () () ()
(6) Bicycles () () () () ()
(7) Walking () () () () ()
38. How safe is the following means of transportation?
1 2 3 4 5
Extremely safe Safe Neither safe nor | Dangerous | Extremely
(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes () () () () ()
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(4) Buses () () () () ()
(5) Airplanes () () () () ()
(6) Bicycles () () () () ()
(7) Walking () () () () ()

39. In which category do you classify your family incomes?
1. Under 1I0M VND 2. From 10M to 20M VND  3.More than 20M VND
40. In the last 4 months, was your family incomes affected by Corona virus epidemic disease?
1. No 2. Yes

41. What is your last school or university?

1. Secondary School.
2. High School.

3. University

4. Others

42. Please tell us the information below concerning your health condition:
(1) Height cm

(2) Weight kg

(3) Maximum blood pressure _ mmHg
(4) Minimum blood pressure _ mmHg
(5)Age years old

43. As you wish, please provide your own comments on the living environment:

THANK YOU FOR YOUR COOPERATION!
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* The following part can be answered by interviewers according to the respondent's
fact. If an interviewer cannot, please ask a respondent again for sure.

F1. Gender of respondent
1.Male ()
2.Female ()

F2. How many floors does your house have? floors

Which floor are you usually sleeping at?

F3. Structure of the house
1 Wooden (
2 Bricks (
3 Prefabricated (
4 Reinforced concrete (
(

5 Reinforced concrete with brick wall

N N N N N N

6 Others (

F4. How many glass layers do your living room windows and doors have? If they are
doubled-pane windows/doors, please specify as 2 layers.

1 More than 3 layers
2 2 layers

3 1 layer

4 Others

~_~ A~~~
N N N N

F5. Which type of frame among the following types do your living room windows and doors
have?

1 Aluminum frame ()
2 Wooden frame ()
3 Plastic frame ()
4 Others ()

F6. How many glass layers do your bedroom windows and doors have? If they are multi-
layer doubled-pane windows/doors, please specify as 2 layers.

1 More than 3 layers ()
2 2 layers ()
3 1 layer ()
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4 Others ()

F7. Which type of frame among the following types do your bedroom windows and doors

have?
1 Aluminum frame

2 Wooden frame
3 Plastic frame ()
4 Others

~_~ o~
~ N~

()

F8. Does the house have the soundproofing materials and products?
1) No

2) Yes

F9. Are air-conditioners installed in the house?
1) No

2) Yes
THANK YOU VERY MUCH!
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0SHIMANE University

Du 4n hop tac nghién ctru khoa hoc gitra

Pai hoc Nong Lam Thanh phé H6 Chi Minh va Pai hoc Shimane

PHIEU KHAO SAT VE TIEN NGHI MOI TRUONG SONG
VA SUC KHOE

ID: 2020 -A...- 00...

Ngay: ....../09/2020

Ho tén nguoi tra 101 phong VAN .........c.ooeveveeeeeeeeeeereeeeen.
DA Chi: e ————
G S e e e
LIEN NE: oo

NGUOT PRONG VAN .o

MOI Y KIEN XIN GUT VE:

NGUYEN THU LAN

Email: lan@riko.shimane-u.ac.jp

Hoac

NGUYEN TRAN THI HONG NHUNG
Email: hongnhungnguyen2109@gmail.com
KHOA KIEN TRUC

DAI HOC SHIMANE — NHAT BAN

Ho6 Chi Minh, 09/2020
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Xin vui 10ng tra 101 cac cAu héi sau bing cach chon va danh diu cu tra 10i thich hop:
1. Nha ciia anh(chi) thudc loai nao trong s cac loai dwdi day?

1. Nha riéng 2. Nha thué 3. Ngoaira

2. Anh(chi) da & ngoi nha hi¢n tai bao nhiéu nam? __ ndm
3. Téng dién tich san ting 1 ciia nha anh(chi) wéc tinh 1a bao nhiéu? m
4. Anh(chi) thich khu vue minh dang song & mirc d§ nhw thé nao?

1. R4t thich 2.Thich 3.Binhthuong 4. Khong thich 5. Rat khong thich

5. Xin vui long danh gia noi song ciia anh(chi) theo cic muc sau day:

1 2 3 4 5
Cuc tbt Tt Binh Kém Cuc kém
thuong

(1) C6 moi truong xung quanh thién
nhién,cdy xanh

) () ) ) ()

(2) Xung quanh phd x4, canh quan,
cac toa nha sach dep

(3) TAm nhin tir nha cta ban () () () () ()

(4) B yén tinh xung quanh nha () () () () ()

(5) Thuén tién cho vi¢c di dén noi
lam viéc

(6) Thuan tién cho viéc di dén truong
mau giao, truong hoc hoic truong () () () () ()
dai hoc.

(7) Thuan tién cho viéc di dén bénh

vién/ tram y té

(8) Thuén tién cho viéc di dén buu
dién, ngan hang, cho....

(9) Thuan tién trong st dung phuong
tién giao thong cong cong
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6._Trong 4 thang qua, nhitng yéu t6 sau diy lam phién anh(chi) hodic 1am phién anh(chi) &
mirc do nao khi anh(chi) & nha?

1 2 3 4 5
Hoan toan | Mot phin  |Khong qua | Nhiéu  |Cuyc nhiéu
khong nao muc
(1) Tiéng 6n tir méy bay () () () () ()

(2) Tiéng 6n tir cac phuong tién
giao thong trén duong

() () () () )

(3) Tiéng on tir nha may () () () () ()
(4) Tiéng on tir hang x6m () () () () ()
(5) B9 rung khi méy bay bay qua () () () () ()
(6) Khi thai () () () () ()
(7) Khoi tir nha may () () () () ()
(8) Muii hoi

7. Trong cudc song hang ngay, khi may bay bay qua, anh(chi) caim thiy bi 1am phién ¢ mirc
do nao trong cac truwong hop duédi day?

1 2 3 4 5
Hoan toan | Mot phan | Khong Nhiéu | Cuc ky

11 A

(1) Lam phién anh(chi) khi dang noi () () () () ()
chuyén trong nha?

(2) Lam phién anh(chi) khi nghe dién () () () () ()
thoai trong nha?

(3) Lam phién anh(chi) khi nghe dai, vo () () () () ()
tuyén trong nha?

(4) Lam phién anh(chi) khi anh(chi) dang

tap trung suy nghi, hay doc sach trong ) ) ) ) )
nha?

(5) Lam phién khi anh(chi) nghi ngoi () () () () ()
trong nha?
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(6) Lam anh(chi) kho khin khi bat dau () () () () ()
vao giic ngi?

7) Lam anh(chi) bj thic gidc khi dan

(7) Lam anhichp) bi thitc ¢ S () |y OO
ngu say’

(8) Lam anh(chi) khong thé mé cira sb

boi qua on trong khi anh(chi) muén mo () () () () ()
cua?

(9) Lam anh(chi) kho6 chiu vi rung do may

bay bay qua? () () () () ()
(10) Lam anh(chi) lo s¢ bi anh hudng khi

tai nan may bay xay ra? () ) ) ) )

Néu nha anh(chi) ¢6 sin vwedn, ban cdng, sin thwong xin hiy tra 16i 3 cAu héi dwéi diy

(11) Lam phién anh(chi) khi anh(chi)
lam gi d6 ¢ san vuon, ban cong, san
thuong?

(

)

(

)

(

)

(

)

(

)

(12) Lam phién anh(chi) khi néi chuyén &
san vuon, ban cong, san thuong?

(

)

(

)

(

)

(

)

(

)

(13) Lam phién anh(chi) khi anh(chi) nghi
ngoi ¢ san vuon, ban cong, san thuong?

(

)

(

)

(

)

(

)

(

)

8. Trong 4 thang qua, tiéng on tir may bay d lam phién anh(chi) hoiic gy khé chiu cho anh (chi)
& mirc dd nao (thang do tir 0 dén 10)?

3 4 5 6 7 8 9 10
Cuc ky

0 1 2

Hoan toan khong

9. Anh(chi) ¢é thuwong xuyén gip van dé vé gidc ngi khong?

1. Thuong xuyén 2. Thinh thodng 3. Hau nhu khong

128



N23D205 - NGUYEN TRAN THI HONG NHUNG
10. M&i ngay, anh(chi) thwong di ngi va thic diy lic may gio?

bingu Thuc day

Céc ngay trong tuan h h

Cudi tuan (ngay 18) h h

11. Trong khoing 4 tuiin qua, anh(chi) danh gia thé nao vé chit lwgng gidc ngi ciia minh?

1. Rat tot 2. Kha tbt 3. Kha té 4, Rat té

12. Hay tra 101 cAu hoéi nay lién quan dén gidc ngi cia anh(chi):
(1) Anh(chi) 6 giip ric réi véi gidc ngi khong? 1. Khong 2. C6

(2) Néu tra 101 “C6” & cAu héi trén, vui 1ong chon s thich hop cho tirng muc sau:

1 2 3
Hiém khi/ | 1-21an/ | Nhiéu hon
Hoantoan | tuan | 553, ¢4,
khong
(1) Kho di vao giac ngt () () ()
(2) Khi bi thirc gidc vao budi dém, khé ngu tré lai. () () ()
(3) Bi thirc gidc som vao budi sang () () ()
(4) Khong cam théy da dugc ngu ngon vao sang
A () () ()
hom sau.
(5) Cam giac budn ngii vao ban ngdy va khong thé () () ()
lam viéc tbt
6) Kh3
(6) Khac ( ) () () ()

(3) Néu anh (chi) c6 ric réi véi gidc ngii, anh(chi) cé6 nghi nguyén nhén la do tiéng 6n may
bay khong? 1. Khong 2.Co

13. Anh(chi) c6 thdy may bay qua nha minh khéng? 1. Khong 2.Co

Néu “C6” thi khoang bao nhiéu 1an 1 ngay ? lan
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14. Phong ngii ciia anh(chi) ¢6 thudng mé ciia s6 khong?

1 2 3 4

Hiém khi/ Thinh Thuong hay | Ludn
(1) Mua kho () () () ()
(2) Mua mua () () () ()

15. Trong cudc sdng hang ngay cac yéu to thoi tiét ciing nhw diéu kién méi truwong tic dong
dén chiing ta rat nhiéu, anh(chi) nhay cim & mirc d9 nao ddi véi cac yéu to duéi day?

1 2 3 4 5
Hoan toan Mot phan Khong qua Nhiéu Cuc ky

(1) Lanh () () () () ()
(2) Nong () () () () ()
(3) Tiéng on () () () () ()
(4) B rung () () () () ()
(5) Chét hoa hoc () () () () ()
(6) Mui hoi () () () () ()

(7) Bui, phan hoa,
khong khi ban

Trong phin tiép theo, anh(chi) ¢6 thé tra 1o mdt sé ciu héi lién quan dén thong tin c4 nhén
dwgc khong?

16. Cong viéc hién tai cia anh(chi) la gi?
1. Bi 1am (Nghé nghiép: )
2.Nong dan 3. Hocsinh 4. Ngitro 5. Nghihuu 6. Ty do

17. Trong 4 thiang qua anh (chi) thwong ¢ nha bao nhiéu tiéng 1 ngay?
1. Duéi 8 tiéng 2. Tur 8-15 tiéng 3. Trén 15 tiéng
18. Anh(chi) cam thiy thé nao vé tinh trang sirc khée ban than?

1. Tuyét voi 2. Rattdt 3. Tt 4. Kha 5. Kém
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19. Str dung thang do tir 0 dén 10, trong dé 0 13 “Rét khong hai long” va 10 1a “Rat hai long”,
anh(chi) caim thiy thé nao vé cudc sdng ciia minh hién tai?

0 1 2 3 4 5 6 7 8 9 10
! !
Rat khong hai 1ong Rat hai 1ong
20. Nghi vé nhirng ciing thiang trong cudc song, anh(chi) néi thé nao vé mirc dp ciing thiang
trong hau hét cac ngay?
1. Hoan toan khéng 2. Khong han lim 3. Mot chut
4. Kha cang thang 5. Cuc ky cing thing

21. Anh (chi) c6 thwong xuyén kiém tra sirc khoe dinh ky khong?1. Khong 2.Co

22. Anh(chi) thudong dén co sé kham chira bénh nao?

23. Dwéi day la danh sich cic bénh ly thuwong kéo dai trong mét thoi gian. Trong cot dau
tién, hay kiém tra “Cé” hoic “ Khong” ddi véi mdi dicu kién, sau dé ddi voi mdi dicu kién
“C6”, vui long tra 1oi cau héi trang dudi day.

Ban di bao gio mic.....? | Nam | Di gip bac | Pabao gid | Udng thudc | Mic trong
1. Khong bét si chua? nhap vién theo chi dinh | vong 12
dau? vi n6? bac si? thang qua?
2.Co
| Chua 1. Cl}ua 1. Cl}ua 1. Cl}ua
b Co 2. Co 2. Co 2. Co
Bénh tim mach () () () () ()
Huyét 4p cao hoic ting () () () ()
huyét ap ()
Tang lipid mau () () () () ()
Dbot quy, dot quy nhe hay () () () ()
Con thiéu mau nio thoang
qua (TIA) ()
Hen suyén () () () () ()
Tiéu duong () () () () ()
Ungthu ............ () () () ()
()
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Tradm cam hodc rdi loan () () () ()

than kinh ()

Khéc () () () ()
() () () ()

24. Anh(chi) vui 10ng cho biét cha me dé ciia anh(chi) c6 tirng mic cic bénh dwéi day?

1 -Khoéng ; 2 - Cé ; 3 - Khong biét

25. Lwong mudi anh(chi) sit dung trong mdi bira in c6 nhiéu khong?

Chadé | Me dé
(1) Bénh tim mach () ()
(2) Huyét ap cao () ()
(3) Dot quy hodc TIA | () ()
(4) Tiéu duong () ()

1. Ratnhiéu 2. Mot chat 3. Khong nhiéu 1am 4. Khong

26. Anh(chi) c6 hay an nhirng mén dwéi day khong?

f}ﬂ‘;ﬁ%m I lin/ngay gfl‘?i bixa
(1) Dua mubi () () ()
(2) Nudc mim () () ()
(3) Nuéc tuong () () ()
(4) Ca kho () () ()
(5) Céc mOn man KhAc: ........ovvvveeereeeeeereeee () () ()

27. Anh(chi) c6 in nhirng loai thirc in min va nhiéu mudi khong?

3. Moi bira an

1. Khong nhiéu lim
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28. Anh(chi) c6 nghi vé cin bang dinh dwéng trong cac bira in khong?

1. Hoan toan khong 2. Mot chit 3. Binh thuong 4. Nghi nhiéu
29. Anh(chi) c6 thwong udng dd udng c6 con (rugu, bia...) khong?

1. Hoan toan khong 2. Mot thang 2-3 1an hodc it hon
3. Mot tudn 1-4 ngay 4. Hau nhu hang ngay

30. Anh(cahi) c6 thwong xuyén hiit thudc khong?

1. Hoan toan khong 2. Trudc c6 hut gio ngung
3. Mot ngay 20 diéu hoidc it hon 4. Hon 20 diéu mot ngay

31. Anh(chi) c6 thwong xuyén tip thé duc trén 30 phit khong?

1. Hoan toan khong 2. Mot thang 1-2 1an 3. M6t tuan 1 lan
4. Mot tuan 2-3 lan 5. Mot tudn 4-5 lan 6. Hau nhu hang ngay

32. Anh(chi) c6 cam thay khé khiin dé nghe va hiéu céc tir trong cudc tro chuyén binh thuong
(ké ca khi sir dung may trg thinh)?

1. Rét kho khin 2. Thinh thoang 3. Chi m{t chut 4. Hoan toan khong
Anh(chi) vui 1ong cho biét @6 1a khé khiin gi bang cach tra 1o cAu héi duéi diy. Néu “hoan
toan khong” xin bé qua.

1 Anh(chi) c6 bi diéc & mot hodc ca 2 tai khong ? C6 | Thinh thoang | Khong

2 Anh (chi) c6 bao gio gap kho khan nao khi nghe vdi1 mot hoac| () () ()
2 tai khong ?

3 Bay gid anh (chi) c6 bi u tai hay u ¢ 1 hodc 2 tai khong ? () () ()

4 Bay gio anh (chi) c6 st dung may trg thinh khong ? () () ()

Miéu ti ding nhét vé tinh trang thinh lwc hién tai ciia anh(chi) (khong cé may tro thinh)

Tét Mot chat khé khan | Kha kho khan Diéc
5 Tai trai () () () ()
6 Tai phai () () () ()
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33. Duéi diy 1a danh sach nhirng diéu anh(chi) cam thdy va hanh xir. Anh(chi) c6 thuwdong
xuyén cim thay nhw vay khong?

Tuén trude Gan nhu
. moi ngly

Hé.u nhu' 1-2 3'4 5-7 trong 2

khong hodc | ngay | ngay |ngay | tyin

ithon 1

lan/ ngay
1 Tbi cam thiy an khong ngon miéng () CH | CH | C) ()
2 | T6i khéng thé rii bo budn chan () ()| CH [ () ()
3 T6i gip van dé trong viéc tap trung vao nhimng () CHy | C)H | () ()

viée to1 dang lam
4 T6i cam thdy rat chan nan () CH) | CH)y | C) ()
5 | Ngu khong yén () CH) | CH | C) ()
6 | Toi cam thay budn () (Y| CH | C) ()
7 | Téi khong thé bit dau mot viée gi () (HY | CH ] () ()
8 | Khong gi khién t6i cam thay vui () )| CH | C) ()
9 T6i cam thiy minh nhu mot ngudi xau () CHYy | CH | ) ()
10 | T6i may himg thu véi cac hoat dong thuong () CH) | CH | C) ()
lam trudce day

11 | T6i ngu nhiéu hon binh thudng () CHy | CH | C) ()
12 | Toi cam théy t6i dang di chuyén qua chim () CH |1 CHy | () ()
13 | T6i cam thay bdn chon () )| CH [ C) ()
14 | Téi da udc toi c6 thé chét di () ()| CH () ()
15 | T6i muén lam dau ban than minh () CH)y | CHy | () ()
16 | T6i thay mét méi trong moi lac () (Y| CH | C) ()
17 | Toi khong thich ban than minh () )| CH | C) ()
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18 | T6i giam can rat nhiéu ma khong can nd luc gi () CHY | CH | () ()
ca

19 | Toi gap nhiéu van dé vé gidc ngi () (Y| CH | C) ()

20 | T6i khong thé tap trung vao nhimg diéu quan () CH | CH | () ()
trong

34. Dwéi diy la danh sach nhirng diéu anh(chi) cim thay va hanh xir. Anh(chi) c6 thuwong
xuyén cam thiy nhu vy khong?

Co Thinh Khong
thoang
1 Anh (chj) c6 dau dau khong? () () ()
2 Anh (chi) ¢6 cam gidc chong mit khong? () () ()
3 Anh (chi) c6 trai qua cam giac khong minh man khong? () () ()
4 Anh (chi) ¢6 trai qua cam giac tay chin ning né khong? () () ()
5 | Anh (chi) c6 bi dau & nhiéu noi trén co thé khong? () () ()
6 Anh (chi) ctia ban ¢6 ning né hodc khong minh man khong? () () ()
7 Miéng ctia Anh (chi) c6 tiét nhiéu nudc bot khong? () () ()
8 Anh (chi) c6 cting hay dau cb vai gay khong? () () ()
9 | Anh (chi) c6 bi md mét khong? () () ()
10 | Anh (chi) c6 bi dau that lung khong? () () ()
11 | Anh (chi) c6 cam thay nong hodc s6t nhe khong? () () ()
12 | Anh (chi) c6 bi dau lung cao khong? () () ()
13 | Tim ctia Anh (chi) c6 dap manh hoac nhanh hon khi voi vang? () () ()
14 | Gan day Anh (chi) c6 cam thdy mét méi khong? () () ()
15 | Anh (chi) c6 cam thay dau hay nong mat khong? () () ()
16 | Miii cua Anh (chi) c¢6 nghet khong? () () ()
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17 | Anh (chi) c6 ¢ néng khong? () () ()

18 | C6 nhimg lic Anh (chi) mudn nghi ngoi hodc nam trén givdng| () () ()
vao ban ngay khong?

19 | Anh (chi) c6 cam thdy ngtra hay dau hong khong? () () ()

20 | Anh (chi) c6 cam thdy néng mit hoic dau dau khong? () () ()

35. Gia dinh anh(chi) c6 bao nhiéu phwong tién tham gia giao thong?

1. Xedap(__xe) 2.Xemay( xe) 3.0t6( _ xe) 4.Khiac  (__ xe)
36. Anh(chi) str dung cac phwong tién giao thong dwdi day ¢ mirc dj nao?
1 2 3 4 5

Str dung Cb gang | Sur dung ciing dugc, | C6 ging khong Hoan toan

tich cuc sir dung khong cling duoc su dung khong sur dung
(1) Xe hoi () () () () ()
(2) Tau () () () () ()
(3) Xe gan may () () () () ()
(4) Xe buyt () () () () ()
(5) May bay () () () () ()
(6) Xe dap () () () () ()
(7) bibd () () () () ()

37. Xin anh(chi) danh gia cho vé viéc sir dung cic phuong ti¢n giao thong dwéi diy nhu thé
nao thi tot cho xa hoi?

1 2 3 4 5

Phai sir dung | Néu str dung Sao cling Khoéng can st Hoan toan

tich cuc nhiéu hon duoc dung nhiéu khong can
(1) Xe hoi () () () () ()
(2) Tau () () () () ()
(3) Xe gan may () () () () ()
(4) Xe buyt ) ) () () ()
(5) My bay () () () () ()
(6) Xe dap () () () () ()
(7) Bibd () () () () ()
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38. Xin anh(chi) danh gia cho mirc d§ an toan cia cac phwong tién giao thong dudi day:

1 2 3 4 5
Cuc ky an An toan Khong an toan | Nguy hiém Cuc ky nguy
(1) Xe hoi () () () () ()
(2) Tau () () () () ()
(3)Xe gan méiy () () () () ()
(4) Xe buyt () () () () ()
(5) May bay () () () () ()
(6) Xe dap () () () () ()
(7) i bd () () () () ()

39. Xin anh(chi) vui 10ng cho biét khoang thu nhip cia gia dinh?
1. Duéi 10 triéu dong 2. Khoang 10-20 triéu dong 3. Hon 20 triéu dong
40. Trong 4 thang qua, thu nhap cia gia dinh anh (chi) ¢6 bi &nh huwéng khong?
1. Khong 2.Co
41. Anh(chi) tirng hgc & nhirng trwomg nao?
1. Truong THCS
2. Truong THPT

3. Pai hoc/ Hoc vién

4. Khac

42. Xin vui 1ong cho chiing tdi biét théng tin dwéi dy lién quan dén tinh trang sicc khée ciia
anh(chi) :

(1) Chiéu cao cm (2) Can nang kg
(3) Huyét ap trén mmHg (4) Huyét ap dudi mmHg
(5) Do tudi tudi

43. Ngoai cac cau héi trén, neéu anh(chi) cé y kién gi vé moi truwong song hién nay, xin cho
biét
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* Phén nay sinh vién thwc hién phéng van xin hiy quan sat va tw dién ciu tra 10 (néu khong
rd, xin héi lai nguoi tra 16i phéng van dé c6 cAu tra 10i diing)

F1. Giéi tinh ciia ngwoi tra 10 phong van? 1. Nam 2. Nt
F2. Cau tao ngdi nha thudc loai nao trong cac ciu tao dwéi day?
1. Lamtir gd 2. Xay tirgach 3. Nha lip ghép
4. Nha bé tong cdt thép 5. Tudng gach va khung bé téng cdt thép
6. Ngoaira

F3. Kinh cac loai cira hwéng ra bén ngoai ciia phong khach cta ngéi nha (cira so, cira ra
vao) la loai kinh bao nhiéu 16p? néu la kinh dé6i nhieu 16)p, xin x€p vao loai kinh hai 16p.

1. Trén 3 16p 2. Hailép 3. Motlop 4. Ngoaira

F4. Khung cac loai cira phong khach ciia ngdi nha thudc loai nao trong so cac loai khung
dwéi day? Xin chon danh gia cau tra 1oi thich hop:

1. Nhom 2.Gb 3. Nhya 4. Ngoaira

F5. Cac cira ctia phong khach (cira sd, cira ra vao) ciia ngdi nha c6 hwéng ra mit duwong
hay khong? 1. Khong 2.Co

F6. Kinh cac loai cira hwéng ra bén ngoai ctia phong ngi cia ngéi nha (cira so, cira ra vao)
la loai kinh bao nhiéu 16p? néu la kinh doi nhiéu 16p, xin xép vao loai kinh hai 16p.

1. Trén 3 16p 2. Hailop 3. Mot 1op 4. Ngoai ra

F7. Khung céc loai cira phong ngii ciia ngdi nha thudc loai nao trong sé cac loai khung dwéi
day? Xin chon danh gia cau tra loi thich hop:

1. Nhém 2.G6 3. Nhua 4. Ngoai ra

F8. Cic cira ciia phong ngii (cira so, cira ra vao) ciia ngdi nha c6 hwéng ra mit dwong hay
khéng? 1.Khong  2.Co

F9. Nha anh(chi) c¢é ldp dit diéu hoa khong? 1. Khong 2. C6

XIN CHAN THANH CAM ON SU HOP TAC!
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Cam két dong v cho phép xir Iy dit liéu c4 nhin

Dt li¢u ca nhan c6 dugc thong qua khao sat nay sé chi dugc st dung cho cac muc dich sau:
(1) Nghién ctru danh gia vé moi truong
(2) Luu trit trong kho dit liéu chung vé méi trudng

Thong tin ca nhan s€ dugc luu trir trong may chu cua Pai hoc Nong Lam va Pai hoc Shimane.
Nhom nghién ciru s€ quan ly thong tin cd nhan cta nguoi tra 101 mdt cach thich hop.

[J T6i déng ¥ va xac nhan thong tin.

NGAY

TEN
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0SHIMANE University

Du an hop tac nghién ctru khoa hoc gitra
Pai hoc Nong Lam Thanh phé H6 Chi Minh va Pai hoc Shimane

PHIEU KHAO SAT VE TIEN NGHI MOI TRUONG SONG
VA SUC KHOE

ID: 2020 -A...- 00...

Ngay: ...... /06/2020

Ho tén nguoi tra 101 phong VAN .........ccccvveeeeeeeeeeeeereeeeeenn.
Dia Chi: oo
G S e
LIEN N€: oo

Nguoi phonNg VAN ...ccveiiiiiiiiieiieceeeeee e

MOI Y KIEN XIN GUT VE:

NGUYEN THU LAN

Email: lan@riko.shimane-u.ac.jp

Hoac

NGUYEN TRAN THI HONG NHUNG
Email: hongnhungnguyen2109@gmail.com
KHOA KIEN TRUC

DAI HOC SHIMANE — NHAT BAN

Ho Chi Minh, 06/2020
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Xin vui 10ng tra 101 cac cAu héi sau bing cach chon va danh diu cu tra 16i thich hop:

1. Anh(chi) thich khu vic minh dang séng ¢ mirc 46 nhw thé nao?
1. Ratthich 2. Thich 3. Binh thuong

2. Xin vui long d4nh gia noi song ciia anh(chi) theo cic muc sau day:

4. Khong thich

5. R4t khong thich

1 2 3 4 5
Cuc tot Tot Binh Kém Cuc kém
thuong

(1) C6 mdi truong xung quanh

thién nhién,cay xanh ) ) ) ) ()
(2) Xung quanh phd x4, canh

quan, cac toa nha sach dep ) ) ) ) ()
4) Tam nhin tir nha caa ban () () () () ()
(4) b6 yén tinh xung quanh nha () () () () ()
5) Thuan tién cho viéc di dén noi
(5) Thudn ticn cho vic () Oy O] O
(6) Thuan tién cho viéc di dén

truong mau gido, truong hoc () () () () ()

hodc trudong dai hoc.
(7) Thuan tién cho viéc di dén

bénh vién/ tramyté ) ) ) ) ()
(8) Thuén tién cho viéc di d¢én buu

dién, ngan hang, cho,... ) () ) ) )
(9) Thuan tién trong st dung

phuong ti¢n giao thong cong () () () () ()

cong

3. Trong 3 thang qua, nhitng yéu to sau day lam phién anh(chi) hoic lam phién anh(chi) &

mirc do nao khi anh(chi) & nha?

1 2 3 4 5
Hoan toan | Motphan |Khongqua | Nhiéu |Cuc nhiéu
khong nao muc
(1) Tiéng 6n tir may bay () () () () ()
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Ol () LG OO
(3) Tiéng on tr nha méy () () () () ()
(4) Tiéng 6n tr hang x6m () () () () ()
(5) B rung khi méy bay bay qua () () () () ()
(6) Khi thai () () () () ()
(7) Khoi tir nha may () () () () ()
(8) Miii hoi

4. Trong 3 thing qua, tiéng on tir may bay da lam phién anh(chi) hoic giy khé chiu cho anh (chi)
& mirc dd nao (thang do tir 0 dén 10)?

0 1 2 3 4 5 6 7 8 9 10

Hoan toan khong Cuc ky
5. Anh(chi) ¢6 thwdng xuyén gip vin dé vé gidc ngi khong?
1. Thuong xuyén 2. Thinh thoang 3. Hau nhu khong
6. M&i ngay, anh(chi) thwong di ngii va thire diy lic miy gio?
bingu Thuc day
Céc ngay trong tuan h h
Cudi tuan (ngay 18) h h

7. Trong khoing 4 tuin qua, anh(chi) danh gia thé nao vé chat lwong giic ngii cia minh?
1. Rat tbt 2. Kha tét 3. Kha té 4. RAt té

8. Hay tra 1oi cAu héi nay lién quan dén gidc ngi cia anh(chi):

(1) Anh(chi) c¢é giip ric roi véi gidc ngit khong? 1. Khong 2.Co

(2) Néu tra 101 “C6” & cAu héi trén , vui 10ng chon s6 thich hop cho tirng muc sau:

1 2 3
Hiém khi/ 1-21an/ | Nhiéu hon
Hoan toan tuan

3 1an/ tuan

khong
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(7) Kho di vao gidc ngu () () ()
(8) Khi bi thtrc gidc vao budi dém, kho ngu trd lai. () () ()
(9) Bi thtc gidc sém vao budi sang () () ()
(10) Khong cam théy da duoc ngu ngon vao sang () ( ) ()
hom sau.
(11) Cam giac budn ngu vao ban ngay va khong
A 1N [N A ( ) ( ) ( )
thé lam viéc tot
12) Khj
(12) Khac ( ) () () ()

(3) Néu anh (chi) c6 ric réi véi gidc ngii, anh(chi) c6 nghi nguyén nhin la do tiéng 6n may
bay khong? 1. Khong 2.Co

9. Anh(chi) c6 thdy may bay qua nha minh khéng? 1. Khong 2.Co
Néu “C6”, thi bao nhiéu lan 1 ngay ? lan
10. Phong ngii ciia anh(chi) ¢é thwdmg mé ciia s6 khong?

1. Hiém khi 2. Thinh thoang 3. Thuong xuyén 4. Luén Ludn
11. Nha anh(chi) ¢6 1ip d:it diéu hoa khéng? 1. Khéng 2. C6

12. Trong cuoc song hang ngay cac yéu to thoi tiét cling nhw diéu kién m01 trudong tac dong
dén chung ta rat nhiéu, anh(chij) nhay cim ¢ mirc dd nio ddi véi cac yéu té duéi day?

1 2 3 4 5
Hoantoan | Motphdn | Khongqua | Nhi€u | Cucky

(1) Lanh () () () () ()
(2) Nong () () () () ()
(3) Tiéng on () () () () ()
(4) B rung () () () () ()
(5) Chét hoa hoc () () () () ()
(6) Mui hoi () () () () ()
(7) Bui, phéin

Egi,khéngkhi () () () () ()

Trong phin tiép theo, anh(chi) ¢é thé tra 101 mot s6 cau héi lién quan dén thong tin ca nhén
dwgc khong?
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13. Cong viéc hién tai cia anh(chi) 1a gi?
1. Bi 1am (Nghé nghiép: )
2.Nong dan 3. Hocsinh 4. Noitrg 5. Nghi huu 6. Ty do
14. Trong 3 thang qua anh (chi) thwong ¢ nha bao nhiéu tiéng 1 ngay?
1. Dudi 8 tiéng 2. Tr 8-15 tiéng 3. Trén 15 tiéng

15. Anh(chi) cam thfiy thé nao vé tinh trang sirc khée ban than?
1. Tuyét voi 2. Rattdt 3. Tt 4. Kha 5. Kém

16. Sir dung thang do tir 0 dén 10, trong d6 0 1a “Rat khong hai long” va 10 1a “Rat hai long”,
anh(chi) cdm thay the nao vé cudc song cia minh hién tai?

o 1 2 3 4 5 6 7 8 9 10
l l
RAt khong hai 1ong R4t hai long

17. Nghi vé nhirng cing thing trong cudc séng, anh(chi) néi thé niao vé mirc dd cing thing
trong hau hét cac ngay?

1) Hoan toan khong ()
2) Khong han 1am ()
3) Mét chat ()
4) Kha cang thang ()
5) Cuc ky cing thiang ()

18. Anh (chi) ¢6 thwong xuyén kiém tra sirc khoe dinh ky khong? 1. Khong 2.Co

19. Du¢6i day la danh sach cac bénh ly thuwong kéo dai trong mot thoi gian. Trong cot diu
tién, hay kiém tra “Co6” hoac “ Khong” doi véi moi dieéu kién, sau doé doi véi moi dieu kién
“C0”, vui long tra 1oi cau héi trang duwéi day.

Ban di bao gio mic.....? Nam | ba gép bac | ba baq gid | Udng thgéc Mic trong
1 Khong d | e e | thing qua?
2. €0 3 Chua 3. Chua 3. Chua 3. Chua
4 Co 4. Co 4. Co 4. Co
Bénh tim mach () () () ()

144



N23D205 - NGUYEN TRAN THI HONG NHUNG

Huyét ap cao hodc tang () () ()

huyét ap

Téng lipid mau () () ()

Dot quy, dot quy nhe hay () () ()

Con thiéu mau nio thoang

qua (TIA)

Hen suyén () () ()

Tiéu duong () () ()

Ungthu............ () () ()

Tr‘ﬁm cam hodc rdi loan () () ()

than kinh

Khac () () ()
() () ()

20. Anh(chi) c6 thwong xuyén tip thé duc trén 30 phit khong?

21. Dwéi diy la danh sach nhirng diéu anh(chi) cim thay va hanh xir.

1) Hoan toan khong

2) 1 hodc 2 lan trong thang
3) Khoang 1 1an 1 tuan

4) 2-3 lan/tuan

5) 4-5 lan/tuan

6) Hau nhu mdi ngay

xuyén cam thiy nhu vy khong?
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Tuan trudc Gan nhu
: mdi
Hau nhu 1-2 3-4 5-7 ngéy
khong ngay |ngay | ngay |trong2
hodc it tuan
hon 1 1an/
ngay
1 | T6i cam thay an khong ngon miéng () CH) | CH | C) ()
2 | T6i khong thé rii bo budn chan () ()| CH | () ()
3 | Toi gdp van dé trong viéc tap trung vao () CH) | CH | C) ()
nhting vi¢c t61 dang lam
4 | T6i cam thiy rat chan nan () CH) | CH | C) ()
5 | Ngt khong yén () CH) | CH | C) ()
6 | T6i cam thay budn () ()| CH | () ()
7 | Toi khong thé bat dau mot viéc gi () C)H)y | CH | C) ()
8 | Khong gi khién t6i cam thay vui () CH) | CH | C) ()
9 | Toi cam thdy minh nhu mot ngudi xau () ()| )| C) ()
10 | T6i may hirng thi v6i cac hoat dong thudng () C)H)y | CH | C) ()
lam trudc day
11 | Téi ngli nhiéu hon binh thuong () ()| CH | () ()
12 | T6i cam thdy toi dang di chuyén qua cham () CH) | CH | C) ()
13 | T6i cam thay bon chon () () [ CH) | () ()
14 | Toi da u6c t6i c6 thé chét di () ()| O] )
15 | T6i mudn 1am dau ban than minh () CH) | CH | C) ()
16 | Toi thiy mét méi trong moi luc () ()| )| C) ()
17 | T6i khong thich ban than minh () ()| CH) | C) ()
18 | T6i giam can rat nhiéu ma khong can nd lyuc () CH) | CH | C) ()
gica
19 | T6i gip nhiéu van dé vé gidc ngi () C)H) | CH | C) ()
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20

To6i khong thé tap trung vao nhitng diéu (

quan trong

)

(

)

()

(

)

()

22. Anh(chi) c6 bao nhiéu khé khin dé nghe va hiéu cac tir trong cudc tro chuyén binh thwong
(ngay ca c6 may trg thinh)?

1. Tuyét voi 2. Mot vai 3.1t 4. Khong c6
1 Anh(chj) c6 bi diéc & mot hodc ca 2 tai khong ? C6 | Thinh Khoéng
thoang
2 Anbh (chi) c6 bao gi¢ gap kho khan nao khi nghe véi mét hodc 2 tai| () () ()
khong ?
3 Bay gio anh (chi) c6 bi u tai hay u ¢ 1 hodc 2 tai khong ? () () ()
4 Bay gio anh (chi) c6 st dung may trg thinh khong ? () () ()

5. Cau nao mo ta dung nhat kha ning nghe & tai TRAI cua anh (chi) ( khong c6 may trg thinh) ?

1. T6t

2. Co 1 chat rac roi

3. C6 nhiéu rac roi

4. Piéc

6. Cau ndo mb ta dung nhat kha ning nghe & tai PHAI ctia anh (chi) ( khong c6 may tro thinh)?

1. Tt

2. Co 1 chat rac roi

3. C6 nhiéu rac roi

4. Piéc

23. Duwéi diy la danh sach nhirng diéu anh(chi) cam thiy va hanh xir. Anh(chi) c6 thuwdong
xuyén cam thay nhw vay khong?

Co Thinh | Khong
thoang
1 | Anh (chi) c6 dau dau khong? () () ()
2 Anh (chi) ¢6 cam giac chong mat khong? () () ()
3 Anh (chi) c6 trai qua cam giac khong minh man khéng? () () ()
4 | Anh (chi) co trai qua cam giac tay chan ning né khong? () () ()
5 | Anh (chi) ¢6 bi dau ¢ nhiéu noi trén co thé khong? () () ()
6 Anh (chi) ctia ban c6 nang né hoic khéng minh man khong? | ( ) () ()
7 Miéng ctia Anh (chi) 6 tiét nhiéu nudc bot khong? () () ()
8 Anh (chi) ¢6 cting hay dau c6 vai gay khong? () () ()
9 | Anh (chi) c6 bi md mat khong? () () ()
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10 | Anh (chi) c6 bi dau thit lung khong? () () ()
11 | Anh (chi) c6 cam thdy noéng hodc s6t nhe khong? () () ()
12 | Anh (chi) ¢6 bi dau lung cao khong? () () ()
13 | Tim cua Anh (chi) c6 dap manh hodc nhanh hon khi voi| ( ) () ()
vang?
14 | Gan day Anh (chi) c6 cam thdy mét moi khong? () () ()
15 | Anh (chi) c6 cam thdy dau hay nong mat khong? () () ()
16 | Miii cta Anh (chi) c6 nghet khong? () () ()
17 | Anh (chi) c6 ¢ nong khong? () () ()
18 | Cé nhitng luc Anh (chi) mudn nghi ngoi hodc nim trén| ( ) () ()
giuong vao ban ngay khong?
19 | Anh (chi) c6 cam thiy ngira hay dau hong khong? () () ()
20 | Anh (chi) c6 cam thdy nong mit hoic dau dau khong? () () ()

24. Trong 3 thang qua, thu nhip cua gia dinh anh (chi) ¢6 bi &nh hwéng khong?

1. Khong 2.Co
25. Thu nhap cua gia dinh anh (chi) trong khoang bao nhiéu duwéi day?
1.Du6i 10Tr VND 2. Tir 10Tr Dén 20Tr VND 3.Hon 20Tr VND

26. Xin vui 10ng cho chiing t6i biét thong tin dwéi diy lién quan dén tinh trang sirc khée ciia
anh(chi) :

(1) Chiéu cao cm (2) Can nang kg
(3) Huyét 4p trén mmHg (4) Huyét ap dudi mmHg
(5) Do tudi tudi

27. Néu anh(chi) muon, xin vui long cung cap nhin xét ciia anh (chi) vé méi trwomg song
hién nay:
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XIN CHAN THANH CAM ON SU HOP TAC!
Cam két dong y cho phép xir Iy dir liéu c4 nhan
Dt li€u ca nhan c6 dugc thong qua khdo sat nay s€ chi duoc s dung cho cac muc dich sau:
(1) Nghién ctru danh gia vé méi trudng
(2) Luu trit trong kho dir liéu chung vé& méi truong
Thong tin ¢4 nhan s€ dugc luu trit trong may chu ctia Pai hoc Nong Lam va Pai hoc Shimane.

Nhom nghién ctru s€ quan ly thong tin ¢4 nhan ctia nguoi trd 101 mdt cach thich hop.

[] T6i dong ¥ va xac nhan thong tin.

NGAY

TEN

(Chit ky)
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QUESTIONNAIRE ON LIVING ENVIRONMENT
AND HEALTH

ID: 2019-00x

Date: August xx, 2019
Interviewee:

Address:

GPS:

Contact:

Interviewer:
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Please answer the following questions by choosing and checking the corresponding answer:

1. What type is your house ownership?

1 Self-owning ()

2 Renting ()

3 Other ()
2. How long have you been living in your present house? years
3. How big is your floor area? About m?

4. How much do you like your residential area?

1) Like very much

2) Like

3) Neither like nor dislike

4) Dislike

5) Dislike very much

5. Please evaluate your living area according to the following items:

1 2 3 4 5
Extremely Good Neither Bad Extremely
good good nor bad

bad

(1) Surrounding environment and
natural green

(2) Surrounding street sceneries

and buildings
(3)View from your house: () () () () ()
(4) Quietness around the house () () () () ()
(5) Convenience for commuting to

working place () () () () ()
(6) Convenience to kindergartens,

schools or universities () ) ) ) )
(7) Convenience to hospitals/health () () () () ()

clinics
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(8) Convenience to post offices,

banks or markets () ) ) ) ()
(9) Convenience to access to public

transportation () ) ) ) ()

6. Thinking about the last 12 months or so, how much does each of the following factors
bother, disturb or annoy you when you are here at home?

1 2 3 4 5
Not at all | Slightly |[Moderately Very Extremely

(1) Aircraft noise () () () () ()
(2) Road traffic noise () () () () ()
(3) Factory noise () () () () ()
(4) Noise from the neighbors () () () () ()
(5) Vibration by aircraft flyover () () () () ()
(6) Exhausted gas actories () () () () ()
(7) Smoke discharged from () () () () ()
(8) Odors

7. Thinking about the last 12 months or so, what number from 0 to 10 best shows how much you
are bothered, disturbed, or annoyed by aircraft noise?

0 1 2 3 4 5 6 7 8 9 10
Not at all Extremely

8. How often do you have any trouble getting to sleep or staying asleep?

1. Often 2. Somtimes 3. Almost never

9. How many hours of sleep do you usually get at night?

1.6 hours or less 2. 7 hours 3. 8 hours 4. 9 hours or more

10. During the past 4 weeks, how would you rate the quality of your sleep overall?
1. Very good 2. Fairly good 3. Fairly bad 4. Very bad
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11. Please answer this question concerning your sleep:

(5) Do you have any trouble with your sleep?
1) No

2) Yes

If you answered “Yes” to the above question, please choose appropriate numbers for each
item.

1 2 3
Occasionally | Once or | More than
twice a 3 times
week a week
1 Difficult to fall asl
(13) ifficult to fall asleep () () ()
(14) When awakened during the night, it is () () ()
difficult to sleep again.
(15) Awakened early in the morning () () ()
(16) Do not feel as having slept well the () () ()
next morning.
(17)  Sleepy during daytime and cannot () () ()
work well
18) Oth
(18)  Others ( ) () ()| )
(2) If you have trouble with your sleep, do you think that it is due to the aircraft noise?
1) No
2) Yes

12. Do you see the airplane flying through your house?

1) No

2) Yes

If yes, how many times a day? times

153



N23D205 - NGUYEN TRAN THI HONG NHUNG

13. Is your bedroom windows opened in the following season?

1 2 3 4

Rarely Sometimes Often Always

(1) Dry season () () () ()
(2) Rainy season () () () ()

14. In daily life, climatic factors as well as environmental conditions affect us much, then
how much are you sensitive to the following factors?

1 2 3 4 5
Not at all Slightly Moderately Very Extremely

(1) Coldness () () () () ()
(2) Hotness () () () () ()
(3) Noise () () () () ()
(4) Vibration () () () () ()
(5) Chemicals () () () () ()
(6) Odors () () () () ()
(7) Dust, pollen,
polluted air () () () () ()

In the next part, do you mind answering some questions relating personal information?

15. What is your present job?

1) Employed -> (Occupation) ()
2) Farmer ()
3) Student ()
4) Housewife ()
5) Retired ()
6) Unemployed ()
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16. How long in a day do you stay at home? About hours
1. Under 8 hours 2. 8-15 hours 3. Over 15h hours

17. In general, would you say your health is...?

1) Excellent ( )

2) Very good ( )

3) Good ( )
4) Fair ( )
5) Poor ( )

18. Using a scale of 0 to 10, where 0 means “Very dissatisfied” and 10 means “Very satisfied”,
how do you feel about your life as a whole right now?

0 1 2 3 4 5 6 7 8 9 10

! !
Very dissatisfied Very satisfied

19. Thinking about the amount of stress in your life, would you say that most days are?

1) Not at all stressful ()
2) Not very stressful ()
3) A bit stressful ( )
4) Quite a bit stressful ()
5) Extremely stressful ( )

20. Do you usually have periodic health examination?

1) No ()

2) Yes ()

21. Which health facility do you usually visit?
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22. Here is a list of medical conditions that usually last for some time. Have you ever had
any of these conditions? In the first column, check “yes” or “no” for each condition, then,
for each “yes”, please answer every question across the page.

Have you ever had...? | What Did you ever | Have you ever | Have you ever | Have you had
1. No yeardid | see a doctor | been taken it in the last 12
’ it start? | about it? hospitalized for | medicines months?
2. Yes 3 No it? prescribled for 3 No
4. Yes 3. No i? 4. Yes
4. Yes 3. No
4. Yes
Heart trouble () () () ()
High blood pressure or () () () ()
Hypertension
Hyperlipidemia () () () ()
Stroke, Small stroke or () () () ()
TIA
Asthma () () () ()
Diabetes () () () ()
Cancer () () () ()
Type of cancer:
() () () ()
() () () ()
() () () ()
Depression or neurosis () () () ()
Others: () () () ()
() () () ()
() () () ()
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23. Please indicate if your biological (natural) father and mother ever had any of the
conditions below.

I-No () 2-Yes () 3-Do not know ()

Biological Father Biological Mother

A. Heart trouble

B. High blood pressure

C. Stroke or “TIA”

D. Diabetes

24. How much salty do you eat?

l.Verymuch( ) 2.Some ( ) 3. Notmuch () 4. None ()
25. How much do you eat the following foods:

1. Not eat much 2. Once a day 3. Every meal
Pickles () () ()
Fish sauce () () ()
Soy sauce () () ()
Braised fish () () ()
Other salty foods:
() () ()
() () ()
() () ()
() () ()

26. Do you eat or drink salty food or soup?

1. Not eat much 2. Once a day 3. Every meal

27. Do you think about the nutritional balance of the diet?
1. Don’t think 2. Think a little 3. Think 4. Think a lot
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28. How often do you drink alcohol?

1. Not at all 2. 2-3 times a month or less
3. 1-4 days a week 4. Almost everyday

29. Do you smoke cigarettes?

1. Not at all 2. I smoked before but stopped
3. 20 or less per day 4. More than 20 per day

30. How often do you do physical activity over 30 minutes?

1) Not at all ()
2) Once or twice a month ()
3) About once a week ()
4) 2-3 times a week ()
5) 4-5 times a week ()
6) Almost everyday ()

31. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way in the past week or so.

Last week Nearly
every day
Not at all or| 1-2 3-4 5-7 for 2
less than 1| days |days | days | weeks
day
1 | My appetite was poor () CH [ CH | C) ()
2 | I could not shake off the blues () C)H) | CH | C) ()
3 I had trouble keeping my mind on what I was () CHy | CH | ) ()
doing
4 | I felt depressed () CH | CH | C) ()
5 | My sleep was restless () (Y| CcH [ C) ()
6 | Ifeltsad () () [ C)H) | C) ()
7 | I could not get going () CH) [ CH | C) ()
8 Nothing made me happy () CHy | CH | C) ()
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9 I felt like a bad person () CH) | CH | C) ()
10 | I lost interest in my usual activities () CH)y| CHy | ) ()
11 | I slept much more than usual () CH [ CH)y | () ()
12 | I felt like I was moving too slowly () CH)y| CHy | ) ()
13 | I felt fidgety () CH| | CHrp )
14 | Twished I were dead () CH) | CH|C) ()
15 | I wanted to hurt myself () CH)y | CHy | ) ()
16 | I was tired all the time () () CH | ) ()
17 | Idid not like myself () ()| CH) | ) ()
18 | Ilost a lot of weight without any effort () CHYy [ CH | ) ()
19 | I had a lot of trouble getting to sleep () CH)y | CH | ) ()
20 | I could not focus on the important things () CH | CH | () ()

32. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way.

Yes | Sometimes | No

1 Do you have headaches? () () ()

2 Do you experience feelings of dizziness? () () ()

3 Have you experienced a sense of dullness or a heavy feeling in your| () () ()
head?

4 Have you experienced a sense of dullness or a heavy sensation in| () () ()

your hands or legs?

5 Do you have pains in various parts of your body? () () ()
6 Does your head feel heavy” or “dull”? () () ()
7 Does your mouth ”water” a lot ; that is, produce a lot of saliva? () () ()
8 Do you have any stiffness or pain in your neck or shoulders? () () ()
9 Do you have blurred vision? () () ()
10 | Do you have low back pain? () () ()
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11 | Do you feel flushed or feverish? () () ()
12 | Do you have high back pain? () () ()
13 | Does your heart pound or beat faster when you walk in a hurry? () () ()
14| Are you tired recently? ) ) )
15 | Do you feel pain or hot in your eyes? () () ()
16 | Is your nose stuffy? () () ()
17 | Do you have heart burn? () () ()
18 | Are there times when you would like to take a rest or lie down in| ( ) () ()
bed during the day?
19 | Do you feel irritation or pain in your throat? () () ()
20 | Do you have hot flashes in your face or head? () () ()

33. How much difficulty do you have hearing and understanding words in a normal
conversation (even with a hearing aid)?

1. A great deal 2. Some 3. Alittle 4. None
1 Do you have deafness in one or both ears? Yes | Sometimes | No
2 Do you now have any other trouble hearing with one or both| ( ) () ()
ears?
3 Do you now have tinnitus or ringing in one or both ears? () () ()
4 | Do you now use a hearing aid? () () ()

5. Which statements best describe your hearing in your LEFT ear (without hearing aid)?
1. Good 2. Little trouble 3. Alot of trouble 4. Deaf

6. Which statements best describe your hearing in your RIGHT ear (without hearing aid)?
1. Good 2. Little trouble 3. Alot of trouble 4. Deaf
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34. How many vehicles are your family using for daily transport?

1. Bicycles: ()
2. Motorbikes: ()
3. Cars: N G
4. Others: ()

35. In which category do you classify your family incomes?
1.Under I0OM VND 2. From 10M to 20M VND  3.More than 20M VND

36. What is your last school or university?

1. Secondary School.
2. High School.

3. University

4. Others

37. Please tell us the information below concerning your health condition:
(1) Height cm

(2) Weight kg

(3) Maximum blood pressure _ mmHg
(4) Minimum blood pressure _ mmHg
(5)Age years old

38. Blood pressure measurement:

1%, time measurement 2" time 3" time

Upper mmHg Upper mmHg Upper mmHg
Lower mmHg Lower mmHg Lower mmHg
Heart rate Heart rate Heart rate

39. As you wish, please provide your own comments on the living environment:

THANK YOU FOR YOUR COOPERATION!
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* The following part can be answered by interviewers according to the respondent's
fact. If an interviewer cannot, please ask a respondent again for sure.

F1. Gender of respondent

1.Male ()
2.Female ()
F2. How many floors does your house have? floors

Which floor are you usually sleeping at?

F3. Structure of the house
1 Wooden (
2 Bricks (
3 Prefabricated (
4 Reinforced concrete (
(

5 Reinforced concrete with brick wall

N N N N N N

6 Others (

F4. How many glass layers do your living room windows and doors have? If they are
doubled-pane windows/doors, please specify as 2 layers.

1 More than 3 layers ()
2 2 layers ()
3 1 layer ()
4 Others ()

F5. Which type of frame among the following types do your living room windows and doors
have?

1 Aluminum frame ()
2 Wooden frame ()
3 Plastic frame ()
4 Others ()

F6. How many glass layers do your bedroom windows and doors have? If they are multi-
layer doubled-pane windows/doors, please specify as 2 layers.

1 More than 3 layers ()
2 2 layers ()
3 1 layer ()
4 Others ()
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F7. Which type of frame among the following types do your bedroom windows and doors
have?

1 Aluminum frame
2 Wooden frame

3 Plastic frame

4 Others

~ o~~~
~ O~~~

F8. Does the house have the soundproofing materials and products?

1) No

2) Yes

F9. Are air-conditioners installed in the house?

1) No

2) Yes

THANK YOU VERY MUCH!
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Xin vui 10ng tra cac cAu héi sau bing cach chon danh dédu cau tra 161 thich hep:

1. Nha ciia anh(chi) thudc loai nio trong s cac loai dwdi day?

1. Nha riéng 2. Nha thué 3. Ngoaira
2. Anh(chi) da & ngoi nha hi¢n tai bao nhiéu nam? nam
3. Téng dién tich san ting 1 ciia nha anh(chi) wéc tinh 1a bao nhiéu? m?

4. Anh(chi) thich khu vue minh dang sinh séng ¢ mirc d9 nao?
1. Cuc thich 2. Thich 3. Binh thuong 4. Ghét 5. Cuc ghét

5. Xin hay danh gia noi ¢ ciia anh(chi) theo 9 muc dwéi day:

Cuc £ Binh , Cuc
6t | 1% | thuong | *™ | kém
(1) C6 moi trudng thién nhién, cay xanh ()| () () C )| ()

(2) Ph x4, quang canh duoc xay dung sap dit C) | ) () ()| (
sach dep

(3) Tam nhin tir nha ()| CH | () ()] C)
(4) DY yén tinh xung quanh nha (D 1) ) )
(5) Thuan tién cho viéc di lam ()| CHy | CH) | CH|O)
(6) Gan truong hoc, nha tré (D)1 CH [ ) [ CH) )
(7) Gan co so y té ()| CHy| )y | )| C)
(8) Gan buu dién, ngan hang, chg, siéu thi (HY | CHY | )Y | CHY | ()
(9) Thuén tién trong sir dung phuong tién giao ()| ) () C )| ()

thong cong cong

6. Trong 12 thing qua, nhitng yéu t6 dwéi diy lam phién anh(chi) hoic giy khé chiu cho
anh(chi) & mirc d¢ nao khi anh(chi) & nha?

Hoari toan | Mot Phan Khonfc_)I qQUa | \hidy Cl{’C

khong nao muc ky

(1) Tiéng on tr may bay () () () () ] ()
(2) Tiéng On tir cac phuong tién giao ( ) ( ) () () | ()

thong trén duong

(3) Tiéng on tr nha may () () () () [ C)
(4) Tiéng On tir hang x6m () () () () ()
(5) Bo rung khi may bay bay qua () () () () [ C)
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(6) Khi thai () () () () [ C)
(7) Khoi tir nha may () () () () | C)
(8) Mii hdi thoi () () () () | C)

7. Trong khoing 12 thing qua, tiéng on tir may bay da lam phién anh(chi), gay khé chiu cho
anh(chi) & mirc do nao?

0 1 2 3 4 5 6 7 8 9 10

Hoan toan khong Cuc ky
8. Anh(chi) c6 thwong giip van dé vé gidc ngi khong?
1. Thuong xuyén 2. Thinh thoang 3. Hau nhu khong
9. Anh(chi) thuwong ngii khoing bao nhiéu tiéng vao budi dém?
1. 6 tiéng hodc it hon 2.7 tiéng 3. 8 tiéng 4.9 tiéng hodc hon
10. Trong khoing 4 tuiin qua, anh(chi) danh gia thé nao chét lwong gidc ngi ciia minh?

1. Rat tot 2. Tot 3. Khong t6t 4. Rat khong tot

11. Anh(chi) ¢6 gip ric roi véi gidc ngi khong?
1. Khong 2.Co

(1) Néu "cd", xin hay chon cau tra 1oi cho cac muc sau day:

Hiém khi/ Hoan | 1-2 1an/ tudn 3 lan/ tuan
toan khong tro 1én
(1) Kho di vao gidc ngu () () ()
(2) Kho ngu trd lai sau khi b thic giac () () ()
vao budi dém
(3) Bi thirc gidc sém vao budi sang () () ()
(4) Khong cam thiy di dwgc nga ngon () () ()
vao sang hom sau
(5) Cam ‘Ehéy budn ngu vao ban ngay va () () ()
khong thé lam viéc tot
(6) Ngoai ra () () ()

(2) Néu anh(chi) ¢é ric réi véi gidc ngi, anh(chi) cé nghi nguyén nhan la do tiéng 6n may
bay khong? 1. Khong 2.Co
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12. Anh(chi) c6 thdy may bay bay qua nha minh khong? 1. Khong 2.Co
Néu "c6" thi khoing bao nhiéu lin 1 ngay?

13. Phong ngii ciia anh(chi) cé thwong mé cira s khong?

Hiém khi Thinh thoang | Thuong xuyén | Ludn luén

(1) Mua mua () () () ()
(2) Mua khé () () () ()

14. Trong cudc song hang ngay cac yeu t6 thoi tiét ciing nhw diéu ki€én m01 truwong tac dong
dén chung ta rat nhiéu, anh(chij) nhiy cim ¢ mirc dd nio ddi véi cac yéu té duéi day?

Hoan toan | Mot phan Khong Nhidu Cuc

khong nao qué muc ky
(1) Lanh () () () C) [ C)
(2) Nong () () () () | C)
(3) Tiéng dn () () () () ()
(4) D6 rung () () () () [ C)
(5) Chat héa hoc () () () () 1)
(6) Mui hoi () () () () [ C)
(7) Bui, phan hoa, khong khi ban () () () () | C)

Trong phin tiép theo, anh(chi) cé thé tra 16i mot s6 cAu héi lién quan dén théng tin
ca nhan dwgc hay khong?

15. Cong viéc hién tai cia anh(chi) 1a gi?

1. bi lam (Nghé nghiép: )

2. Nong dan
3. Hoc sinh

4. NOi tro

5. Nghi huu
6. Tu do

16. Anh(chi) thwong é nha khoang bao nhiéu tiéng mot ngay?
1. Duéi 8 tiéng 2. Tur 8 dén 15 tiéng 3. Trén 15 tiéng
17. Anh(chj) cam thiy thé nao vé tinh trang sirc khée ciia ban than?
1. Tuyét voi 2. Rattét 3. T6t 4. Kha 5.Kém
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18. Str dung thang do tir 0 dél‘l 10, trong d6 0 1a “Rét khong hai 1ong” va 10 1a “Rét hai long”,
anh (chi) cam thay the nao vé cudc song cia minh hién tai?

o 1 2 3 4 5 6 7 8 9 10
Rét khong hai 1ong R4t hai long

19. Nghi vé nhirng ciing thang trong cudc sdng, anh (chi) néi thé nao vé mirc d ciing thing
trong hau hét cac ngay?

1. Khong chut ndo 2. Mot chut 3. Kha cang thang 4. Cuc ky cing thing

20. Anh(chi) ¢6 thwong xuyén Kiém tra sirc khée dinh ky khong? 1. Khong 2.Co

21. Anh(chi) thuong dén co sé kham chira bénh nao?

22. Duéi day 1a danh sach cac bénh ly thwong kéo dai trong mot thoi gian. Anh(Chi) da tirng
mac bénh nao trong danh chua?

1 -Khong 2-Co

Dbi v6i mdi bénh & ¢t ndy, néu "c6" | Nam | Gip | Nhdp | Udng thudc theo | Mic trong
xin anh(chi) vui long tra 161 nhiing cdu | bat | bac si| vién | donchidinhcua | vong 12
hoéi ¢ cac cdt tiép theo. dau | chua? | vind? | bac si? thang qua?

(1/2) | (1/2) | (1/2)(Thube gi?) | (1/2)

(1) Bénh tim mach

(2) Huyét ap cao hoac Bénh tang
huyét ap

(3) Tang lipid méau

(4) Bot quy , Dot quy nhe hay Con
thiéu méu nao thodng qua (TIA)

(5) Hen suyén

(6) Tiéu duong

(7)Ung thu .....cooeevveeene,

(8) Tram cam, rdi loan than kinh

(9) Khac:
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23. Anh(Chij) vui 1ong cho biét cha me dé ciia anh(chi) cé tirng mic cac bénh dudéi day?

1 - Khong ; 2 - C6 ; 3 - Khong biét

Cha @é Me dé
(1) Bénh tim mach
(2) Huyét 4p cao
(3) Dot quy hoac TIA
(4) Tiéu duong
24. Lwong mudi anh(chi) sit dung trong mdi bira in c6 nhiéu khong?
1. Rét nhiéu 2. M6t chut 3. Khong nhiéu lim 4. Khong
25. Anh(Chi) ¢6 hay an nhirng mén dwéi day khong?
Khong 1 1an/ ngdy | Moi bira
nhic¢u lam an
(1) Dua muoi () () ()
(2) Nuée mam () () ()
(3) Nudc twong () () ()
(4) C4 kho () () )
(5) Cac mOn Man Khac: ......cccvvvevciiiieiiieeciieeeiees () () ()

26. Anh(Chi) c6 in nhiing loai thirc in min va nhiéu mudi khong?

1. Khong an nhiéu lam 2. Ngay 1 lan

3. Moi bita an

27. Anh(Chi) c6 nghi vé cin bing dinh dudng trong cac bira in khong?

1. Hoan toan khong 2. M6t chut 3. Binh thuong

28. Anh(Chi) c6 thwong udng dd udng cé con (rwou, bia...) khong?

4. Nghi nhiéu

1. Hoan toan khong 2. Mot thang 2-3 1an hodc it hon

3. Mot tudn 1-4 ngay 4. Hau nhu hang ngay

29. Anh(Chij) c6 thudong xuyén hit thudc khong?

1. Hoan toan khong 2. Trudc c6 hut gio ngung

3. Mot ngay 20 diéu hodc it hon 4. Hon 20 diéu mot ngay
30. Anh(Chi) c6 thwong xuyén tap thé duc trén 30 phat khong?

1. Hoan toan khong 2. Mot thang 1-2 1an

4. Mot tuan 2-3 1an 5. Mot tuan 4-5 lan
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31. Anh(Chi) ¢6 cam thiy khoé khin khi nghe hiéu trong hdi thoai binh thwong khong? (ké
ca khi sir dung may tro thinh)

1. Rét kho khin 2. Thinh thoang 3. Chi mot chut 4. Hoan toan khong

Anh(Chi) vui 1ong cho biét d6 1a khoé khiin gi bang cach tra 10 cac ciu héi dwéi diy. Néu
"hoan toan khong" xin bé qua.

C6 | Thinh thoang | Khong
1 Piéc 1 hodc ca 2 tai () () ()
2 | Gap cac van dé khac vé thinh lyc ¢ 1 hodc 2 tai () () ()

3 | Utai6 1 hodcca 2 bén () () ()
4 Str dung may trg thinh () () ()
Miéu ta ding nhét vé tinh trang thinh lwc hién tai ciia anh(chi) (khéng tinh may tro thinh)

Tot Mot chut khé khan Khé khé khin Diéc
5 | Taitréi () () () ()
6 | Tai phai () () () ()

32. Duéi day 1a danh sich nhirng diéu anh(chi) cim thiy va hanh xir. Anh(Chi) c6 thwong
xuyén cam thay nhw vay khong?

Tuan trudc Hau nhu
moi

Hoan toan| 1-2 3-4 5-7 ngay
khong ngay |ngay |ngay trong 2
hodgc  it| trong | trong | trong | ¢ An qua
hon 1 lan|tuan |tuan |tuan
2 ngay

1 | Téi cam thay dn khong ngon miéng () CH | CH | C) ()

2 | Toi khong thé rii bo sy budn chan () CH [ C)H) | C) ()

3 | Téi gidp van dé trong viéc tip trung vao () CH)Y | )|«

nhiing viéc to61 dang lam

4 | Toi cam thay rat chan nan () CH)[C)H)|C) ()

5 | Ngt khong yén () CH)y | CH|C) ()

6 | T6i cam thdy budn () CH)y | CH|C) ()

7 | T6i khong thé bat ddu mot viéc gi () ()| CH [ CH] )

8 | Khong gi khién t6i cam thay vui () CH|CH|[C) ()
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9 | Téi thdy minh nhu 1 ngudi xdu vy () CH [ CH|C) ()
10 | Toi mét hing thi véi cac hoat dong thudng ( ) C)Y | )| (
lam trudc day
11 | Téi ngt nhiéu hon binh thudng () CH) [ C)H|C) ()
12 | Toi cam giac t6i dang di chuyén qua cham () CHYy| CH|C) ()
13 | T6i cam thdy bon chon () C)[C)H)|C) ()
14 | Toi da wéc t6i c6 the chét di () O 1O )] )
15 | To6i mudn t6n thuong ban than minh () CH | CH | () ()
16 | Téi thly mét méi moi luc () ()| C)H) | C) ()
17 | To6i khong thich chinh minh () ()| C)H) | C) ()
18 | T6i giam can rat nhidu ma khéng cannd luc| () CH [ CH|C) ()
gica
19 | T6i gap nhidu van dé vé gidc ngi () ()| C)|(
20 | Toi khong thé tap trung vao nhimg diéu| ( ) CHYy| CH|C) ()
quan trong

33. Dudi day la danh sach nhirng diéu anh(chi) cam thy va hanh xir. Anh(Chi) ¢é thwong
xuyén cam thay nhw vay khong?

10 | Pau thét lung

C6 | Thinh thoang | Khéng
1 | Pau dau () () ()
2 | Cam gidc chong mit () () ()
3 | Cam gi4c khong minh min () () ()
4 | Tay chan ning né () () ()
5 | Pau ¢ cac phan trén co thé () () ()
6 | Nang dau () () ()
7 | Tiét nhiéu nuée bot () () ()
8 | Cimg hay dau c6 vai gay () () ()
9 | Mit mo () () ()

() () ()

() () ()

11 | Thiy néng hay sét nhe
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12 | Pau lung cao () () ()
13 | Tim dap nhanh khi di voi () () ()
14 | Cam thdy mét moi () () ()
15 | Pau hay nong mat () () ()
16 | Nghet miii () () ()
17 | QO noéng () () ()
18 | Trong ngay c6 lic mubn nghi hoic nam trén givdng () () ()
19 | Ngira hay dau hong () () ()
20 | Néng mit hodc dau () () ()

34. Gia dinh anh(chi) c6 bao nhiéu phuwong tién tham gia giao thong?
I.Xedap(_ xe) 3.0t6( _ xe)
4. Khac:

2. Xemay ( _ xe )
(__xe)
35. Xin anh(chi) vui 1ong cho biét khoing thu nhip ciia gia dinh
1. Duéi 10 triéu dong 2. Khoang 10-20 triéu dong 3. Hon 20 triéu dong
36. Anh(Chi) tirng hoc ¢ nhirng truwomg nao?
1. Truong THCS

2. Trudng THPT

3. Pai hoc/ Hoc vién

4. Khac
37. Xin anh(chi) cho biét mot so thong tin lién quan dén tinh trang strc khée.
(1) Chiéu cao cm (2) Can nang kg
(3) Huyét ap trén mmHg (4) Huyét ap dudi mmHg
(5) Tudi
38. Do huyét ap
Lin 1 Lén 2 Lin 3
Upper  mmHg Upper mmHg Upper  mmHg
Lower ~ mmHg Lower ~ mmHg Lower ~ mmHg
Nhip tim Nhiptim Nhip tim
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39. Ngoai cac cau héi trén, neéu anh(chi) cé y kién gi vé moi truwong song hién nay, xin cho

biét:

* Phan nay sinh vién thwe hién phéng van xin hiy quan st va tw dién ciu tra 161 (néu
khong r6, xin héi lai ngwoi tra 1oi phéng van deé cé cau tra 1oi dung)

F1. Giéi tinh ciia ngwoi tra 10 phong van? 1. Nam 2. N

F2. CAu tao ngdi nha thudc loai nao trong cac ciu tao dudi day?

F3.

F4.

FS5.

1 Lam tr gb

2 Xay tu gach

3 Nha lip ghép

4 Nha bé tong cot thép

5 Tudng gach va khung bé tong ¢t thép

—_~ o~~~ — o
N N N N N N

6 Ngoaira

Kinh céc loai ctra hwéng ra bén ngoai ciia phong khich ciia ngoi nha (cira so, cira ra
vao) la loai kinh bao nhiéu 16p? néu la kinh dé6i nhiéu 16'p, xin xép vao loai kinh hai lép.

1. Trén 3 16p 2. Hailép 3. Motlop 4. Ngoaira

Khung cac loai cira phong khach ciia ngdi nha thudc loai nao trong sé cac loai khung
duéi day? Xin chon danh gia ciu tra 1oi thich hop:

1. Nhom 2.Gb 3. Nhya 4. Ngoaira

Cic cira ciia phong khach (cira s, cira ra vao) ciia ngdi nha c6 hwéng ra mit dwong hay
khong? 1. Khong 2.Co

F6. Kinh cac loai ctra hwéng ra bén ngoai ciia phong ngii ciia ngoi nha (cira so, ctra ra vao)

F7.

12 loai kinh bao nhiéu 16p? néu 12 kinh déi nhiéu 16p, xin xép vao loai kinh hai 16p.

1. Trén 3 16p 2. Hailop 3. Motlép 4. Ngoaira

Khung cac loai cira phong ngii ciia ngdi nha thudc loai nao trong sé cac loai khung dwéi
day? Xin chon danh gia cau tra loi thich hop:

1. Nhom 2.Gb 3. Nhya 4. Ngoaira

F8. Cac ctra ctia phong ngu (citra so, ctra ra vao) cia ngoi nha c6 hwong ra mat dwong hay

khéng? 1.Khong 2. Co

F9. Nha anh(chi) c¢6 ldp dit diéu hoa khong? 1. Khong 2. C6

XIN CHAN THANH CAM ON SU HOP TAC !
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QUESTIONNAIRE ON
ENVIRONMENT AND HEALTH

(FOR STAFF)

ID: 202x-00x

Date: August xx, 202x
Interviewee:

Address:

GPS:

Contact:

Interviewer:
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* Interviewers can answer the following part according to the respondent's facts. If an
interviewer cannot, please ask a respondent again for sure.

F1. Gender of respondent 1. Male 2. Female

F2. How long have you worked at this hospital?

F3. Which room is the respondent staying?

F4. Are air-conditioners operated in the room? 1. No 2. Yes

Please answer the following questions by choosing and checking the corresponding answer:

1. How many hours do you spend in your room everyday? hours

2. How much do you like your room?

1) Like very much

2) Like

3) Neither like nor
dislike

4) Dislike

5) Dislike very much

3. Please evaluate the hospital environment according to the following items:

1 2 3 4 5
Extremely | Good | Neither Bad | Extremely
good good nor bad
bad
(1) Surrounding environment
and natural green () € 1) C)C)
(2) Surrounding street
sceneries and buildings () ) 1) € C)
(3)View from your room () C) |(C) C )| )
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(4) Quietness around the room | () ) () CH)|C)

(9) Convenience to access to
public transportation

) ) [C) C)]C)

4. When you stay at the hospital, how much does each of the following factors bother, disturb,
or annoy you when you are here?

1 2 3 4 5

Not at all | Slightly Moderately | Very [Extremely
(1) Aircraft noise () () () () ()
(2) Road traffic noise () () () () ()
(3) Factory noise () () () () ()
(4) Noise from the roommates | () () () () ()

(5) Vibration by aircraft

) () () ) )

flyover
(6) Exhausted gas () () () () ()
7) Smoke disch d fi
o omoxe discharged from |y )y () () | O
(8) Odors () () () () ()
5. In daily activity, how disturbed are you by aircraft flyovers in the following cases?
1 2 3 4 s
Not at all | Slightl | Moderately | Ver | Extremely
V V
(1) When you have a
conversation indoor () () C) €D
2) When you communicate on
o o () () O () [
3) When you listen to TV/radio
(3) Wheny () () O () [
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(4) When you concentrate or
read books indoor () () ) €10
(5) When you rest indoor () () () C )|()
(6) When you fall asleep () () () C)1|()
(7) When you are awakened in
vour sloep () ) o) () [C)
(8) When you want to open
windows but cannot because of | () () () C)[C)
noise
(9) When you are affected by
vibration by aircraft flyovers () () ) C)1C)
(10) When you are afraid of
possible accidents caused by |( ) () () C){C)
aircraft

If you can spend time outdoor, please answer the following three questions:
(11) When you walk in a garden,
balcony, or terrace ) |C) () ) C)
(12) When you have a conversation
in the garden, balcony, or terrace ) () () C){C)
(13) When you rest in the garden,
balcony, or terrace () [C) () C){C)

6. When you stay at the hospital, what number from 0 to 10 best shows how much you are
bothered, disturbed, or annoyed by aircraft noise?

0 1 2 3 4 5 6 7 8 9 10
Not at all Extremely

7. How often do you have any trouble getting to sleep or staying asleep?
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1. Often 2. Sometimes 3. Almost never

8. At what time do you go to bed, and when do you wake up every day?

Go to bed Wake up

Weekdays h(2) h(1)

Weekends ( holidays) h(4) h(3)

9. During the past four weeks, how would you rate the quality of your sleep overall?
1. Very good 2. Fairly good 3. Fairly bad 4. Very bad

10. Please answer this question concerning your sleep when you stay at the hospital:

(6) Do you have any trouble with your sleep? 1. No 2.Yes
(7) If you answered “Yes” to the above question, please choose appropriate numbers for
each item.

1 2 3
Occasionally | Once or twice | More than 3
a week times
a week

(19) Difficult to fall asleep () () ()

(20) When awakened during the night, it is () () ()
difficult to sleep again.

(21) Awakened early in the morning () () ()

(22) Do not feel as having slept well the next () () ()
morning.

(23) Sleepy during daytime () () ()

(24) Others ( ) () () ()

(8) If you have trouble with your sleep, do you think it is due to the aircraft noise?
1. No 2. Yes

11. Do you see the airplane flying through your windows? 1. No 2. Yes
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If "yes," how many times a day? times

12. How often are your room windows opened?

1. Rarely 2. Sometimes 3. Often 4. Always

13. In daily life, climatic factors and environmental conditions affect us much, so how much
are you sensitive to the following factors?

1 2 3 4 5
Not at all | Slightly | Moderately | Very | Extremely

(1) Coldness () () () () ()
(2) Hotness () () () () ()
(3) Noise () () () () ()
(4) Vibration () () () () ()
(5) Chemicals () () () () ()
(6) Odors () () () () ()
(7) Dust, pollen, polluted air | () () () () ()

In the next part, do you mind answering some questions relating personal information?

14. What is your present job?

1) Employed > ()
(Occupation)
2) Student ()

15. In general, would you say your health is?

1) Excellent ()

2) Very good ()

3) Good ()

4) Fair ()

179



N23D205 - NGUYEN TRAN THI HONG NHUNG

16. Using a scale of 0 to 10, where 0 means "Very dissatisfied" and 10 means "Very satisfied",

5) Poor

(

)

how do you feel about your life as a whole right now?

0
l

Very dissatisfied

17. Thinking about the amount of stress in your life, would you say that most days are?

2

3 4

5 6

1) Not at all stressful

2) Not very stressful

3) A bit stressful

4) Quite a bit stressful

5) Extremely stressful

18. Do you usually have periodic health examinations?

19. Here is a list of medical conditions that usually last for some time. Have you ever had
any of these conditions? In the first column, check "yes" or '"no" for each condition; then,

()
)
()
()
()
1. No

for each "yes'", please answer every question across the page.

7 8 9 10
!
Very satisfied

2.Yes

Have you ever | What | Did you|Have you|Have you|Have you
had...? year |ever see a|ever been | ever taken | had it in the
1. No did it | doctor hospitalized | medicines last 12
' start? | about it? | for it? prescribled | months?
2.Y '

. 5. No | 5. No |forit? 5. No

6. Yes 6. Yes 5. No 6. Yes
6. Yes

Heart trouble ( ) () () () ()
High blood pressure () () () ()
or Hypertension ( )
Hyperlipidemia () () () () ()
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Stroke, Small stroke () () () ()

or TIA ( )

Asthma () () () () ()

Diabetes () () () () ()

Cancer () () () () ()

Type of cancer:
() () () ()
() () () ()
() () () ()

Depression or () () () ()

neurosis ()

Others: () () () ()
() () () ()
() () () ()
() () () ()

20. Please indicate if your biological (natural) father and mother ever had any of the
conditions below.

1-No 2-Yes 3-Do not know

Biological Father Biological Mother

A. Heart trouble () ()
B. High blood pressure () ()
C. Stroke or "TTA" () ()
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D. Diabetes () ()
21. How much salt do you eat?
l.Verymuch( ) 2.Some( ) 3. Notmuch () 4. None ()
22. How much do you eat the following foods:
1. Not eat much 2. Once a day 3. Every meal
Pickles () () ()
Fish sauce () () ()
Soy sauce () () ()
Braised fish () () ()
Other salty foods:
() () ()
() () ()
() () ()
() () ()

23. Do you eat or drink salty food or soup?

1. Not eat much 2. Once a day 3. Every meal

24. Do you think about the nutritional balance of the diet?
1. Don't think 2. Think a little 3. Think

25. How often do you drink alcohol?

1. Not at all 2. 2-3 times a month or less
3. 1-4 days a week 4. Almost everyday

26. Do you smoke cigarettes?
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1. Not at all 2. I smoked before but stopped
3. 20 or less per day 4. More than 20 per day

27. How often do you do physical activity over 30 minutes?

1) Not at all ()
2) Once or twice a month ()
3) About once a week ()
4) 2-3 times a week ()
5) 4-5 times a week ()
6) Almost everyday ()

28. How much difficulty do you have hearing and understanding words in a normal
conversation (even with a hearing aid)?

1. A great deal 2. Some 3. Alittle 4. None
1 | Do you have deafness in one or both ears? Yes | Sometimes | No
2 | Do you now have any other trouble hearing with one or| () () ()
both ears?
3 | Do you now have tinnitus or ringing in one or both ears?| () () ()
4 | Do you now use a hearing aid? () () ()

5. Which statements best describe your hearing in your LEFT ear (without hearing aid)?
1. Good 2. Little trouble 3. Alot of trouble 4. Deaf

6. Which statements best describe your hearing in your RIGHT ear (without hearing aid)?
1. Good 2. Little trouble 3. Alotof trouble 4. Deaf

29. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way in the past week or so.
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things

Last week Nearly
Not atall| 1-2 | 3-4 |57 ZZ;Wfor
or less| days | days | days | 2 weeks
than 1
day

1| My appetite was poor C) (CHCHCH )
2 | I could not shake off the blues () CHCcH|CH| C)
3 |I had trouble keeping my mind on| ( ) (H|CHJCH] )
what I was doing
4 | Ifelt depressed C) [(CH[CH]CH] ()
5 | My sleep was restless () |[CHCHCH ()
6 | Ifeltsad CH) [ CH[CHCH] C)
7 | Icould not get going C) [CH]JCH[CH] C)
8 | Nothing made me happy C)y (CHCHCH )
9 | I felt like a bad person () (H|CHCcH] )
10 | Ilost interest in my usual activities () CHLCcH{CH )
11 | I slept much more than usual CH)y [CHCH[CH] ()
12 | I felt like I was moving too slowly () CH[CH]CH] )
13 | I felt fidgety C) [(CH[CH]CH] ()
14 | T wished I were dead C) [CH][CHICH] ()
15 | I wanted to hurt myself () CHLCH{CH )
16 | I was tired all the time C) [CH]CH[CH] C)
17 | I did not like myself () (H|CHCH] )
18 | Ilost a lot of weight without any effort| () CHICHITCH] )
19 | I had a lot of trouble getting to sleep () CH|1CHTCH ()
20 | I could not focus on the important| ( ) CH|1CcHTCH )
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30. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way.

Yes | Sometimes | No

1 | Do you have headaches? () () ()
2 | Do you experience feelings of dizziness? () () ()
3 | Have you experienced a sense of dullness or a heavy| ( ) () ()

feeling in your head?

4 | Have you experienced a sense of dullness or a heavy| ( ) () ()
sensation in your hands or legs?

5 | Do you have pains in various parts of your body? () () ()
6 | Does your head feel" heavy" or" dull"? () () ()
7 | Does your mouth" water" a lot ; that is, produce a lot of| () () ()
saliva?
8 Do you have any stiffness or pain in your neck or| ( ) () ()
shoulders?
9 | Do you have blurred vision? () () ()
10 | Do you have low back pain? () () ()
11 | Do you feel flushed or feverish? () () ()
12 | Do you have high back pain? () () ()
13 | Does your heart pound or beat faster when you walk in| () () ()
a hurry?
14 | Are you tired recently? () () ()
15 | Do you feel pain or hot in your eyes? () () ()
16 | Is your nose stuffy? () () ()
17 | Do you have heart burn? () () ()
18 | Are there times when you would like to take a rest or lie| () () ()

down in bed during the day?
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19 | Do you feel irritation or pain in your throat? () () ()
20 | Do you have hot flashes in your face or head? () () ()
31. How many vehicles are your family using for daily transport?
1. Bicycles: ()
2. Motorbikes: (
3. Cars: (
4. Others: (
32. How much do you use the following means of transportation?
1 2 3 4 5
Actively Use No Seldom Not use at
use preference use all
(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes ) () ) ) ()
(4) Buses () () () () ()
(5) Airplanes () () () () )
(6) Bicycles ) () ) ) ()
(7) Walking () () () () ()

33. How good is the use of the following means of transportation for the society?

1 2 3 4 5

Should be Should be No Should be | Should not

used used preference | seldom be used at
frequently use all
(1) Cars () () () () ()
(2) Trains () () () () ()

3)

Motorbikes () () () () ()
(4) Buses () () () () ()
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(5) Airplanes () () () () ()
(6) Bicycles () () () () ()
(7) Walking () () () () ()
34. How safe is the following means of transportation?
1 2 3 4 5
(1) Cars () ) () ()
(2) Trains () ) () ()
(3) Motorbikes () ) () ()
(4) Buses () ) () ()
(5) Airplanes () ) () ()
(6) Bicycles () ) () ()
(7) Walking () ) () ()

35. Please tell us the information below concerning your health condition:

(1) Height
(2) Weight

cm

kg

(3) Maximum blood pressure

(4) Minimum blood pressure

(5) Age

years old

mmHg
mmHg

36. In which category do you classify your family incomes?

1. Under 1I0M VND 2. From 10M to 20M VND

3. More than 20M VND

37. As you wish, please provide your comments on the living environment:
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* The following part can be input by interviewers according to the respondent's room's facts.
If an interviewer cannot, please ask a respondent again for sure.

F1. What floor is the current room? floor

F2. Structure of the building

1 Wooden ()
2 Bricks ()
3 Prefabricated ()
4 Reinforced concrete (
5 Reinforced concrete with a brick wall (

)
)
6 Others (

)

F3. How many glass layers do the room windows and doors have? If they are doubled-pane
windows/doors, please specify two layers.

1 More than 3 layers ()
2 2 layers ()
3 1 layer ()
4 Others ()

F4. Which type of frame among the following types do the room windows and doors have?

1 Aluminum frame ()
2 Wooden frame ()
3 Plastic frame ()
4 Others ()

F5. Does the room have soundproofing materials and products?

1) No

2) Yes
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This question will be asked by the interviewer repeatedly every day when checking the
measuring device

(1) Overall, how do you describe your room environment today?

1.

ol ol

Very unpleasant/unbearable
Unpleasant/unbearable

Not unpleasant nor pleasant
Pleasant/ bearable

Very pleasant/ bearable

(2) How is the sound of aircraft today?

—

ol ol

Very unpleasant/unbearable
Unpleasant/unbearable

Not unpleasant nor pleasant
Pleasant/ bearable

Very pleasant/ bearable

(3) How would you rate the quality of your sleep last night?

1. Very good 2. Fairly good 3. Fairly bad 4. Very bad

(4) How do you feel about the noise level of aircraft in your room today?
1. Very strong/loud 2. Fairly strong/loud 3. Fairly weak/quiet 4. Very weak/quiet

THANK YOU VERY MUCH!
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Xin vui 10ng tra 101 cac cAu héi sau bing cach chon va danh diu cu tra 10i thich hop:

1. Anh (chi) di ¢ phong nay bao lau roi?

2. Hang ngay anh(chi) danh bao nhiéu thdi gian & trong phong? tiéng

3. Anh (chi) thich cin phong dang & mirc d thé nao?
1. R4t thich 2.Thich 3.Binhthuong 4. Khong thich 5. Rat khong thich

4. Xin vui long dianh gia moi trwdng bénh vién theo cac muc dwdi day:

1 2 3 4 5
Cuc Tét | Binh | Kém Cuc
t6t thuong kém

(1) C6 mdi truong xung quanh thién nhién,cay
xanh

(2) Xung quanh phé x4, canh quan, cac toa nha sach

dep
(5) TAm nhin tir phong ctia anh (chi) CHICHI CHYy [CHIC)
(4) B0 yén tinh xung quanh phong CHICHI CHYy [CHIC)

(5) Thuan tién trong st dung phuong tién giao
thong cong cong

5. Trong suét thoi gian 1am viéc tai bénh vién, nhirng yéu t6 sau diy lam phién anh(chi) hoic
gay khé chiu cho anh(chi) & mirc do nao?

1 2 3 4 5

Hoan toan | Motphan | Khéng qué |Nhidu | Cuc

khong nao mirc nhiéu

(1) Tiéng 6n tir may bay () () () CH)| )
(2) Tiéng dn tir cac phuong tién giao

thong trén duong () () ) ) )

(3) Tiéng 6n tir nha may () () () CH)| )

(4) Tiéng On tir hang x6m ( ) () () () ()

(5) B9 rung khi méy bay bay qua () () () C)| C)
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(6) Khi thai () () () ()| )
(7) Khoi tir nha may () () () ()| ()
(8) Mui hoi

6. Trong cudc song hang ngay tai bénh vién, anh(chi) bi 1am phién béi tiéng 6n ciia méi
truwong nhw thé nio trong cac trudng hop sau day?

1 2 3 4 5

Ir.a MAt KhAang | NThiln | (Chen
(1) Lam phién anh(chi) khi dang néi chuyén () () () () ()
trong phong?
(2) Lam phién anh(chi) khi nghe dién thoai () () () () ()
trong phong?
(3) Lam phién anh(chi) khi nghe dai, vo () () () () ()
tuyén trong phong?
(4) Lam phién anh(chi) khi anh(chi) dang () () () () ()
tap trung suy nghi, hay doc sach trong
(5) Lam phién khi anh(chi) nghi ngoi trong () () () () ()
phong?
(6) Lam anh(chi) kho khan khi bat dau vao () () () () ()
gidc ngn?
(7) Lam anh(chi) bi thtrc gidc khi dang ngu () () () () ()
say?
(8) Lam anh(chj) khong thé mo cira s0 | () () () () ()
boi quéa on trong khi anh(chi) mudn mé
(9) Lam anh(chi) khé chiu virungdomay | () () () () ()
bay bay qua?
(10) Lam anh(chi) lo s¢ bi anh hudng khi () () () () ()
tai nan may bay xay ra?

Néu nha anh(chi) cé danh théi gian ra bén ngoai, xin hay tra 16i 3 ciu héi dwéi diy

(11) Lam phién anh(chi) khi anh(chj) 1am gi () () () ()| ()
do6 ¢ san vuon, ban cong, san thuong?

(12) Lam phién anh(chi) khi noi chuyén | () () () () ()
g san vuon, ban cong. san thuong?

(13) Lam phién anh(chi) khi anh(chi) () () () () ()
nghi ngoi & san vuon., ban cong, sin
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7. Tir khi anh(chi) 1am viéc tai bénh vién dén nay, tiéng on méi trwomg da lam phién anh(chi) hoi
giy khé chiu cho anh (chi) & mirc d§ nao (thang do tir 0 dén 10)?

0 1 2 3 4 5 6 7 8 9 10

Hoan toan khong Cuc ky

8. Anh(chi) ¢é thuwong xuyén gip van dé vé gidc ngi khong?

1. Thuong xuyén 2. Thinh thoang 3. Hau nhu khong

9. M&i ngay, anh(chi) thwong di ngii va thire diy lic miy gio?

bingu Thuc day
Céc ngay trong tuan h(2) h(1)
Cubi tuan (ngay 18) h(4) h(3)

10. Nhin chung, anh(chi) dinh gi4 thé nao vé chat lwgng gidc ngii ciia minh?
1.Rattét 2. Khatdt 3.Khaté  4.RAatté

11. Hay tra 101 cAu hoéi nay lién quan dén giic ngi ciia anh(chi) trong vong 4 tuin qua:

(1) Anh(chi) c¢é giip ric roi véi gidc ngit khong? 1. Khong 2.Co

(2) Néu tra 101 “C6” & cau héi trén, vui 1ong chon sb thich hop cho tirng muc sau:

1 2 3
Hiém khi/ | 1-21an/ | Nhiéu hon
Hoan toan tuan 3 1An/ tudn
khong
(13)  Khé di vao giéc ngi () () )
(14) Khi bi thirc gidc vao budi dém, kho ngi () () ()
tré lai.
(15) Bi thirc gidc sém vao budi sang () () ()
(16) Khong cam thiy di dugc nga ngon vao () () ()
sang hom sau.
(17) Cam giac budn ngu vao ban ngay va () () ()
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khong thé lam viéc tdt

(18)  Khac ( ) () () ()

(3) Néu anh(chi) gip ric réi véi gidc ngi, anh(chi) c6 nghi dé 1a do tiéng 6n may bay
khong? 1.Khong  2.Co6

12. Trong thoi gian & phong, anh(chi) c6 thwong xuyén nhin thiy may bay bay qua cira so
phong minh khong? 1. Khong 2.Co

Néu “c6” thi khoang bao nhiéu lan 1 ngay?

13. Anh(chj) c6 thuwong mé ciia sé6 phong minh khong?

1 2 3 4
Hiém khi/ Hoan toan khong | Thinh thoang | Thuong hay | Ludn luén

(1) Mua khd () () ) )

(2) Mua mua () () () ()

14. Trong cudc sdng hang ngay cac yéu to thoi tiét ciing nhw diéu kién méi trwong tic dong
dén chung ta rat nhiéu, anh(chij) nhay cim ¢ mirc dd nao ddi véi cac yéu td duéi day?

1 2 3 4 5
(1) Lanh () () () C)| )
(2) Néng () () () )| C)
(3) Tiéng 6n () () () C)| )
(4) Do rung () () () C)| )
(5) Chat hoa hoc () () () )| C)
(6) Mui hoi () () () )| C)
(7) Bui, phin hoa,
hong khi bin () () () ()| )

Trong phin tiép theo, anh(chi) ¢6 thé tra 101 mot s6 cau héi lién quan dén thong tin ca nhén
dwgc khong?

15. Cong viéc hién tai cia anh(chi) 1a gi?
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1. bi lam (Nghé nghiép:

2. Sinh vién

16. Anh(chi) cam thay thé nao vé tinh trang sirc khée bin than?

1. Tuyét voi 2. Rat tbt

3. Tét

4. Kha

anh(chi) cim thay thé nao vé cu¢c song ciia minh hién tai?

o 1 2
RAt khong hai 1ong

18. Nghi vé nhitng cing thing trong cudc séng, anh(chi) néi thé niao vé mirc dd cing thing

trong hau hét cac ngay?

1. Hoan toan khong

3

2. Khong han lam 3. Mot chit

4 5

4. Kha cang thiang 5. Cuc ky cang thing

6 7

8 9

5. Kém
17. St dung thang do tir 0 dén 10, trong dé 0 13 “Réat khong hai long” va 10 1a “Rat hai long”,

10

R4t hai long

19. Anh(chi) c6 thwong xuyén kiém tra sirc khée dinh ky khong? 1. Khong

20. Dwéi day 1a danh sich cac bénh 1y thuong kéo dai trong mét thoi gian. Trong cdt dau
tién, hay kiém tra “Cé” hoic “ Khong” ddi véi mdi diéu kién, sau dé ddi voi mdi dicu kién

“C6”, vui long tra 1oi cau héi trang dudi day.

2.Co

Con thiéu mau nio thoang
qua (TIA) ()

Ban di bao gio mic.....? Nam | D3 gip bac | Dd bao gid | Udng thude | Mic trong
1. Khong baflt si chua? nhdp vién | theo chi dinh | vong 12
dau? vi né? bac si? thang qua?
2.Co
5 Chua 5. Chua |5. Chua 5. Chua
e 6. Co 6. Co 6. Co
Bénh tim mach ( ) () () () ()
Huyét ap cao hoic ting () () () ()
huyét ap ( )
Tang lipid mau ( ) () () () ()
Dot quy, dot quy nhe hay () () () ()
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Hen suyén () ( () ) ()

Tiéu dudng () ( () ) ()

Ung thu () ( () ) ()

Tram cam hodc rdi loan ( () ) ()

than kinh ( )

Khéc: ( () ) ()
( () ) ()

21. Anh(chi) vui 10ng cho biét cha me dé ciia anh(chi) c6 tirng mic cic bénh dwéi day?

1. Khéong 2.C6 3. Khong biét
Dién 1, 2, 3 vao 6 twong tng bén dudi
Cha dé Me dé
(1) Bénh tim mach () ()
(2) Huyét ap cao () ()
(3) Bot quy hoac TIA () ()
(4) Tiéu duong () ()
22. Lwong muoi anh(chi) sir dung trong mdi bira in c6 nhiéu khong?
1. Rét nhiéu 2. Mot chat 3. Khong nhiéu lim 4. Khong
23. Anh(chi) c6 hay an nhirng mén dwéi diay khong?
X 2. 3. Mol
1. Khong bira an
nhiéu lam 1‘
lan/ngay
(1) Duwa mudi () () ()
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(2) Nudc mam () () ()
(3) Nudc twong () () ()
(4) C4 kho () () ()
(5) Céc mON MAN KKAC: w.vvvovervveeevoee () () ()

24. Anh(chi) c¢6 in nhirng loai thirc in min va nhiéu mudi khong?

1. Khong nhiéu lim 2. Ngay 1 lan 3. Moi bita an
25. Anh(chi) c6 nghi vé cin bang dinh dwéng trong cac bira in khong?

1. Hoan toan khong 2. Mot chut 3. Binh thuong 4. Nghi nhiéu
26. Anh(chi) c6 thwong udng dd udng c6 con (rugu, bia...) khong?

1. Hoan toan khong 2. Mot thang 2-3 1an hodc it hon

3. Mot tuan 1-4 ngay 4. Hau nhu hang ngay
27. Anh(chi) ¢6 thwong xuyén hat thudc khong?

1. Hoan toan khong 2. Trudc co hut gio ngung
3. Mot ngay 20 diéu hodc ithon 4. Hon 20 diéu mot ngay

28. Anh(chi) c6 thwong xuyén tiap thé duc trén 30 phit khong?
1. Hoan toan khong 2. Mot thang 1-2 1an 3. Mot tuan 1 lan
4. Mot tuan 2-3 lan 5. Mot tuan 4-5 lan 6. Hau nhu hang ngay
29. Anh(chi) ¢6 cam thdy khé khin dé nghe va hiéu céc tir trong cudc tro chuyén binh thuwong
(ké ca khi sir dung may trg thinh)?
1. Rét kho khin 2. Thinh thoang 3. Chi m{t chut 4. Hoan toan khong
Anh(chi) vui 10ng cho biét d6 13 khé khiin gi bing cach tra 10i cAu héi dwdéi diy. Néu “hoan
toan khong” xin bé qua.

Co Thinh Khong
thoang
1 | Anh(chi) c6 bi diéc & mot hodc ca 2 tai khong ? () () ()
2 Anh (chi) c¢6 bao gid gap kho khan nao khi nghe véi mot hodc 2 tai| () () ()
khong ?
3 Bay gio anh (chi) c6 bi u tai hay 1 ¢ 1 hodc 2 tai khong ? () () ()
4 Bay gio anh (chi) c6 st dung may tr¢ thinh khong ? () () ()
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Miéu ti ding nhét vé tinh trang thinh lwc hién tai ciia anh(chi) (khong cé may tro thinh)

Tét Mt chut kho khian | Kha kho khin biéc
5 Tai trai () () () ()
6 Tai phai () () () ()

30. Duwéi diy la danh sach nhirng diéu anh(chi) cim thay va hanh xir. Anh(chi) c6 thuwong
xuyén cam thiy nhu vy khong?

Tuan trude Gan nhu
: mdi
Ha}l nhu 1-% 3-4% 5-7‘ ngay
khong ngay |ngay |ngay | yrong 2
hOé.C it . tuén
hon 1 lan/
ngay
1 | T6i cam thiy an khong ngon miéng () CH)y | CH | C) ()
2 | T6i khong thé rii bé budn chan () ()| CH | () ()
3 | T6i gip van dé trong viéc tip trung vao () CH)y | CH | C) ()
nhiing vi¢c t61 dang lam
4 | T6i cam thiy rat chan nan () CH)y | CH | C) ()
5 | Ngu khong yén () CH)y | CH | C) ()
6 | T6i cam thiy budn () CH)y | CH | C) ()
7 | T6i khong thé bat ddu mot viée gi () CH) | CH | C) ()
8 | Khong gi khién t6i cam thy vui () CH)y | CH | C) ()
9 | T6i cam thdy minh nhu mot ngudi xdu () CH)y | CH | C) ()
10 | T6i may hiing thi v6i cac hoat dong thudng () CH)y | CH | C) ()
lam trudc day
11 | T4i ngt nhiéu hon binh thuong () CH)y | CH | C) ()
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12 | Tbi cam thiy t6i dang di chuyén qua cham () CH)y | CH | C) ()
13 | T6i cam thdy bon chon () CH) | CHr | C) ()
14 | Toi da udc tdi c6 thé chét di () () | )
15 | Toi mudn lam dau ban than minh () C)r | CH | ) ()
16 | T6i thdy mét moi trong moi luc () CH)y | C)H | ) ()
17 | T6i khong thich ban than minh () CH)r | CH | ) ()
18 | Tbi giam can rat nhiéu ma khong can nd luc () CH)y | CH | C) ()
gica
19 | T6i gap nhiéu van dé vé gidc ngl () CH)y | CH | C) ()
20 | T6i khong thé tap trung vao nhitng diéu () CH)y | CH | C) ()
quan trong

31. Dwéi diy la danh sach nhirng diéu anh(chi) cim thay va hanh xir. Anh(chi) c6 thuwong
xuyén cam thiy nhu vy khong?

Céo Thinh | Khong
thodng
1 | Anh (chi) c6 dau dau khong? () () ()
2 | Anh (chi) c6 cam giac chong mit khong? () () ()
3 Anh (chi) c6 trai qua cam gidc khong minh man khong? () () ()
4 | Anh (chi) c6 trai qua cam giac tay chan ning né khong? () () ()
5 | Anh (chi) c6 bi dau ¢ nhiéu noi trén co thé khong? () () ()
6 Anh (chi) ctia ban ¢ ning né hoic khong minh man khong? | ( ) () ()
7 | Miéng ctia Anh (chi) c6 tiét nhiéu nudc bot khong? () () ()
8 | Anh (chi) c6 cling hay dau ¢ vai gay khong? () () ()
9 | Anh (chi) ¢6 bi md mét khong? () () ()
10 | Anh (chi) c6 bi dau that lung khong? () () ()
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11 | Anh (chi) c6 cam thiy nong hoic sét nhe khong? () ()
12 | Anh (chi) c6 bi dau lung cao khong? () ()
13 | Tim cta Anh (chi) c6 dap manh hoac nhanh hon khi véi| ( ) ()
vang?
14 | Gan day Anh (chi) c6 cam thidy mét moi khong? () ()
15 | Anh (chi) c6 cam thay dau hay nong mat khong? () ()
16 | Miii cua Anh (chi) c6 nghet khéng? () ()
17 | Anh (chi) c6 ¢ nong khong? () ()
18 | C6 nhimg lac Anh (chi) muén nghi ngoi hodc nam trén| ( ) ()
giuong vao ban ngay khong?
19 | Anh (chi) c6 cam thay ngira hay dau hong khong? () ()
20 | Anh (chi) c6 cam thdy noéng mat hodc dau dau khong? () ()

32. Gia dinh anh(chi) c6 bao nhiéu phwong tién tham gia giao thong?
4. Khac (__ xe)

33. Anh(chi) sir dung cac phwong ti€én giao thong dudi day & mirc do nao?

1. Xedap(__xe) 2.Xemay(  xe) 3.0t6(___ xe)

1 2 3 4 5

Swdung | CO gang Sur dung cling | C6 ging khéng |  Hoan toan

tich cuc | st dung dugc, khong cling sir dung khong str
duogc dung
(1) Xe hoi () () () () O
(2) Tau () () () () ( )
(3) Xeganmiy | () () () () ()
(4) Xe buyt () ( ) ( ) () ()
(5) May bay () ( ) ( ) () ()
(6) Xe dap () (@) () () ()
(7) bi bo () () () () ()
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34. Xin anh(chi) danh gia cho vé viéc sir dung cac phwong tién giao thong dwéi day nhw thé
nao thi tét cho xi hgi?

1 2 3 4 5

Phai str dung | Néu str dung | Sao ciing | Khong can sir Hoan toan

tich cuc nhiéu hon duoc dung nhiéu khong can
(1) Xe hot () () () () ()
(2) Tau () () () () ()
(3) Xe gan may () () () () ()
(4) Xe buyt () () () () ()
(5) May bay () () () () ()
(6) Xe dap () () () () ()
(7) B1bo () () () () ()

35. Xin anh(chi) danh gia cho mirc d) an toan ciia cic phwong tién giao thong dwdi day:

1 2 3 4 5
Cuc ky an toan An Khong an toan | Neuy hiém | Cuc ky nguy

(1) Xe hoi () () () () ()
(2) Tau () () () () ()
(3) Xe gén may () () () () ()
(4) Xe buyt () () () () ()
(5) Méy bay () () () () ()
(6) Xe dap () () () () ()
(7) B1 bo () () () () ()

36. Xin anh(chi) vui 10ng cho biét khoang thu nhip cia gia dinh?
2. Khoang 10-20 triéu dong

1. Dudi 10 trigu dong

dong

37. Anh(chi) tung hoc ¢ nhirng trwomg nao?

1. Trudng THCS
2. Truong THPT

3. Pai hoc/ Hoc vién

4. Khac

3. Hon 20 tri¢u

38. Xin vui 1ong cho chiing tdi biét thong tin duwéi dy lién quan dén tinh trang sicc khée ciia

anh(chi) :
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(1) Chiéu cao cm (2) Can nang kg
(3) Huyét ap trén mmHg  (4) Huyét ap duéi mmHg
(5) Do tubi tudi

39. Ngoai ciac ciau héi trén, néu anh(chi) cé y kién gi vé moi trudong song hién nay, xin cho
biét

* Phén nay sinh vién thywc hién phéng van xin hiy quan sat va ty dién ciu tra 10 (néu khong
rd, xin héi lai ngwoi tra 101 phong van dé cé ciu tra 10i ding)

F1. Giéi tinh ciia ngwoi tra 16i phong van? 1. Nam 2. Nu

F2. Ngudi tra 107 phéng vin di lam viéc & bénh vién bao lau roi?

F3. Nguoi tra 10i phéng van dang & phong nao? (ghi rd s phong, tang, khoa/ tda nha)
(1) S6 phong
(2) Tang
(3) Khoa/ Toa nha

F4. Trong phong c6 Lip dit diéu hoa khong? 1. Khong 2.Co
F5. Trong phong c6 sir dung sin phdm hodc vit liéu cach Am khong? 1. Khong 2. C6
F6. Cau tao toa nha thudc loai nao trong cac ciu tao duéi day?

1. Lam tir g6 2. XAy tir gach 3. Nha lip ghép

4. Nha bé téng cbt thép 5. Tudng gach va khung bé tong cbt thép

6. Ngoai ra

F7. Kinh cac loai ctra huwéng ra bén ngoai ciia phong bénh (cira so, ctra ra vao) la loai kinh
bao nhiéu 16p? néu 1a kinh d6i nhiéu 16p, xin x&p vao loai kinh hai 16p.

1. Trén316p 2.Hailop 3. Motléop 4. Ngoaira

F8. Khung cic loai cira phong bénh (cira sd, cira ra vao) thudc loai nao trong sb cac loai
khung dudi day? Xin chon danh gia ciu tra 1oi thich hgp:

1. Nhom 2.Gb 3. Nhua 4. Ngoai ra

*Cau héi nay sé dwoe ngwdi phéng van héi lip di Lip lai hang ngay khi kiém tra thiét bi do

(1) Nhin chung, anh(chi) cim thay méi trwomng phong hom nay thé nao?

Ngay tha nhat | Ngay the Ngay thtr
hai ba
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1. Rét kho chiu / khong thé chiu dung

duroc () () ()
2. Kho chiu / khéng thé chiu dung

duroc () () ()
3. Khong khé chiu ciing khong dé chiu () () ()
4. Dé chiu / ¢ thé chiu dugc () () ()
5. R4t dé& chiu / c6 thé chiu dugc () () ()

(2) Tiéng may bay hom nay nhu thé nao?

Ngay tha nhat | Ngay the Ngay thtr
hai ba

1. Rat kho chiu / khong thé chiu dung () () ()
duoc

2. Kho chiu / khong thé chiu dung

duroc () () ()

3. Khong kho chiu ciing khong dé chiu () () ()

4. D& chiu / ¢6 thé chiu dugc () () ()

5. Rét d& chiu / ¢6 thé chiu duoc () () ()

(3) Anh(chi) danh gia chit lrong gidc ngii dém qua ciia minh nhuw thé nao?

Ngay thir nhat | Ngay thir | Ngay thir
hai ba
1. Rét t6t () () ()
2. Kha tbt () () ()
3. Kha t¢ () () ()
4. Rat t¢ () () ()

203



N23D205 - NGUYEN TRAN THI HONG NHUNG

(4) Anh(chi) cam thay thé nao vé d9 on ciia may bay trong phong ciia minh hi¢n nay?

Ngay tho nhat | Ngay the | Ngay the
hai ba
1. Rét 16n/ 6n a0 () () ()
2. Kha 16n/ 6n a0 () () ()
3. Kha nho / yén tinh () () ()
4. R4t nho / yén tinh () () ()
QUESTIONNAIRE ON

ENVIRONMENT AND HEALTH
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(FOR PATIENT)

ID: 202x-00x

Date: August ...., 202x
Interviewee:

Address:

GPS:

Contact:

Interviewer:
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* Interviewers can answer the following part according to the respondent's facts. If an
interviewer cannot, please ask a respondent again for sure.

F1. Gender of respondent
1.Male ()
2.Female ()

F2. Which room is the respondent staying?

F3. Are air-conditioners operated in the room?

1) No

2) Yes

Please answer the following questions by choosing and checking the corresponding answer:

1. How long have you been staying in your present room? days

2. What treatment are you receiving?

3. How much do you like your room?

1) Like very much
2) Like
3) Neither like nor
dislike
4) Dislike
5) Dislike very much
4. Please evaluate the hospital environment according to the following items:
1 2 3 4 5
Extremely | Good | Neither | Bad | Extremely
good good nor bad
bad
1) Surrounding
environment and natural () () () () ()
green
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(2) Surrounding  street
sceneries and buildings

() () ) [C) )

(3) View from your room () () () () ()

(4) Quietness around the
room

() () ) [C) )

(9) Convenience to access to
public transportation

) () ) | C) )

5. Thinking about the last 12 months or so, how much does each of the following factors
bother, disturb, or annoy you when you are here (at the hospital)?

1 2 3 4 5
Not at all | Slightly Moderately | Very Extremely

(1) Aircraft noise () () () () ()
(2) Road traffic noise () () () () ()
(3) Factory noise () () () () ()
(4) Noise from the roommates () () () () ()

(5) Vibration by aircraft

flyover
(6) Exhausted gas () | | oy ] O | O
(1) Smoke discharged from (y | Loy o | O
(8) Odors

6. In daily activity, how disturbed are you by aircraft flyovers in the following cases?

1 2 3 4 5
Not | Slightly | Moderately | Ver | Extremel
at all A y
1) When you have a conversation
(1) When y OO O] O
(2) When you communicate on the | () () () () ()
phone
(3) When you listen to TV/radio | ( ) () () () ()
indanw
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(4) When you concentrate or read
books indoor () () () ) )
(5) When you rest indoor () () () () ()
(6) When you fall asleep () () () () ()
(7) When you are awakened in your
e () [ | o] O
(8) When you want to open| ( ) () () () ()
windows but cannot because of
(9) When you are affected by | ( ) () () () ()
(10) When you are afraid of | ( ) () () () ()
pnossible accidents caused bv

If you can spend time outdoor, please answer the following three questions:

(11) When you walk in a garden,
balcony, or terrace ) () () () ()

(12) When you have a () () () () ()
conversation in the garden,

(13) When you rest in the garden,
balcony, or terrace

) | () () )| )

7. Since you were admitten to the hostipal, what number from 0 to 10 best shows how much you
are bothered, disturbed, or annoyed by aircraft noise?

0 1 2 3 4 5 6 7 8 9 10
Not at all Extremely

8. How often do you have any trouble getting to sleep or staying asleep?

1. Often 2. Sometimes 3. Almost never

9. At what time do you go to sleep, and when do you wake up every day?

Go to sleep Wake up
Weekdays h(2) h(1)
Weekends ( holidays) h(4) h(3)
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10. Before and after admitting to the hospital, how would you rate the quality of your sleep
overall?

Before: 1. Very good 2. Fairly good 3. Fairly bad 4. Very bad
After: 1. Very good 2. Fairly good 3. Fairly bad 4. Very bad

11. Please answer this question concerning your sleep since you were amitten to the hospital:
(9) Do you have any trouble with your sleep?
1) No

2) Yes

(2) If you answered "Yes'" to the above question, please choose appropriate numbers for
each item.

1 2 3
Occasionally | Once or | More than

twice a 3 times

week a week

(25) Difficult to fall asleep () () )

(26) When awakened during the night, it is () () ()
difficult to sleep again.

(27) Awakened early in the morning () () ()

(28) Do not feel as having slept well the () () ()

next morning.
(29) Sleepy during daytime () () ()
(30) Others ( ) () () ()

(3) If you have trouble with your sleep, do you think it is due to the aircraft noise?

1) No

2) Yes

12. How often do you see the airplane flying through your windows?

1. Rarely 2. Sometimes 3. Often 4. Always

209



N23D205 - NGUYEN TRAN THI HONG NHUNG

1) No

2) Yes

If "yes," how many times a day? times

13. How often are your room windows opened?

1. Rarely 2. Sometimes 3. Often 4. Always

14. In daily life, climatic factors and environmental conditions affect us much, so how much
are you sensitive to the following factors?

1 2 3 4 5
(1) Coldness () () () () ()
(2) Hotness () () () () ()
(3) Noise () () () () ()
(4) Vibration () () () () ()
(5) Chemicals () () () () ()
(6) Odors () () () () ()
(7) Dust, pollen,
polluted air () () () () ()

In the next part, do you mind answering some questions relating personal information?

15. What is your present job?

1) Employed >\ ()
(Occupation)

2) Farmer ()
3) Student ()
4) Housewife ()
5) Retired ()
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6) Unemployed ()

16. In general, would you say your health is?

1) Excellent ()

2) Very good ()

3) Good ()
4) Fair ()
5) Poor ()

17. Using a scale of 0 to 10, where 0 means "Very dissatisfied" and 10 means "Very satisfied",
how do you feel about your life as a whole right now?

0 1 2 3 4 5 6 7 8 9 10

\ !
Very dissatisfied Very satisfied

18. Thinking about the amount of stress in your life, would you say that most days are?

1) Not at all stressful ()

2) Not very stressful ()

3) A bit stressful (

)
4) Quite a bit stressful ()

5) Extremely stressful ()

19. Do you usually have periodic health examinations?

1) No ()

2) Yes ()

20. Here is a list of medical conditions that usually last for some time. Have you ever had
any of these conditions? In the first column, check "yes" or "no" for each condition; then,
for each "yes'", please answer every question across the page.
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Have you ever | What | Did you|Have you|Have you|Have you

had...? year |ever see a|ever been |ever taken | haditin the

1. No did it | doctor hospitalized | medicines last 12

' start? | about it? for it? prescribled | months?

2 Yes 7.No | 7. No |forit? 7. No

8. Yes 8. Yes 7. No 8. Yes
8. Yes

Heart trouble () () () ()

High blood pressure () () () ()

or Hypertension

Hyperlipidemia () () () ()

Stroke, Small stroke () () () ()

or TIA

Asthma () () () ()

Diabetes () () () ()

Cancer () () () ()

Type of cancer:
() () () ()
() () () ()
() () () ()

Depression or () () () ()

neurosis

Others: () () () ()
() () () ()
() () () ()
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() () () ()

21. Please indicate if your biological (natural) father and mother ever had any of the
conditions below.

1-No 2-Yes 3-Do not know
Biological Father Biological Mother
A. Heart trouble () ()
B. High blood pressure () ()
C. Stroke or "TIA" () ()
D. Diabetes () ()

22. How much salty do you eat?
l.Verymuch( ) 2.Some ( ) 3. Notmuch ( ) 4. None ()

23. How much do you eat the following foods:

1. Not eat much 2. Once a day 3. Every meal

Pickles () () ()
Fish sauce () () ()
Soy sauce () () ()
Braised fish () () ()
Other salty foods:

() () ()

() () ()

() () ()

() () ()
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24. Do you eat or drink salty food or soup?

1. Not eat much 2. Once a day 3. Every meal

25. Do you think about the nutritional balance of the diet?
1. Don't think 2. Think a little 3. Think 4. Think a lot

26. How often do you drink alcohol?

1. Not at all 2. 2-3 times a month or less
3. 1-4 days a week 4. Almost everyday

27. Do you smoke cigarettes?

1. Not at all 2. I smoked before but stopped
3. 20 or less per day 4. More than 20 per day

28. How often do you do physical activity over 30 minutes?

1) Not at all ()
2) Once or twice a month ()
3) About once a week ()
4) 2-3 times a week ()
5) 4-5 times a week ()
6) Almost everyday ()

29. How much difficulty do you have hearing and understanding words in a normal
conversation (even with a hearing aid)?

1. A great deal 2. Some 3. Alittle 4. None
1 | Do you have deafness in one or both ears? Yes | Sometimes | No
2 | Do you now have any other trouble hearing with one or| () () ()
both ears?
3 Do you now have tinnitus or ringing in one or both ears? | () () ()
4 | Do you now use a hearing aid? () () ()
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5. Which statements best describe your hearing in your LEFT ear (without hearing aid)?
1. Good 2. Little trouble 3. A lot of trouble 4. Deaf

6. Which statements best describe your hearing in your RIGHT ear (without hearing aid)?
1. Good 2. Little trouble 3. Alot of trouble 4. Deaf

30. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way in the past week or so.

Last week Nearly

every
Not at all| 1-2 13-4 |5-7 |day for

or less| days | days | days | 2 weeks

than 1

day
1| My appetite was poor C)y (CH|CHCH] )
2 | I could not shake off the blues () CHCcH|CH| C)
3 | I had trouble keeping my mind on| ( ) CH|1CcHTCH )

what I was doing

4 | Ifelt depressed C) (CH][CH[CH] )
5 | My sleep was restless C) |[CH[CH]CH ()
6 |1 feltsad C) [CH[CH CH] C)
7 | T'could not get going CH) (CHCHCH| C)
8 | Nothing made me happy CH) (CHCHCH| )
9 | I felt like a bad person () CH|CHICH )
10 | I lost interest in my usual activities () (H[CH]CH] C)
11 | I slept much more than usual C) [CH]JCHICH ()
12 | I felt like I was moving too slowly () (H]CH]CH] C)
13 | I felt fidgety C) | CH[CH[CH ()
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14 | I wished I were dead C) [(CH[CH]CH] ()
15 | I wanted to hurt myself () CHJCH]CH] ¢
16 | I was tired all the time C) [CHLCHICH] C)
17 | I did not like myself C) [CH]ICHICH ()
18 | I'lost alot of weight without any effort| () CH1CHTCH )
19 | I had a lot of trouble getting to sleep () (CH[CHITCH] )
20 | I could not focus on the important| ( ) CHY|ICHITCH] )
things

31. Below is a list of the way you might have felt or behaved. Please check the boxes to tell
me how often you have felt this way.

Yes | Sometimes | No

1 | Do you have headaches? () () ()
2 | Do you experience feelings of dizziness? () () ()
3 | Have you experienced a sense of dullness or a heavy| ( ) () ()

feeling in your head?

4 | Have you experienced a sense of dullness or a heavy| ( ) () ()
sensation in your hands or legs?

5 | Do you have pains in various parts of your body? () () ()

6 | Does your head feel" heavy" or" dull"? () () ()

7 | Does your mouth" water" a lot ; that is, produce a lot of | () () ()
saliva?

8 Do you have any stiffness or pain in your neck or| ( ) () ()
shoulders?

9 | Do you have blurred vision? () () ()

10 | Do you have low back pain? () () ()

11 | Do you feel flushed or feverish? () () ()

216



N23D205 - NGUYEN TRAN THI HONG NHUNG

12 | Do you have high back pain? () () ()
13 | Does your heart pound or beat faster when you walk in| () () ()
a hurry?
14 | Are you tired recently? () () ()
15 | Do you feel pain or hot in your eyes? () () ()
16 | Is your nose stuffy? () () ()
17 | Do you have heart burn? () () ()
18 | Are there times when you would like to take a rest or lie| () () ()

down in bed during the day?

19 | Do you feel irritation or pain in your throat? () () ()

20 | Do you have hot flashes in your face or head? () () ()

32. How many vehicles are your family using for daily transport?

1. Bicycles: ()
2. Motorbikes: ()
3. Cars: I G
4. Others: ()

33. How much do you use the following means of transportation?

1 2 3 4 5
Actively Use No preference Seldom | Not use
use use at all

(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes () () () () ()
(4) Buses () () () ) )
(5) Airplanes () () () () )
(6) Bicycles () () () () ()
(7) Walking () () () () ()
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34. How good is the use of the following means of transportation for society?

1 2 3 4 5
Should be | Should be No Should be | Should not
used used preference | seldom be used at
frequently use all
(1) Cars () () () () ()
(2) Trains () () () () ()
(3) Motorbikes () () () () ()
(4) Buses () () () () ()
(5) Airplanes () () () () ()
(6) Bicycles () () () () ()
(7) Walking () () () () ()
35. How safe is the following means of transportation?
1 2 3 4 5
Extremely Safe Neither safe | Dangerous | Extremely
safe nor dangerous dangerous
(1) Cars () () () ( ()
(2) Trains () () () ( ()
(3) Motorbikes () () () ( ()
(4) Buses () () () ( ()
(5) Airplanes () () () ( ()
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(6) Bicycles () () ) ) ()

(7) Walking () () () () ()

36. In which category do you classify your family incomes?
1. Under 10M VND 2. From 10M to 20M VND 3. More than 20M VND

37. What is your last school or university?

1. Secondary School.
2. High School.

3. University

4. Others

38. Please tell us the information below concerning your health condition:
(1) Height cm

(2) Weight kg

(3) Maximum blood pressure _ mmHg
(4) Minimum blood pressure _ mmHg
(5)Age years old

39. As you wish, please provide your comments on the living environment:

* The following part can be input by interviewers according to the respondent's room's facts.
If an interviewer cannot, please ask a respondent again for sure.

F1. What floor is the current patient room? floor
F2. Structure of the building
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1 Wooden (
2 Bricks (
3 Prefabricated (
4 Reinforced concrete (

(

(

5 Reinforced concrete with a brick wall

N N N N N N

6 Others

F3. How many glass layers do the patient room windows and doors have? If they are
doubled-pane windows/doors, please specify two layers.

1 More than 3 layers ()
2 2 layers ()
3 1 layer ()
4 Others ()

F4. Which type of frame among the following types do the patient room windows and doors
have?

1 Aluminum frame ()
2 Wooden frame ()
3 Plastic frame ()
4 Others ()

F5. Does the room have soundproofing materials and products?

1) No

2) Yes

This question will be asked by the interviewer repeatedly every day when checking the
measuring device

(5) Overall, how do you describe your room environment today?
6. Very unpleasant/unbearable
7. Unpleasant/unbearable
8. Not unpleasant nor pleasant
9. Pleasant/ bearable
10. Very pleasant/ bearable
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(6) How is the sound of aircraft today?
6. Very unpleasant/unbearable
7. Unpleasant/unbearable
8. Not unpleasant nor pleasant
9. Pleasant/ bearable
10. Very pleasant/ bearable

(7) How would you rate the quality of your sleep last night?
1. Very good 2. Fairly good 3. Fairly bad 4. Very bad

(8) How do you feel about the noise level of aircraft in your room today?
1. Very strong/loud 2. Fairly strong/loud 3. Fairly weak/quiet 4. Very weak/quiet

THANK YOU VERY MUCH!
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Thanh phé H6 Chi Minh, 08/202x

Xin vui 10ng tra 10i cac cau hoi sau bang cach chon va danh diu cau tra 1oi thich hop:

1. Anh (chi) da & phong nay bao lau roi?

2. Anh (chi) dang tiép nhan diéu trj nao?

3. Anh (chi) thich cin phong dang & mirc d thé nao?
1. Ratthich 2. Thich 3. Binh thuong

4. Xin vui long danh gia méi trwong bénh vién theo cac muc dudi day:

4. Khong thich

5. R4t khong thich

1 2 3 4 5
Cyc | Tot | Binh | Kém | Cuyc
tot thuong kém
(1) C6 mo1 truong xung quanh thién nhién,cay
CHCHpCH CHC)
xanh
(2) Xung quanh hd x4, canh quan, cac toa nha sach
AP ! ()] ) [
ep
(6) TAm nhin tir phong ctia anh (chi) CHICHLI CH [CHIC)
(4) Bg yén tinh xung quanh phong CHOCH] CH CH{C)
(5) Thuan tién trong st dung phuong tién giao
L e s S PR IR EE ] (o O[O
ong cong cong

5. Trong sudt thoi gian nam vién, nhirng yéu t6 sau diy lam phién anh(chi) hoic giy kho

chiu cho anh(chi) & mirc do nao?

1 2 3 4 5

Hoan toan | Mot phan | Khong qua |Nhiéu | Cuyc

khong nao mirc nhiéu

(1) Tiéng on tir méy bay () () () )| )
(2) Tiéng On tir cac phuong tién giao

thong trén duong () ) ) ) )

(3) Tiéng on tr nha may () () () )| )

(4) Tiéng On tir hang x6m () () () ()| ()
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(5) Dg rung khi méy bay bay qua () () () )| )
(6) Khi thai () () () )| )
(7) Khoi tir nha may () () () )| )
(8) Mui hoi

6. Trong cudc song hang ngay tai bénh vién, anh(chi) bi 1am phién béi tiéng 6n ciia moi

trwong nhw thé nio trong cac trudng hop sau day?

1 2 3 4 5

Hoan Nhiéu | Cuc

(1) Lam phién anh(chi) khi dang néi chuyén
trong phong?

() () ) ) ()

(2) Lam phién anh(chi) khi nghe dién thoai
trong phong?

(3) Lam phién anh(chi) khi nghe dai, vo
tuyén trong phong?

(4) Lam phién anh(chi) khi anh(chi) dang
tap trung suy nghi, hay doc sach trong

nhono?

(5) Lam phién khi anh(chi) nghi ngoi trong
phong?

(6) Lam anh(chi) kho khin khi bat dau vao
gidc ngu?

(7) Lam anh(chi) bj thuc gidc khi dang ngi
say?

(8) Lam anh(chi) khong thé mé cira sd
boi qua 6n trong khi anh(chi) mudn mo

NP3 ]

(9) Lam anh(chi) kho chiu vi rung do may
bay bay qua?

(10) Lam anh(chi) lo s¢ bi anh hudng khi
tai nan may bay xay ra?
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Néu nha anh(chi) c6 danh thoi gian ra bén ngoai, xin hiy tra 10i 3 cau héi dwéi day

(11) Lam phién anh(chi) khi anh(chi) 1am gi
d6 ¢ san vuon, ban cong, san thugong?

() () c) [C)H | C)

(12) Lam phién anh(chj) khi n6i chuyén
¢ san vuon, ban cong, san thugong?

() () c) [C)H | C)

(13) Lam phién anh(chi) khi anh(chi)
nghi ngoi ¢ san vuon, ban cdng, san

() () ) (C)H[C)

7. Tir khi anh(chi) nhép vién dén nay, tiéng 6n méi truwdong di 1am phién anh(chi) hoiic gy khé chi
cho anh (chi) & mirc dd nao (thang do tir 0 dén 10)?

0 1 2 3 4 5 6 7 8 9 10

Hoan toan khong Cuc ky
8. Anh(chi) ¢é thuwong xuyén gip van dé vé gidc ngi khong?
1. Thudong xuyén 2. Thinh thoang 3. Hau nhu khong
9. M&i ngay, anh(chi) thwong di ngii va thire diy lic miy gio?
bingu Thuc day
Céc ngay trong tuan h(2) h(1)
Cubi tuan (ngay 18) h(4) h(3)

10. Trudc va sau khi nhip vién, anh(chi) danh gia thé nao vé chat lwong giic ngi ciia minh?

(1) Truwée khi nhap vién: 1. Rattét 2. Khatét 3.Khaté 4. Ratté
(2) Trong khi nam vién: 1.RAtt6t 2. Khatét 3.Khaté 4. Ratté

11. Hay tra 10i cAu héi nay lién quan dén gidc ngi ciia anh(chi) ké tir khi nhap vién:

(1) Anh(chi) ¢6 giip ric réi véi gide ngi khong? 1. Khong 2. C6

(2) Néu tra 101 “C6” & cAu héi trén, vui 1ong chon s thich hop cho tirng muc sau:

1 2 3
Hiém khi/ 1-2 1an/ Nhiéu hon
Hoan toan tudn

3 14n/ tuan
khong
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(19)  Khé di vao giéce ngi () () )

(20)  Khi bi thirc gidc vao budi dém, kho ngi () () ()
trd lai.

(21) Bi thirc gidc sém vao budi sang () () ()

(22) Khéng cam thiy di dugc nga ngon vao () () ()
sang hom sau.

(23) Cam giac budn ngl vao ban ngay va

n 2 13en <A oA () ) )

khong thé lam viéc tot

24) Kha

(24)  Khéc ( ) () () ()

(3) Néu anh(chi) gip ric rdi véi gidc ngi, anh(chi) c6 nghi dé 1a do tiéng 6n may bay
khong? 1.Khong  2.Co

12. Trong thoi gian nam vién, anh(chi) ¢6 thwdomg xuyén nhin thiy may bay bay qua cira so
phong bénh khong? 1. Khong 2.Co

Néu “c6” thi khoang bao nhiéu lan 1 ngay?

13. Anh(chj) c6 thuwong mé ciia sé phong bénh khong?

1 2 3 4
Hiém khi/ Hoan toan khong | Thinh thoang | Thuong hay | Ludn luén

(1) Muia kho () () ) ()

(2) Mua mua () () () ()

14. Trong cudc sdng hang ngay cac yéu to thoi tiét ciing nhw diéu kién moi truwong tac dong
dén chung ta rat nhiéu, anh(chi) nhay cim ¢ mirc d9 nao ddi véi cac yéu té duéi day?

1 2 3 4 5
(1) Lanh () () () )| )
(2) Nong () () () )| C)
(3) Tiéng on () () () )| C)
(4) B rung () () () )| )
(5) Chat hoa hoc () () () )| C)
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(6) Mui hoi () () () C)| ()
(7) Bui, phan hoa,
khong khi bin ) () () ()] ()

Trong phin tiép theo, anh(chi) ¢6 thé tra 1o mdt sé ciu héi lién quan dén thong tin c4 nhén
dwgc khong?

15. Cong viéc hién tai cia anh(chi) la gi?
1. bi lam (Nghé nghiép: )
2.Nong dan 3.Hocsinh 4. Ngitro 5. Nghihuu 6. Ty do

16. Anh(chi) cam thz“'ty thé nao veé tinh trang sirc khée ban than?
3. Tot 4. Kha 5. Kém

17. St dung thang do tir 0 dén 10, trong dé 0 12 “Rét khong hai long” va 10 1a “Rat hai long”,
anh(chi) cam thiy thé nao vé cudc sdng ciia minh hién tai?

0 1 2 3 4 5 6 7 8 9 10

1. Tuyét voi 2. Rat tbt

RAt khong hai 1ong R4t hai long

18. Nghi vé nhirng cing thing trong cudc séng, anh(chi) néi thé niao vé mirc dd cing thing
trong hau hét cac ngay?

1. Hoan toan khong 2. Khong han lam 3. Mot chit
4. Kha cang thiang 5. Cuc ky cing thing

19. Anh(chi) c6 thuong xuyén kiém tra sirc khée dinh ky khong? 1. Khong 2.C6

20. Dwéi day 1a danh sich cac bénh 1y thuong kéo dai trong mét thoi gian. Trong cdt dau
tién, hay kiém tra “Cé” hoic “ Khong” ddi véi mdi dicu kién, sau dé ddi voi mdi dicu kién
“C6”, vui long tra 1oi cau héi trang dudi day.

Ban di bao gio mic.....? Nam | D3 gip bac | Dd bao gid | Udng thude | Mic trong
1. Khong baflt si chua? nhédp vién | theo chi dinh | vong 12
dau? vi né? bac si? thang qua?
2.Co
7 Chua 7. Chua 7. Chua 7. Chua
e 8. Co 8. Co 8. Co
Bénh tim mach ( ) () () () ()
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Huyét ap cao hoic ting () () () ()

huyét ap ( )

Tang lipid mau ( ) () () () ()

Dot quy, dot quy nhe hay () () () ()

Con thiéu mau nio thoang

qua (TIA) ( )

Hen suyén () () () () ()

Tiéu dudng ( ) () () () ()

Ung thu () () () () ()

Tram cam hodc rdi loan () () () ()

than kinh ( )

Khac: () () () ()
() () () ()

21. Anh(chi) vui 10ng cho biét cha me dé ciia anh(chi) c6 tirng mic cic bénh dwéi day?

1. Khong 3. Khong biét
Dién 1, 2, 3 vao 6 twong tmg bén dudi
Cha dé Me dé
(1) Bénh tim mach () ()
(2) Huyét 4p cao () ()
(3) Bot quy hoac TIA () ()
(4) Tiéu duong () ()

22. Lwong muoi anh(chi) sir dung trong mdi bira in c6 nhiéu khong?

1. R4t nhiéu

2. Mot chat 3. Khong nhiéu lim 4. Khong
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23. Anh(chi) c6 hay an nhirng mén dwéi diy khong?

X 2. 3.  Moi
L Khorng blra an
nhidu lim | L
lan/ngay

(1) Dwa mudi () () ()
(2) Nudc mam () () ()
(3) Nudc tuong () () ()
(4) Ca kho () () ()
(5) Cac mONn Man KhAc: ......oveveveiiiecieieeie, () () ()

24. Anh(chi) c6 in nhirng loai thirc in min va nhiéu mudi khong?

1. Khong nhiéu lim 2. Ngay 1 lan 3. Moi bita an
25. Anh(chi) c6 nghi vé can bang dinh duéng trong cac bira in khong?

1. Hoan toan khong 2. Mgt chat 3. Binh thuong 4. Nghi nhiéu
26. Anh(chi) c6 thwdong uoéng dd udng cé con (rwou, bia...) khong?

1. Hoan toan khong 2. Mot thang 2-3 1an hodc it hon

3. Mot tudn 1-4 ngay 4. Hau nhu hang ngay
27. Anh(chi) ¢6 thwong xuyén hit thudc khong?

1. Hoan toan khong 2. Trudc co hut gio ngung
3. Mot ngay 20 diéu hodc ithon 4. Hon 20 diéu mot ngay

28. Anh(chi) c6 thwong xuyén tip thé duc trén 30 phiit khong?

1. Hoan toan khong 2. Mot thang 1-2 lan 3. Mot tudn 1 lan
4. Mot tuan 2-3 lan 5. Mot tuan 4-5 lan 6. Hau nhu hang ngay

29. Anh(chi) ¢6 cam thiy khé khin dé nghe va hiéu céc tir trong cudc tro chuyén binh thuwong
(ké ca khi sit dung may tro thinh)?
1. Rat khé khin 2. Thinh thoang 3. Chi mét chut 4. Hoan toan khong

Anh(chi) vui 10ng cho biét d6 13 khé khiin gi bing cach tra 10i cAu héi dwdéi diy. Néu “hoan
toan khong” xin bé qua.

Co Thinh Khong
thoang
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1 Anh(chi) c6 bi diéc & mot hodc ca 2 tai khong ? () () ()

2 Anh (chi) ¢6 bao gio gap kho khan nao khi nghe véi mét hoac 2 tai| () () ()
khong ?

3 Bay gio anh (chi) co6 bi u tai hay u & 1 hodc 2 tai khéng ? () () ()

4 Bay gio anh (chi) ¢6 st dung may trg thinh khong ? () () ()

Miéu ta ding nhat vé tinh trang thinh lyc hi¢n tai ciia anh(chi) (khéng cé may tro thinh)

Tét Mot chat khé khan | Kha khé khan biéc
5 Tai trai () () () ()
6 Tai phai () () () ()

30. Dwéi diy la danh siach nhirng diéu anh(chi) cam thdy va hanh xir. Anh(chi) c6 thuwdong
xuyén cim thay nhwr viy khong?

Tuan trude Gan nhu
: mdi
Hall nhu 1-% 3-4% 5-7‘ ngay
khong ngay | ngay |ngay | (ong 2
hoac it ‘ tudn
hon 1 lan/
ngay
1 | T4i cam thiy an khong ngon miéng () CH)y | CH | C) ()
2 | Téi khong thé rii bé budn chan () ()| CH | () ()
3 | T6i gdp van dé trong viéc tap trung vao () CH)y | CH | C) ()
nhirng viéc to61 dang lam
4 | Téi cam thiy rat chan nan () CH)y | CH | C) ()
5 | Ngu khong yén () C)y | CH | ) ()
6 | T6i cam thiy budn () CH)y | CH | C) ()
7 | T6i khong thé bat dau mot viée gi () CH)y | CH | C) ()
8 | Khong gi khién t6i cam thay vui () CH)y | CH | C) ()
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9 | T6i cam thdy minh nhu mot ngudi xdu () CH)y | CH | C) ()
10 | T6i may hiing thi v6i cac hoat dong thudng () CH)y | CH | C) ()
lam trudc day
11 | T4i ngti nhiéu hon binh thuong () CH)y | CH | C) ()
12 | T6i cam thay toi dang di chuyén qua cham () CH) | CH | ) ()
13 | T6i cam thdy bon chon () CH) | CH) | ) ()
14 | Toi da udc t6i c6 thé chét di () ()| ] )
15 | T6i mudn lam dau ban than minh () C)r | CH | ) ()
16 | T6i thiy mét moi trong moi luc () CH)y | CH | C) ()
17 | Toi khong thich ban thAn minh () CH)y | CH | C) ()
18 | Tbi giam can rat nhiéu ma khong can nd luc () CH)y | CH | C) ()
gica
19 | T6i gap nhiéu van dé vé gidc ngl () CH) | CH | C) ()
20 | T6i khong thé tap trung vao nhitng diéu () CH)y | CH | C) ()
quan trong

31. Dwéi diy la danh sach nhirng diéu anh(chi) cim thay va hanh xir. Anh(chi) c6 thuwong
xuyén cam thiy nhu vy khong?

Co Thinh | Khong
thodng
1 | Anh (chi) c6 dau dau khong? () () ()
2 | Anh (chi) c¢6 cam giac chong mat khong? () () ()
3 Anh (chi) c6 trai qua cam gidc khong minh man khong? () () ()
4 | Anh (chi) c6 trai qua cam giac tay chan ning né khong? () () ()
5 | Anh (chi) c6 bi dau ¢ nhiéu noi trén co thé khong? () () ()
6 | Anh (chi) ctia ban c6 ning né hodc khong minh man khong? | ( ) () ()
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7 | Miéng cta Anh (chi) c6 tiét nhiéu nudc bot khong? () ()
8 | Anh (chi) c6 cting hay dau cb vai gay khong? () ()
9 | Anh (chi) ¢6 bi md mét khong? () ()
10 | Anh (chi) c6 bj dau thit lung khong? () ()
11 | Anh (chi) c6 cam thay nong hodc sot nhe khong? () ()
12 | Anh (chi) c6 bi dau lung cao khong? () ()
13 | Tim cta Anh (chi) c6 ddp manh hodc nhanh hon khi voi| ( ) ()
vang?
14 | Gan day Anh (chi) c6 cam thidy mét moi khong? () ()
15 | Anh (chi) c6 cam thiy dau hay néng mat khong? () ()
16 | Miii cua Anh (chi) c6 nghet khéng? () ()
17 | Anh (chi) c6 ¢ ndng khong? () ()
18 | C6 nhimg lac Anh (chi) muén nghi ngoi hoic nam trén| ( ) ()
giuong vao ban ngay khong?
19 | Anh (chi) c6 cam thay ngtra hay dau hong khong? () ()
20 | Anh (chi) c6 cam thdy noéng mat hodc dau dau khong? () ()

32. Gia dinh anh(chi) c6 bao nhiéu phwong tién tham gia giao thong?
4. Khac (__ xe)

1. Xedap(__xe) 2.Xemay(  xe) 3.0t6(___ xe)

33. Anh(chi) sir dung cac phwong ti¢én giao thong dudi day ¢ mirc do nao?

1 2 3 4 5
Str dung | Cb ging Str dung cling C6 ging khéng | Hoan toan
tich cuc | sir dung dugc, khong cling st dung khong st
duoc dung
(1) Xe hoi () () () () ()
(2) Tau () () () () ()
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(3) Xeganmiy | () () () () ()
(4) Xe buyt () () () () ()
(5) Mdy bay () () () () ()
(6) Xe dap () () () () ()
(7) Bibo () () () () ()

34. Xin anh(chi) danh gia cho vé viéc sir dung cic phuong ti¢n giao thong dwéi diy nhur thé

nao thi tot cho xa hgi?

1 2 3 4 5

Phai st dung | Néu su’ dung | Saociling | Khong ca‘ir{ st | Hoan toz:m

tich cuc nhiéu hon duoc dung nhiéu khong can
(1) Xe hot () () () () ()
(2) Tau () () () () ()
(3) Xe gan may () () () ()] ()
(4) Xe buyt () () () () ()
(5) Mdy bay () () () () ()
(6) Xe dap () () () () ()
(7) Bi bo () () () () ()

35. Xin anh(chi) danh gia cho mirc d) an toan ciia cic phwong tién giao thong dwdéi day:

1 2 3 4 5
Cuc kv an toan An Khong an toan | Neuy hiém | Cuc kV nguy

(1) Xe hoi () () () () ()
(2) Tau () () () () ()
(3) Xe gan may () () () () ()
(4) Xe buyt ) () () () ()
(5) May bay () () () () ()
(6) Xe dap () () ) () ()
(7) B1bo () () ) () ()

36. Xin anh(chi) vui 1ong cho biét khoing thu nhip ciia gia dinh?
2. Khoang 10-20 triéu dong

1. Duéi 10 triéu dong

dong

37. Anh(chi) tirng hoc & nhirng truwomg nao?
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1. Trudng THCS
2. Truong THPT

3. Pai hoc/ Hoc vién

4. Khac

38. Xin vui 1ong cho chiing tdi biét thong tin dwéi day lién quan dén tinh trang sirc khée ciia
anh(chi) :

(1) Chiéu cao cm (2) Can nang kg
(3) Huyét ap trén mmHg  (4) Huyét ap duéi mmHg
(5) Do tudi tudi

39. Ngoai ciac ciau héi trén, néu anh(chi) cé y kién gi vé moi trudong song hién nay, xin cho
biét

* Phén nay sinh vién thwc hién phéng van xin hiy quan sat va tw dién ciu tra 10 (néu khong
rd, xin héi lai nguoi tra 161 phéng van dé c6 cAu tra 10i diing)

F1. Giéi tinh ciia ngwoi tra 10 phong van? 1. Nam 2. Nt

F2. Nguoi tra 107 phéng vin dang & phong nao? (ghi rd s phong, ting, khoa/ toa nha)
(1) S6 phong
(2) Tang
(3) Khoa/ Toa nha

F3. Trong phong cé lip dit diéu hoa khong? 1.Khong 2. Co
F4. Trong phong c6 sir dung sin phidm hodc vit liéu cach Am khong? 1. Khong 2. C6
F5. Cau tao toa nha thudc loai nao trong cic ciu tao duéi day?

1. Lamtir g6 2. XAy tir gach 3. Nha lap ghép

4. Nha bé téng cdt thép 5. Tudng gach va khung bé tong cdt thép

6. Ngoai ra

F6. Kinh cac loai cira hwéng ra bén ngoai ciia phong bénh (cira s, cira ra vao) 1a loai kinh
bao nhiéu 16p? néu 1a kinh déi nhiéu 16p, xin xép vao loai kinh hai 16p.

1. Trén316p 2.Hailop 3. Motléop 4. Ngoaira

F7. Khung cic loai cira phong bénh (cira sd, cira ra vao) thudc loai nao trong sb cac loai
khung dudi day? Xin chon danh gia ciu tra 1oi thich hgp:

1. Nhom 2.Gb 3. Nhya 4. Ngoai ra
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*Cau héi nay sé dwoe ngwdi phéng van héi lip di Lip lai hang ngay khi kiém tra thiét bi do

(1) Nhin chung, anh(chi) caim thiy méi trwong phong hom nay thé nao?

Ngay tha nhat | Ngay the Ngay thtr
hai ba
1. Rét kho chiu / khong thé chiu dung () () ()
duoc
(ZT;II;?(') chiu / khong thé chiu dung () () ()
3. Khong kho chiu ciing khong dé chiu () () ()
4. D& chiu / ¢6 thé chiu dugc () () ()
5. R4t dé chiu / c6 thé chiu dugc () () ()
(2) Tiéng may bay hém nay nhu thé nao?
Ngay tha nhat | Ngay the | Ngay tha
hai ba
1. Rét kho chiu / khong thé chiu dung
duoc () () ()
2. Kho chiu / khong thé chiu dyn
duQ,Coc_u/ ong thé chiu dung () () ()
3. Khong khé chiu ciing khong dé chiu () () ()
4. Dé chiu / ¢ thé chiu dugc () () ()
5. R4t dé& chiu / c6 thé chiu dugc () () ()

(3) Anh(chi) danh gia chat lwong giac ngii d@m qua ciia minh nhw thé nao?

Ngay tha nhat | Ngay the Ngay thtr
hai ba
1. Rat tbt () () ()
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2. Kha tét () () ()
3.Kha té () () ()
4. Rat ¢ () () ()

(4) Anh(chi) cam thay thé nao vé d9 on ciia may bay trong phong ciia minh hi¢n nay?

Ngay tha nhat | Ngay the | Ngay tha
hai ba
1. R4t 16n/ 6n a0 () () ()
2. Kha 161/ 6n a0 () ) )
3. Kh4 nho / yén tinh () () ()
4. Réat nho / yén tinh () () ()
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