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Abstract The quality of life improvement of people
and communities with sustainable development, is
important. This research aims to study happiness, stress
and life quality levels, to study factors related to the quality
of life of the people in the Lam Ta Khong Wind Turbine
Project area, Khao Yai Thiang Community, Sikhio District,
Nakhon Ratchasima Province, Thailand. This study is
survey research. The samples were 353 people determined
by using CDC's Epi Info program in Survey Confidence
Level = 95%. Data were analyzed by using a packaged
computer program SPSS (Version 25). The statistics used
in the research were frequency, percentage, and
Spearman’s correlation coefficients. The instruments used
were the World Health Organization Quality of Life
(WHOQOL), Thai happiness indicators, and stress
assessment of the Department of Mental Health. Data were
analyzed by descriptive statistics and Spearman correlation
coefficient statistics. The results of the study found that
most of the people in the area Project were less happy than
the general population of 51.8%, moderate stress level of
71.1%, and overall life quality at a moderate level of 68.3%.
The factors related to the quality of life of the people in the
project area were age, educational status, religion,
occupation, life income, congenital disease, happiness,
stress from seeing and hearing noise from the wind turbine,
physical and mental life quality, social and environmental
relations statistically significant (P < 0.01,0.05). In
conclusion, the overall quality of life of the people in the

area was low to moderate, but it is better from the
development of occupation and income in the community.
There must be plans, monitoring measures and surveillance
of environmental quality and health, including social
development, creating jobs and incomes for continuously
and in parallel with the development of the project. This
will result in overall sustainable better quality of life for the
people.
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1. Introduction

Thailand has the potential to generate electricity from
wind power on the ground, especially in the Northeast
there are 8 projects with a total installed capacity of 717.00
megawatts, generating total revenue from sales of 6,309.76
million baht. The projects are in Nakhon Ratchasima and
Chaiyaphum provinces. The generated electricity is sold to
the Electricity Generating Authority of Thailand to send
into the main system of the Electricity Generating
Authority of Thailand and distributed to consumers both in
the household and business sectors [1]. Thailand's highest
demand for electricity is 27,159.40 megawatts and
continuously increasing. This represents an average annual
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growth rate of 2.80% per year [2]. The wind power
industry trend of Thailand 2018-2037 (PDP 2018) has an
important development to use wind energy for electricity
generation with the highest proportion as 36.80% of the
total new capacity. Due to Thailand's potential in wind
resources and a study by the Department of Energy
Business Development, it was found that 21 areas
throughout Thailand have the potential to install a capacity
of up to 13,000.00 megawatts, most of which are in the
Northeastern, Western, and Southern regions. Therefore,
Thailand aims to expand the total installed power to
2,989.00 megawatts by 2037 [3]. Promotions and policies
from the government to continuously drive electricity
production from renewable energy resulting in increased
use of electricity from renewable energy, wind power can
cause environmental and health impacts. The noise levels
generated by the operation of wind turbines may cause
trouble and nuisance to communities nearby the project
and magnetic resonance, telephone, radio, and radar
signals may be disturbed by the rotation of wind turbines
[4]. The Lam Ta Khong Wind Turbine Project Phase 2 is
located in Khao Yai Thiang, with an area of approximately
1,200 rai within a 5 kilometers radius. The area consists of
3 communities: Ban Khao Yai Thiang Nuea, Baan Khao
Yai Thiang Tai, and Mittraparb Khlong Phai Community.
The project started in 2011 and operated the business from
2018 until the present, a total period of 10 years. This
results in changes in the way of life of the community
according to the development plan, both in terms of way of
life, physical and mental health, natural, social, and
economic resources which may affect the way of life of the
people in the project area [5].

2. Materials and Methods

This research is survey research. The data presented in
this research article is a quantitative data collection on the
quality of life of the people in the Lam Ta Khong wind
turbine project phase 2, Khlong Phai Sub-district, Sikhio
District, Nakhon Ratchasima Province. The population
was 4,342 people in the Khao Yai Thiang community area.
The sample used in collect quantitative data were 353
people. The sample size was determined using the Epi Info
program of CDC Version 7.2. In the survey study, the
Exposure value was 50%, Design Effect was 1, the
Confidence Level = 95%, and the Cluster was 1,
randomized, stratified and simple random. The inclusion
criteria were willingness to cooperate in participating in the
project and to provide information in the interview,
domiciled in the community and listed in the house
registration, and live in the area continuously for at least 6
months. The data was analyzed using the computer
program SPSS (Version 25). The study used statistical
methods such as frequency, percentage, and the Spearman
correlation coefficient test. The instrument used to collect
data was the World Health Organization Quality of Life
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Brief-Thai, (WHOQOL-BREF-THAI) 26 item, which
consisted of four components quality of life: physical,
mental, social relationships, and environment. The
reliability was 0.84. Response Criteria of the World Health
Organization Quality of Life Brief-Thai,
(WHOQOL-BREF-THAI) Groupl:23 positive questions
with the answer criteria as follows: 5-point means none,
4-point means little, 3-point means average, 2-point means
high, 1-point means highest Group2: 3 negative questions
with the answer criteria as follows: 5-point means highest,
4-point mean high, 3-point means average, 2-point little,
1-point mean none Data interpretation result: Life quality
scores ranged from 26-130 when respondents included all
scores and the scores were compared with normal criteria
as follows: scores 26-60 indicates poor life quality, 61-95
points indicates average life quality, 96-130 points
indicates good life quality. The 15 questions of the Thai
Health Index of the Department of Mental Health, Ministry
of Public Health had a confidence value of 0.70 by scoring
and interpreting the value of the Thai happiness indicator
divided into 2 groups for scoring as follows: Group 1:
Rating None = 0 points, Little = 1 point, High = 2 points,
and Highest = 3 points. Group 2: Rating None = 3 point,
Little = 2 point, High = 1 point, and Highest = 0 point.
When all the scores are combined and compared with the
normal criteria, as follows: Score 33-45 means being
happier than the overall person, score 27-32 means being
as happy as the overall person and score 26 or less means
being less happy than the overall person. The 20-item
stress measurement questionnaires from the Department of
Mental Health, Ministry of Health with the confidence
value of 0.70 and the response criteria were as follows:
Rating 1 means no stress, 2 means little stress, 3 means
average stress, 4 means high stress and 5 means highest
stress. Interpretation of stress level: Score 0-23 means low
stress and healing in a short period. Score 24-41 means
moderate stress occurs in daily life due to threats or
stressful activities. Scores 42-61 means high stress; it is the
level that has suffered from surrounding events, causing
anxiety, fear, feeling conflicted, or feeling unable to handle
the problem. Score 62 or more means severe stress, it is a
high level of stress or is facing life crises such as severe
iliness. The correlation coefficient interpreter criteria
between -1.00 and 1.00 is as follows [8].r =.10t0 .29 orr=
-.10 to -.29 has a low correlation. r =.30to .49 orr =-.30 to
-.49 has moderately correlated. r = .50 to 1.0 or r = -.50 to
-1.0 has a high degree of correlation. This ethical
certificate was issued by Vongchavalitkul University, as
NIDA 008,n0.001/2021.

3. Results

The research results found that 353 samples in the
project area who provided information most of them were
females 58.1%, followed by males 41.9%, with the most
age range between 22-59 years 70.8%, married 75.0%,
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completed primary education 44.5%, the main occupation
was general labor 47.6%, average monthly income less
than 10,000 baht per month 68.5%, and most of them
believe in Buddhism 78.5%.

The happiness of most people in the Lam Ta Khong
wind turbine project area was less happy than the general
population (less than 26 points) 51.8%, followed by the
same happiness as the general population (27-32 points)
44.5%, and they were happier than the general population
(33-45 points), 3.7% respectively. The stress of the people
in the Lam Ta Khong wind turbine project area found that
most of them had moderate stress (24-41 points), 71,1%
followed by high stress (42-61 points), 23.8%, low stress
(0-23 points), 4.8% and the stress was at a severe level (62
points or more), 0.3% respectively.

In Table 1, the overall quality of life of most
interviewees in the project area was at a moderate level of
68.3%. When examining individual aspects, it was found
that the physical health of most people in the Lam Ta
Khong Wind Turbine Project Phase 2 area was at a
moderate level 61.5%, followed by a poor quality of life
(33.7%). In the mental health aspect, most people were at a
poor quality of life 55.2%, followed by a moderate quality
of life 39.7%. In the social relationship aspect, most people
had a moderate quality of life 61.8%, followed by a poor
quality of life 33.4%. In the environmental aspect, most
people had a moderate quality of life of 72.2%, followed by
a poor quality of life 22.1% respectively.

The Correlation Coefficient between the independent
variable and dependent variable was analysed using the
Spearman correlation coefficient formula: A = age, B =
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status, Di = congenital disease. Hp=happiness Str=general
stress, Stw = visual and audible strain from wind turbines
Ph=physical life quality, Pm = mental life quality, Ps =
social life quality, Pe = environmental life quality, and Pa =
the overall quality of life of the people.

From Table 2, it was found that age, marital status,
educational, occupation, stress from seeing and hearing
noise from the wind turbine, happiness, and social
relationship had a negative correlation on the overall
quality of life of the people at a low level. Age, marital
status, religious income, occupation, happiness, stress from
seeing and hearing noise from the wind turbine, physical
quality of life and environmental quality of life had a low
positive correlation on the overall quality of life of the
people. Thus, the implementation of wind turbine power
projects in populated areas had little effect on the overall
quality of life and had little effect on the improvement of
the overall quality of life. Factors that positively correlated
with the overall quality of life of the people at a moderate
level were income, occupation, congenital disease,
happiness, physical quality of life, mental quality of life,
and social and environmental relations. The
implementation of wind turbine projects in the populated
area over 10 years has had an impact on the overall quality
of life of the people in the area. But at the same time, it
results in the overall quality of life of people being better
than before. The physical quality of life, mental quality of
life, and social and environmental relationships were
positively correlated with the overall quality of life of the
people at high levels. As a result, the overall quality of life
of the people better than before was statistically significant

religion, I = income, O = occupation, S = education, St = (P<0.01 and P<0.05).
Table 1. Components of the quality of life of the people in the Lam Ta Khong wind turbine project, phase 2 Sikhio District, Nakhon Ratchasima
Province, 2021
Component Quality of life Poor Moderate Good
1 Physical Health 119 (33.7) 217 (61.5) 17 (4.8)
2 Mental Health 195 (55.2) 140 (39.7) 18 (5.1)
3 Social Relationship 118 (33.4) 218 (61.8) 17 (4.8)
4 Environment 78 (22.1) 255 (72.2) 20 (5.7)
Overall Life Quality 95 (26.9) 241 (68.3) 17 (4.8)
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Table 2. Spearman's Correlation Coefficient, factors related to the overall quality of life of the people in the Lam Ta Khong wind turbine project area Phase 2, Sikhio District, Nakhon Ratchasima Province, 2021

Spearman's Correlation Coefficient test Variable
Variable
A B | (0] S St Di Hp Str Stw Ph Pm Ps Pe Pa

A -0.005 176%* -0.031 -0.051 .118* 0.094 0.084 0.039 -.204** -0.052 -0.028 -0.08 0.012 -0.055
-0.058 0.004 132* 0.005 0.068 -0.064 -0.075 0.013 0.047 0.001 0.079 0.094 0.055

| .145%* -.118* 0.048 0.045 .118* 0.084 0.023 -0.076 -0.052 -0.056 0.071 0.051
(6] -0.061 -111* 0.013 0.047 0.034 -179** -0.003 -0.011 -0.043 119* 0.086
S 0.059 0.011 -.112* -0.054 0.02 -0.054 -0.051 0.038 -0.093 -0.033
St -0.013 -0.059 -0.046 -0.074 0.026 0.025 -0.01 0.015 0.017
Di 132* -0.079 -0.032 -0.054 -0.033 -0.038 -0.038 -0.063
Hp 0.05 -.220** -.352** -.426** -.460** -.335%* -.452**

Str 0.016 -0.015 0.026 -0.062 -0.063 -0.01
Stw .156** 0.074 -114* -0.056 0.024
Ph .550** A430** .316** .604**
Pm .516** A436** .593**
Ps A453** .604**
Pe 614%*

** statistically significant at the level 0.01
* statistically significant at the level 0.05
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4. Discussion

Thailand’s highest demand for electricity is 27,159.40
megawatts and continuously increasing. Thai represents an
average annual growth rate of 2.80% per year [2]. The
wind power industry trend of Thailand 2018-2037 has an
important development to use wind energy for electricity
generation with the highest proportion as 36.80% of the
total new capacity. Due to Thailand’s potential in wind
resources and a study by the Department of Energy
Business Development, it was found that 21 areas
throughout Thailand have the potential to install a capacity
of up to 13,000.00 megawatts, most of which are in the
Northeastern, Western, and Southern regions. Therefore,
Thailand aims to expand the total installed power to
2,989.00 megawatts by 2037 [3]. Living in the vicinity of
wind turbines can cause a negative impact on health related
quality of life. The study found that among people in the
project area who gave this information, 58.1% were female,
41.9% were males, 70.8% were aged between 22-59 years
old, 75.0% were married, and 44.5% completed primary
education, 47.6% were general labor, 68.5% average
monthly income less than 10,000 baht per month, and 78.5%
are Buddhist, 68.3% of people in the project area had
overall quality of life at the moderate level. Considering
each component, it was found that the mental quality of life
was at a poor level of 55.2%, consistent with the results of
the index of happiness of the people in the project area. It
was found that 51.8% were less happy than the general
population. The issue that affects the happiness of the
people in the area is the expectation. If it doesn’t meet their
needs, they will feel very frustrated 55.2% and the results
of this study also found that most of the people in the
project area had moderate stress. 71.1% and 23.8% had a
high level of stress in the past six months. Issues that cause
stress for residents are concerns about toxins pr pollution in
the air, water, and noise, lack of money, headaches from
tension and irritability were moderate at 28.6%, and 32.6%,
33.1%, 33.1% respectively. Including stress from seeing
and hearing noise from wind turbines. The overall level of
stress from sight and sound from wind turbines in the Lam
Takhong Wind Turbine Project phase 2 was not as stressful
as normal at 49.0%. When analyzing each item, an
interesting point was found concerning the visual and
auditory stress of Wind Turbine in the Project area namely
the stress of routine exposure, anxiety, hearing problems,
the annoyance of seeing Wind Turbine and nervousness,
annoyance 23.2%, 23.2%, 20.4% and 20.1% and the most
frequent symptoms of stress were sleep disturbances,
annoyance, and lifestyle problems 51.6%, 39.9% and 39.1%
respectively. From the results of this study, it was found
that the results of the research studies are consistent with
previous research projects that have studied environmental
health impacts and quality of life of people living in wind
Turbine project areas in various areas. A study on the
health impact of wind farms [9]. It has been found that
wind turbine can provoke annoyance. As with any project
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involving changes in the local environment, and whether
wind power advantages outweigh its potential drawbacks.
The influence of wind turbine on human emotional and
physical health is a relatively new field of research. Further
analyses of these issues are justified. Therefore, there has
been an in-depth study of relevant documents and research
on the nuisance of Wind Turbines by finding a statistical
relationship with wind Turbine noise. It was found to be
strongly associated with visual effects, attitudes toward
wind turbines and their sensitivity to noise among people
living near wind turbines. But no physiological effects
have been reported or studied. The problem with the
physiology is probably due in part to environmental stress
that results in a state of irritability stress in the population
[10], and the health effects related to wind turbine sound
[11]. The health effects related to wind turbines cannot be
definitively confirmed. But there is evidence that people
who are affected by long-term noise can be a nuisance and
the results of previous studies have found that annoyance
will be reduced when residents are involved in the planning,
and decision-making process and information is studied on
issues of concern to residents of the area. Results of a study
of wind turbines and human health [12]. More than 60
scientific articles have been studied and found that EMF,
Shadow Flicker, has low frequency noise. And the infrared
from wind turbines is unlikely to affect human health, but
some studies have found the sound heard from the wind
turbines can be annoying for some people. The nuisance
may be related to health effects such as sleep disturbances.
Especially at noise levels above 40 aB(A) due to
environment noise above a certain level. It is an accepted
factor in many health problems. Which has limitations on
the legal authority for noise exposure to help alleviate noise
nuisances. Attitude variables and expectations are still a
factor linked to nuisance.

The factors related to the quality of life of the people in
the wind Turbine project were interesting issues such as
factors that had a negative and positive on the overall
quality of life of the people in the wind Turbine project
area at a low level were age, marital status, education,
income, occupation, stress from sight and noise from wind
Turbines, happiness and social relationships statistically
significant (P<0.01 and P<0.05). The data reflects that
despite the project activities to develop the community
during the 10 years that the wind turbine project has taken
place in the area, there has been little change in the overall
quality of life of the people in the area in terms of their
marital status, married people are a little happier. Most of
the education was at the primary level as before, but the
people in the area who have a job earn more, which
resulted in making them slightly happier. This is consistent
with the results of an assessment of quality of life using the
WHOQOL-BREF among participants living in the vicinity
of wind turbines [13]. It was found that frequent headaches,
abdominal pain and back pain in the past 3 months
including recurring problems with sleep, and anxiety
correlated with the lowest level of quality of life. As well as
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socio economic factors affect chronic disease from
exposure to environmental risk which may be partially
relevant and therefore does not affect the quality of life of
the people in the area. The report on the implementation of
environmental impact prevention and correction measures
and environmental impact monitoring measures for Lam
Ta Khong wind turbine project [5]. Lam Ta Khong
Cholapawatthana Power Plant, together with doctors from
Sikhio District Hospital and staff of Health promotion
hospital in Tambon Khlong Phai, Sikhio District, Nakhon
Ratchasima Province organizing a mobile medical unit for
health check-ups, screening for important diseases for
people in Khlong Phai Sikhio District, found the 3 most
abnormal conditions and risk of diseases, namely blood
pressure, obesity and diabetes risk. For a hearing test, it
was found that the people did not have any risk conditions
and hearing impairment and the budget has been allocated
to improve the quality of life of the community by
continual participation of the people for more than 10
years.

Factors that moderately positive correlation was social
relation and environment are related to the quality of life of
the people in the project area statistically significant
(P<0.01and P<0.05), based on the results of a study on the
Health effects of wind turbines on humans in residential
settings: Results of a scoping review [14]. It was found that
the noise of wind turbine noise was associated with noise
disturbance. This is checked by many variables such as
sound sensitivity, attitude towards wind turbines or their
economic interests. Wind turbine noise was not associated
with the effects of stress and the biophysical variables of
sleep. The outcomes for the effects of wind turbine noise
on sleep, quality of life and mental health problems were
different in studies.

Factors that had a positive correlation to the overall life
quality of the people at a high level with statistical
significance (P<0.01) were mental quality of life and social
relationships. Consistent with the study of the
psychological quality of life of the people in the project
area, it was found that most people had a poor quality of
life of 55.2%, and social relations had a moderate quality of
life of 61.8%. The data reflected that the mental state of the
people in the project areas was less happy than the general
population 51.8%, which linked to the stress of the people
in the area. The stress was at a moderate level of 71.1%.
From the data of this study, we found the cause of stress,
unhappiness, from health problems which have nothing to
do with wind turbines. Consistent with research evaluation
of Quality of Life of Those Living near a Wind Farm [15],
the highest overall QoL scores were obtained by
respondents living the closest to wind turbines. The mental
health, role emotional, and social functioning scores were
significantly higher among respondents living near wind
farms found a correlation between wind turbines and the
health of humans living near wind turbines correlated with
annoyance. In the overview of this study, people living in
the Lam Ta Khong wind turbine project Nakhon
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Ratchasima Province commented on the sound reflected
light from the wind turbine does not affect daily life and
most agree with the wind turbine project in the community
area because of project development causing development
activities in many areas, both professional development
and community tourism. In the period after the
development of the project, it was found that the changes
for the better were evident. The overall quality of life of the
people in the wind turbine project area is the environment,
mental health, and social relationship. Due to the
continuous support of development activities in the project
area and the opportunity for people in the area to
participate in community development planning, people
have the confidence to express their opinions. As a result,
people living in the project area can live with the Lam
Takong wind turbine project without affecting daily living
and most agree with the wind turbine project in the
community area because project development has caused
many  development activities, both professional
development, and community tourism generate income for
households continuously.

Recommendations from this study are 1) the
development of information from impact assessment to be
applied in the community 2) policy proposals and measures
both academic and social that can lead to the issuance of
ordinances/plans of local government organizations in the
area and integrate operations with agency mechanisms, 3)
develop an environmental quality surveillance system by
local communities, 4) create a learning process and
continuously forecast the impacts that may occur at every
stage, and 5) expand the surveillance results by the
community with relevant partner organizations.

5. Conclusions

The study, most people in the project area were less
happy than the general population 51.8%, had moderate
stress 71.1%, and overall quality of life was at a moderate
level 68.3% respectively. Factors related to the quality of
life of the people in the Lam Ta Khong Wind Turbine
project, Nakhon Ratchasima Province, Thailand were age,
education, religion, occupation, income, marital status,
happiness, stress from seeing and hearing noise from wind
turbines, physical quality of life, mental quality of life,
social relationship, and environment had a positive
correlation with the overall quality of life of the people.
Age, education, occupation, marital status, happiness,
stress from seeing and hearing noise from wind turbines,
physical quality of life, mental quality of life, social
relationship, and environmental improvement, especially
annoying, had a negative correlation with the overall
quality of life of the people. Both aspects were at low to
moderate levels. However, when the project has been
developed for a while, there have been developing
activities that compensate for the loss of opportunities for
the community at the same time. The factors of mental
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quality of life and social relations are positively correlated
with the overall quality of life of people at a higher level.
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