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In contemporary society, mental health issues have received increasing attention.
Moreover, how people perceive the acoustic environment affects mental health.

In religious places, the unique religious soundscape, composed of the acoustic

environment and sounds, has an obvious effect on mental health. In China, Han Chinese
Buddhism has a long history and is currently the religion with the largest number of
believers. The soundscape of temples has always been an important component of
creating a Buddhist atmosphere. For this study, questionnaires were distributed to

believers and tourists inside and outside several well-known Han Chinese Buddhist
temples in China to analyse the relationship between evaluations of temple soundscapes
(including the overall acoustic environment and preferences for typical sounds) and
mental health and the role of religious belief-related factors in this relationship. The
results indicated that for the respondents, the overall acoustic environment of Buddhist
temples was signi cantly correlated with mental health and that a preference for

three sounds in Buddhist temples, i.e., bells, wind chimes and chanting sounds,

was signi cantly correlated with mental health. Among religious belief-related factors,

attitudes toward Buddhist thought, frequency of temple visitation and purpose for

visiting temples can affect the correlation between personal evaluations of temple
soundscapes and mental health. For people who partially believe in Buddhist thought,
people who visit Buddhist temples twice or less per year, or people who visit temples

for tourism purposes, the correlations between evaluations of the overall acoustic
environment and mental health are higher than for people without these religious
characteristics. For people who fully believe in Buddhist thought or who visit temples
neither to worship Buddha nor for tourism purposes, the correlations between the

preferences for bells and wind chimes and mental health are higher than for people
without these religious characteristics. For people who partially believe in Buddhist
thought, the correlation between the preference for chanting and mental health is higher
than for people with other attitudes toward Buddhist thought.
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INTRODUCTION (Van Kamp and Davies, 2008 The results from international
surveys suggested that long-term noise exposure was associated
The concept of soundscapes was rst proposed by the Finnighith mental health problems such as anxiety and depression
geographer Grand in 1929. In the 1960s and 1970s, the Canadjatansfeld et al., 2008tansfeld and Matheson, 2003
composer Schafer conducted research by treating soundscapeBrevious studies have shown that individual characteristics
as an artistic concept. The ISO 12913-1 standard de nes tleuld a ect the relationship between the acoustic environment
term soundscape as “an acoustic environment as perceivaad mental health. For example, the correlation between the
or experienced and/or understood by a person or people, store on the mental health scale and the sound environment
context” (SO, 2013 The study of soundscapes has becomewas a ected by the respondent characteristics, such as gender,
widely researched topic in academia, and related interdisciplinaage, education, and noise sensitivitial Kempen et al., 20);1
research has continuously emerge¢h(ig et al., 20%6Jahani neighbourhood noise had di erent e ects on the mental health
etal., 202)L. of children, adults, and older peopléliemann et al., 2006
Human mental health is an important component of healthA report in a Turkish suggested that among students over
The World Health Organization (WHO) proposes that healthl4 years old, men showed a higher annoyance in noise pollution
is not only the absence of disease or frailty but also a stdinilan, 2019.
of physical, psychological, and social integrity. However, many Soundscapes in religious places have been one of the
people in modern society have mental health issues. Accordiimgportant research objects in academia in recent years, including
to the WHO, the average life expectancy of people witAncient English church music and soundscape mapsrdess
mental disorders is approximately 20 years shorter than thatd Wathey, 2000the e ect of church bells on the soundscapes
of people with normal mental health. In 2017, 264 millionof early modern European townss@rrioch, 200R soundscapes
people worldwide experienced anxiety. Based on data releasedrbyislamic mosques in the NetherlandsAr@b, 201}, and
the Bureau of Disease Control and Prevention of the Nationabundscapes in Han Chinese Buddhist templésafg et al.,
Health Commission of China, the proportion of people with201§. Regarding the relationship between mental health and
mental disorders in the Chinese population is as high as 17.5#@igious soundscapes or music, research has shown that the
(Www.cir.cn, 201 Therefore, there is an urgent social neegleasantness of soundscapes in the two religious precincts in
to explore ways to prevent and treat mental health problemKorea signi cantly a ects the perception of tranquillity, and
Scholars have conducted many studies on mental health, sothe evaluation of tranquillity includes the degree of stress
of which have focused on the relationship between mental healind restlessnessl€on et al., 20)4 Religious songs are an
and soundscapes or acoustic environments. These results showegortant form of religious expression important to the mental
that the quiet rural soundscape might bene t the general ment&lealth of older African AmericansHamilton et al., 201 The
health of the population through its potential for psychologicafrequency of listening to religious music among older Americans
restoration De Coensel and Botteldooren, 200Bhe experience is associated with a decrease in death anxiety and increases in
of quietness supports health, resulting in a lower degree life satisfaction, self-esteem, and a sense of conBuldshaw
annoyance and contributing to physiological and psychologicat al., 201}k Quran recitation could be introduced as an e ective
well-being Ohrstrom et al., 2006 The experience of pleasanttreatment for physical and mental diseasésf4ri et al., 20)6
soundscapes facilitates faster recovery from strissi{edev Interms of the relationship between religious beliefs and mental
et al.,, 201p Noise exposure or excessive reverberation a ectealth, although some studies have demonstrated that the two are
the well-being of children at school in their early childhoodcorrelated Koenig et al., 200Mueller et al., 200IMaselko and
(Astol et al., 2019. Positive experiences of natural sound helBuka, 2008 there are relatively few studies on the relationship
subjects recovering from stress-related mental disordeesén between Han Chinese Buddhism and mental health.
et al., 201} Better health conditions are associated with greater In summary, soundscapes and acoustic environments can
satisfaction with everyday soundscape experieriteoi( and aect mental health. In Western society, the relationship
Van den Berg, 20)2The association between the physiologicdletween the soundscapes or acoustic environments of religious
responses and the well-founded psychological components sites and mental health has received attention. In China, the
the soundscape has also been explofedahian et al., 2009 world's most populous country, Han Buddhism has the largest
A systematic review was performed using three major scientimumber of religious believers, but there is nonetheless a lack
databases, and the ndings revealed that regardless of tberesearch on the relationship between the soundscapes of
scale, statistically signi cant associations existed between positien Chinese Buddhist temples and mental health and whether
soundscape perceptual constructs and health benefiet{a the relationship is in uenced by religious belief-related factors.
et al., 2018 For the relationship between noise and mentaRecently, an increasing amount of attention has been given to
health, a narrative review documented the role of noise in clinicdie mental health of Chinese people; therefore, it is necessary
environments and its deleterious e ects with a particular focuto conduct research on this topic. As an important concept
on mental health careBrown et al., 2016 The association in statistics, moderation refers to whether the inuence of
between mental well-being and the physical environment, suefariable X on variable Y can be moderated by variable Z.
as neighbour noise, has been conrme@Gu(te et al., 2006 This paper aims to analyse the relationship between people's
and research (from 2003 to 2008) on the mental healtbvaluations of the soundscape in Han Chinese Buddhist temples
e ects of noise in adults and children has been summarisethd their mental health, as well as the moderator e ects
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of religious belief-related factors on this relationship. Firstargeting the occurrence frequency of non-speci ¢ mental health-
questionnaires regarding temple soundscapes were distributethted symptoms, such as anxiety and stress, experienced by the
inside and outside Han Chinese Buddhist temples. The Kesstespondents in the past 4 weeks. The occurrence frequency of
Psychological Distress Scale 10-item (K10) was used in #mch item was divided into the following ve levels, each of which
questionnaire to investigate respondents' mental health. Basgds scored from 1 to 5 points: all of the time, most of the time,
on the questionnaire results and the relationship betweesome of the time, a little of the time and none of the tin#ou
evaluations of Han Chinese Buddhist temple soundscapes aztdhl., 2008 The scores for the 10-items (total possible score of 50
mental health, the in uence of religious belief-related factorpoints) were summed, and the individual's mental health status
on the correlation between evaluations of the overall acoustias divided into four levels based on the score: 10-30 points (very
environment of Buddhist temples and mental health and thpoor mental health), 31-38 points (poor mental health), 39-44
correlation between respondents' sound preferences in Buddhsiints (good mental health), and 45-50 points (very good mental
temples and mental health were analysed. health) Kessler et al., 2002

Determination of the Number of

MATERIALS AND METHODS Questionnaires
) ) ) The number of questionnaires in this study was determined
Questionnaire Design based on previous studiegtang et al., 2098 First, 136 pilot

This study used a questionnaire survey composed of foguestionnaires were tested before the formal questionnaires were
parts. The rst part obtained basic demographic informatiordistributed. The statistical results of these pilot questionnaires
from respondents, including gender, age, education level agHowed that the maximum standard deviation (SD) of the items
occupation. The second part included items related to Buddhigir the acoustic environment and sounds was 1.135.

beliefs, including attitudes toward Buddhist thought, the annual The maximum number of total questionnaires required was
frequency of attending religious activities or visiting Buddhisbased on the empirical formula below(, 2010).

temples and the purpose of visiting Buddhist temples. The

third part was used to evaluate Buddhist temple soundscapes, n D Ua=2S 2

including the importance of the acoustic environment of d

temples; respondents' evaluations of the quietness, comfort ) ) ) )
and harmony of the overall acoustic environment of templed/n€re nis the maximum sample size, ua/2 is a constant based on

and respondents' preferences regarding six typical soundstfhe co.n dence level, S |§ the estimate of the standard deviation,
Han Chinese Buddhist temples (Buddhist instruments, chantin@,nd d IS the absolute limit of error. .

bells, drums, background electronic Buddhist music and wind " this study, the absolute limit of error *d” was set to 0.1,
chimes). According to a previous questionnaire, among tHehd the con dence level was set to 95%. Then, ua/2 = 1.96 and

sounds that can be heard in temples, respondents consider%avas 1.135 in the test questionnaires, and the maximum sample

these six sounds to occur frequently and to be characteristic Iee n w_as 495. ] ]
religious places. For this study, a nal total of 521 questionnaires were

In the fourth part of the questionnaire, respondents’ memaqjistributed to and collected from tourists and believers in several

health was assessed with the K10 scale, which contains 10-itéifd-known Han Chinese Buddhist temples. All respondents

divided among four factors: nervousness, restlessness, fatighie'® _clearl_y informed in advance abOl_Jt_ the purpose Pf th_e
and negative a ect (se@able 1. Among them, nervousness questionnaire survey and agreed to participate. After 22 invalid

restlessness, and fatigue were assessed with two items eddpstionnaires were excluded, 499 valid questionnaires were
tually analysed. The maximum SD of the items in the

while negative a ect was assessed with four items, separatehf" _ : _
formal questionnaire was 1.124 (less than 1.135 for the pilot

guestionnaire), indicating that the number of questionnaires
distributed in this study met the requirements.

TABLE 1 | Corresponding evaluation content of Kessler Psychological
Distress Scale 10-item.

Questionnaire Reliability and Validity

Evaluation content  Corresponding item Reliability and validity analyses of questionnaires are a necessary

Nervousness Did you feel nervous? step before data analysis. This study used SPSS software (version
Did you feel so nervous that nothing could calm you down? 25.0) for reliability and validity analyses of the results for

Restlessness Did you feel restless or dgety? the evaluations of overall acoustic environment and sound
Did you feel so restless that you could not sit still? preferences (not including personal information and the K10

Fatigue Did you feel tired out for no good reason? scale, which has been veried by numerous studies). The
Did you feel that everything was an effort? Cronbach coe cient for the evaluations of the overall acoustic

Negative affect Did you feel hopeless? environment was 0.803, indicating acceptable reliability of the
Did you feel depressed? data (Vu, 2010. Then, factor analysis was used to verify the
Did you feel so sad that nothing could cheer you up? construct validity of the questionnaire, that is, to test the extent
Did you feel worthless? to which the results of the questionnaire correctly veri ed the
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ideal assumption in the questionnaire design. Factor analysis wadn terms of their attitudes toward Buddhist thought, 12.22%
conducted on the results of the acoustic environment evaluatio(@1l) of the respondents fully believed in Buddhist thought,
and the results showed that the Kaiser-Meyer-Olkin (KMO) valu@4.95% (374) partially believed in Buddhist thought, and 12.83%
was 0.735 and that the signi cance value for Bartlett's test (64) had little or no faith in Buddhist thought. In terms of temple
sphericity was 0.000 (less than 0.05). These ndings indicateiiting frequency, 47.09% (235) of respondents visited the temple
that the data can be subjected to factor analy§is,(2010. twice or less per year, 42.89% (214) visited the temple three to
Based on a characteristic roet 1, one principal component ve times per year, and 10.02% (50) visited the temple more than
was obtained, and the cumulative contribution to all variablewe times per year. In terms of the purpose of visiting Buddhist
was 55.566%>(50%); therefore, the factor analysis results wetemples, tourism accounted for 55.11% (275), worship accounted
acceptable \{u, 201Q. The reliability analysis of the resultsfor 27.05% (135), and other purposes accounted for 17.84% (89).
for sound preferences indicated that the Cronbach coe cient

was 0.883. The factor analysis showed that the KMO value

was 0.879 and that the signi cance value for Bartletts test BESULTS

sphericity was 0.000 (less than 0.05), indicating that the data were

suitable for factor analysis. Based on a characteristic ¥od; 1Nhe temple soundscape results from the questionnaire, including
six principal components were obtained, the calculated resultsi§ePondents’ evaluations of the overall acoustic environment of
the Cronbach coe cients for the six principal components werdemples and their sound preferences, were analysed. Then, the
0.857, 0.848, 0.849, 0.813, 0.832, and 0.851, respectivew' anmgﬁgal health scores for the respondents were calculated, and
cumulative contribution to all variables was 56.920960%):; correlation analysis was conducted for the temple soundscapes
therefore, the factor analysis results were acceptable p01¢, and mental health scores.

and the structural validity requirements were required. . .
Results of the Questionnaire Survey

The results of the formal questionnaire survey showed that
among the four factors that exert an impact on respondents'
eperception of Buddhist temples, i.e., the auditory environment,
the visual environment, temperature, and humidity. As shown in
Figure 1A, 269 people (53.91%) chose the auditory environment
Respondents' Personal Characteristics as the rst inuencing factor, 188 people (37.68%) chose
The basic demographic characteristics of the respondents in 48@ visual environment as the rst inuencing factor, and
qguestionnaires were collected and statistically analysed. Men dadier than 50 people chose temperature or humidity as the
women accounted for 39.08% (195) and 60.92% (304) of thet in uencing factor, indicating that within the physical
total respondents, respectively. The subjects were divided irgavironment of temples, people paid more attention to the
three groups based on age: 29 years of age and younger, &eustic and visual environments.

44 years of age, and 45 years of age and older. These groupk terms of respondents' evaluation of the quietness of the
accounted for 35.47% (177), 38.28% (191), and 26.25% (131deofiple acoustic environmenEigure 1B shows that 129 people
the respondents, respectively. In terms of education level, 11.4¢25.85%) chose “quiet,” 227 (45.49%) chose “somewhat quiet,
(57) of the respondents had a junior high school education &7 (19.44%) chose “neither quiet nor noisy,” and 46 (9.22%)
below, 16.03% (80) had attended technical secondary schobbse “somewhat noisy” or “noisy.” In terms of the comfort of
or high school, 53.71% (268) had attended vocational schdbk acoustic environment of temples, 127 people (25.45%) chose
or college, and 18.84% (94) had a master's degree or abdeemfortable,” 255 (51.10%) chose “somewhat comfortable,” 76
In terms of occupation, survey respondents were divided §$5.23%) chose “no specic feeling” and 41 (8.22%) chose
follows: students 18.04% (90) of the respondents, teachers 15.688mewhat uncomfortable” or “uncomfortable.” In terms of the
(78), technicians 11.82% (59), service personnel 7.62% (38)mony of the acoustic environment, 132 people (26.45%) chose
management personnel 7.41% (37), workers 7.01% (35), &hdrmonious” (i.e., they thought that the acoustic environment
other occupations 32.46% (162). of temples was in harmony with the temple atmosphere), 233

Determination of Calculation Methods
In this study, di erent calculation methods and indicators wer
selected based on the types of variablesTabk 2.

TABLE 2 | The calculation method of independent and dependent variables.

Independent and dependent variables Variable type SPSS calculation approach Index

Gender vs. mental health scores, attitude toward Buddhist thought, Dichotomous (nominal) variable/Continuous Independent-samplest-test Mean difference

frequency of temple visitation, purpose variable (Ordinal variable)
Purpose, occupation vs. mental health scores Nominal variable/Continuous variable Crosstabs Phi and Cramer's V
Age, education level, attitude toward Buddhist thought, frequency  Ordinal variable/Continuous variable Bivariate correlation Spearman

of temple visitation, evaluation of quietness (comfort and harmony),

preferences for sounds vs. mental health scores

Age, education level vs. attitude toward Buddhist thought, Ordinal variable/Ordinal variable Crosstabs Gamma
frequency of temple visitation
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A
0,
6.41% 2:00%
m Auditory
environment
m Visual
environment
37.68% 53.91% B Temperature
= Humidity
B
Quietness 19.44%
Comfort
Harmony
0.00% 20.00% 40.00% 60.00% 80.00% 100.00%
H quiet H somewhat quiet = peither quiet nor noisy ™ somewhat noisy or noisy
(comfortable  (somewhat comfortable  (no specific feeling (somewhat uncomfortable or uncomfortable
/ harmonious) /somewhat harmonious) / no specific feeling) / somewhat inharmonious or inharmonious)
FIGURE 1 | Distribution of the respondents' environmental evaluations of the templ€A) The rst in uencing factor; (B) Evaluation of the acoustic environment.

(46.69%) chose “somewhat harmonious,” 94 (18.84%) chose “noThe average mental health score of all respondents was
speci c feeling,” and 40 (8.02%) chose “somewhat inharmoniou86.69, which indicates a poor level in general. Among the
or “inharmonious.” four mental health factors, the overall average score for
The respondents' preferences for the six selected typicarvousness was 7.12 (total score was 10), the overall average
sounds in the temples are shown iRigure 2 Among all score for restlessness was 7.53, the overall average score for
kinds of sounds, the proportion of respondents who liked bellatigue was 6.90, and the overall average score for negative
was the highest (40.48%), followed by wind chimes (37.47%gct was 15.13 (the total score was 20, and the equivalent score
and chanting (31.86%). Background electronic Buddhist musicas 7.57 due to the diering number of items). Fatigue
(9.62%), followed by drums (5.01%) and chanting (3.81%), wesas the lowest scoring of the four factors, indicating that
the sounds that respondents most disliked. people are facing great stress in current society and that the
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wind chimes 22.44% ‘ 28.66%

electronic Buddhist p——
background music — 30.26%
drums 20.64% 33.27%

bells

chanting

18898 a1
Buddhist instruments [ 20.24% 34.47% -
11225 3 812

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00% 90.00% 100.00%

Percentage of preference (%)

mLike  mSomewhat like  mNeither like nor dislike ~ mSomewhat dislike ~ mDislike (From left to right)

FIGURE 2 | Preferences for the six selected typical sounds in the temples.

resulting fatigue has become the most prominent problera “very good” mental health state gradually increases and that
a ecting mental health. the proportion of people with a “very poor” mental health state

In terms of gender, the mental health score for men wagradually decreases. This may be because people aged 60 and
35.03 and that for women was 37.75. The mean di erence wider face less stress in life or work than adolescents and middle-
mental health scores between men and women was 2.72, augbd people and thus exhibit better mental health.
both scores could be considered to indicate a poor mental Among respondents with di erent education levels, those
health state. An independent-sampletest was performed and with a junior high school education or below and those with a
indicated a signi cant di erence in mental health between mermaster's degree or above had high mental health scores, i.e., 37.68
and women.Figure 3A shows that the proportions of male and 37.65, respectively, while those with a college degree had
respondents with “very good,” “good,” and “poor” mental healttihe lowest scores, i.e., 35.90. There was no correlation between
states were slightly lower than those of female respondents, whilental health score and education level. Among respondents
the proportion of male respondents with a “very poor” mentalvith di erent occupations, the mental health score was 37.14
health state was 30.3%, almost twice that of female respondditsteachers, 36.37 for students, 35.85 for technicians, 35.82 for
(15.5%). The proportion of male respondents with “poor” angervice personnel, 34.66 for workers and 34.30 for management
“very poor” mental health states accounted for nearly 60% of thpersonnel. Occupation and mental health were signi cantly
total male respondents, indicating that more female respondertsrrelated (correlation coe cient of 0.284, mainly manifesting
were in good mental states than male respondents. In conclusiamfwo factors, nervousness (0.184nd restlessness (0.1§2he
although the mean di erence of mental health scores for men arather two factors showed no correlations.
women is not too large, the di erences between them are mainly Regarding attitudes toward Buddhist thought, the mental
re ected in the proportion of various states. health score was 34.77 for respondents who fully believe in

In terms of age, the mental health score for adolescerBuddhist thought, 37.66 for those who partially believe in
(29 years of age and younger) was 36.10, that for middle-agédddhist thought and 32.88 for those who have little or no
people (30—44 years of age) was 36.39 and that for middle-adeith in Buddhist thought. Regarding the annual number of
and elderly people (45 years of age and older) was 37.92. Mmts to Buddhist temples, the mental health score was 33.30
correlation analysis between respondents' age and mental hedtthrespondents who visited Buddhist temples twice or less per
score indicated a signi cant positive correlation between age awyear, 38.76 for those who visited three to ve times per year and
mental health, with a correlation coe cient of 0.099This value 43.76 for those who visited more than ve times per year. The
indicates that the degree of interaction between the two variabletitudes toward Buddhist thought and the number of visits to
is not high, but there is a signi cant correlation between thenBuddhist temples were signi cantly correlated with the mental
(In this paper, indicates that the correlation between the twdiealth score, with correlation coe cients of 0.10&nd 0.465 ,
variables is signi cant, that igp < 0.05; indicates that the respectively. There was no correlation between the respondents’
correlation is highly signi cant, that isp < 0.01).Figure 3B purpose for visiting Buddhist temples and mental health scores.
shows that with increasing age, the proportion of people witfihe mental health score was 36.80 for respondents who were only
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A
Female
Male
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
E Very good = Good mPoor  ®mVery poor
B
Aged 45
and older
Aged 30-44
Aged 29
and younger
0.0% 20.0% 40.0% 60.0% 80.0% 100.0%
mVery good ®Good ®Poor ®Verypoor
FIGURE 3 | The proportions of respondents' various mental health states by gender and ag¢A) Gender; (B) Age.

tourists, 36.36 for those who worship Buddha, and 36.85 for thopevalues of single factor analysis and multiple analysis are all
who visited temples neither to worship Buddha nor as tourists. greater than 0.600).

We used ANOVA to examine the relationship between
mental health score and various religious factors (including the . . .
frequency of visiting temples, purpose for visiting temples anfin€ Relationship Between Han Buddhist
attitudes toward Buddhist thought). The test for homogeneitfemple Soundscapes and Mental Health
of variance showed that the frequency of visiting templeBrevious studies have shown that the acoustic environment of
and purpose for visiting temples were suitable for ANOVAyeligious sites may exert an impact on mental health. In our
However, the variance of attitudes toward Buddhist thoughjuestionnaire, the overall acoustic environment of temples was
was heterogeneous, so ANOVA could not be used. Thsaluated by respondents based on the three aspects of quietness,
ANOVA results show that there is a signicant di erencecomfort and harmony; respondents' mental health scores based
between the mental health scores of each visit frequency (ibe their evaluations of the acoustic environment are shown in
p-values of single factor analysis and multiple analysis are @ble 3 The results showed that the respondents who assessed
less than 0.001); however, there is no signicant dierencehe temple as quiet or somewhat quiet (comfortable or somewhat
between the mental health scores of various visit purposes (ib@mfortable, harmonious or somewhat harmonious) had a
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TABLE 3 | The mental health scores based on their evaluations of the acoustic environment.

Type Mental health scores
Quiet (comfortable/ Somewhat quiet (somewhat Neither quiet nor noisy (no speci c Somewhat noisy or noisy (somewhat
harmonious) comfortable/somewhat feeling/no speci c feeling) uncomfortable or uncomfortable/somewhat
harmonious) inharmonious or inharmonious)
Quietness 37.03 37.16 36.64 33.50
Comfort 36.42 38.34 34.47 31.37
Harmony 37.95 37.95 3491 29.35

signi cantly better mental health status than those who assesseds an approximately linear negative association between mental
the temple as noisy or somewhat noisy (somewhat uncomfortaliiealth and evaluations of the overall acoustic environment
or uncomfortable, somewhat inharmonious or inharmonious). of temples. However, for people who have little or no belief

Respondents' evaluations of these three acoustic Buddhist thought, there was no such linear association
environmental factors were all signi cantly correlated withbetween mental health and the evaluations of the overall
the mental health score; the correlation coe cients for quietnessicoustic environment of temples. In general, as shown in
comfort and harmony were 0.102 0.113, and 0.213, Figures4A-C forthose respondents who evaluated the temple as
respectively. Respondents' evaluation of the harmony qfiiet (comfortable, harmonious) or somewhat quiet (somewhat
the acoustic environment had the highest correlation wititomfortable, somewhat harmonious), the order of mental health
mental health and was signi cantly correlated with the fouiscores, ranked from high to low, was relatively regular, i.e., partial
mental health factors (nervousness, restlessness, fatigue, lbelief> complete beliet> little or no belief. In contrast, for
negative aect). Quietness was only signi cantly correlatedespondents who indicated no feelings or chose somewhat noisy
with nervousness and fatigue, while comfort was signi cantlgr noisy (somewhat uncomfortable or uncomfortable, somewhat
correlated with restlessness, fatigue, and negative a ect. inharmonious or inharmonious), there was no such pattern.

Among the six sounds typical in a Han Chinese Buddhisthese results may indicate that a good acoustic environment in a
temple, preferences for three sounds were correlated wittmple can regularly and positively a ect mental health and that
respondents’ mental health: wind chimes (0.197 bells if the acoustic environment in a temple prompts negative or no
(0.120 ), and chanting (0.094. The three non-correlated sound feelings, the impact on people’s mental health is not obvious or
preferences were Buddhist instruments, drums and electrorigirregular. Overall, these ndings indicate the important role
Buddhist background music. Among the sound preferences that a good acoustic environment for people who visit temples.
were correlated with mental health, the correlation between th@orrelation analysis showed that for people who partially believe
preference for wind chimes and mental health was the highest, Buddhist thought, as shown ifrigures 4A-C respondent
and the preference for wind chimes was signi cantly correlateevaluations of the three acoustic environmental factors were
with four mental health factors (nervousness, restlessnead, correlated with mental health; the correlation coe cients
fatigue, and negative a ect). Preferences for bells and for chantify quietness, comfort and harmony were 0.128.130, and
were signi cantly correlated only with fatigue and negative a ect).226 , respectively. In addition, for those who fully believe in

Buddhist thought, as shown iRigure 4C only the evaluation
of the harmony of the acoustic environment in the temple was

Effect of Religious B?”ef'Re'ated signi cantly correlated with mental health, with a correlation
Factors on the Relationship Between coe cient of 0.360 . These ndings indicate that, compared
Respondents' Evaluations of the Overall with evaluations of quietness or comfort, evaluations of harmony

Acoustic Environment of Han Chinese were correlated with mental health in respondents with more
. . varied levels of belief in Buddhist thought (including those who
Buddhist Temples and Their Mental fully believe in Buddhist thought). Moreover, the correlation
Health coe cient was larger, and the degree of correlation was more
Moderating Effect of Religious Belief-Related Factors signi cant (from p< 0.05top < 0.01). As shown iffrigures 4A—
The impact of respondents' belief-related factors on th€, there was no correlation between respondents’ evaluations of
correlation among respondents' evaluations of three acoustlee acoustic environment of temples and mental health among
environmental factors and their mental health was analysethiose who had little or no belief in Buddhist thought.
Figure 4 shows the relationships between the evaluations of Regarding the annual frequency of Buddhist temple
the overall acoustic environment and mental health by levelsitation, the relationships between evaluations of the acoustic
of belief in Buddhist thought (Note: IrFigures 4-9in this environment and mental health under dierent frequencies
paper, only when the correlations were signi cant were thare shown inFigure 5 The respondents who visited Buddhist
lines connected to the means added). For those who fully temples more than ve times per year and indicated no specic
partially believe in Buddhist thought (those with partial beliefeelings regarding the quietness, comfort and harmony of
accounted for the largest proportion of the respondents), thetee acoustic environment of temples had the highest mental
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health scores, which indicates that people who visited templesited Buddhist temples twice or less per year, as shown in
frequently (who may be Buddhist believers) may not have speckgures 5A-C respondent evaluations of the three acoustic
requirements for the acoustic environment of temples andnvironmental factors were all correlated with mental health;
that their mental health state is high and not a ected by thehe correlation coe cients for quietness, comfort and harmony
acoustic environment (i.e., they might already be accustomedtre 0.155 0.166, and 0.223 , respectively. In addition, as
to the acoustic environment of temples). However, for thosshown inFigure 5C for people who visit Buddhist temples three
who visit temples twice or less per year, one possible waytto ve times per year, respondents' evaluation of the harmony
improve their mental health is to increase the number of visitsf the acoustic environment was signi cantly correlated with
to the temple by improving the overall acoustic environmenimental health, with a correlation coe cient of 0.177. For other

of temples. Correlation analysis showed that for people wtamnditions, there was no correlation. These ndings indicate that,
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FIGURE 6 | The relationships between the evaluations of the overall acoustic
environment and mental health by purpose of visitingi/A) Quietness;
(B) Comfort; (C) Harmony.

changes from quiet (harmonious) to noisy (inharmonious), the
mental health score decreases approximately linearly. However,
this trend was not observed for those who worship Buddha or
those who visit for purposes other than worship or tourism.
For people with dierent purposes for visiting, when the
acoustic environment of temples was evaluated as quiet or
somewhat quiet (harmonious or somewhat harmonious), the
mental health scores were very close, but when the acoustic
environment of temples was evaluated as somewhat noisy or
noisy (somewhat inharmonious or inharmonious), the mental
health scores diered greatly, indicating that the design of
the acoustic environment of temples should consider the
various purposes for temple visitation to improve people's
mental health. Correlation analysis showed that for tourists,
respondents' evaluations of all three acoustic environmental
factors were correlated with mental health; the correlation
coe cients for quietness, comfort and harmony were 0.138
0.168 , and 0.247, respectively. For those who worship
Buddha, as shown ifrigures 6A-C respondents' evaluations
of all three acoustic environmental factors were not correlated
with mental health, which may indicate that, compared with
tourists, people who worship Buddha are more adaptable to
the acoustic environment of temples or are not aected by
the acoustic environment. For people who visit for purposes
other than worship or tourism, as shown ifigures 6B,C
respondents' evaluations of the comfort and harmony of the
acoustic environment in the temple were correlated with mental
health; the correlation coe cients were 0.21Jand 0.274 ,
respectively. Among the three acoustic environmental factors, for
various groups of people, evaluations re ecting harmony had the
highest correlation with mental health.

In summary, the results of this study showed that for
respondents with a partial belief in Buddhist thought,
respondents who visited temples twice or less per year or those
who visited temples only for tourism purposes, the in uence
of religious belief-related factors on the correlation between
respondents’ evaluations of the overall acoustic environment of
temples and mental health was more signi cant.

In uence of Demographic Factors

Respondents' demographic factors also a ected the correlation
between their evaluations of the overall acoustic environment
of temples and their mental health. For gender, the analysis
showed an approximately linear, downward trend for women's
mental health scores when evaluations of the acoustic
environment of temples changed from quiet (harmonious)

to noisy (inharmonious); no such trend was observed for men.
Correlation analysis showed that for women, evaluations of

compared with evaluations of quietness or comfort, evaluatiorise three acoustic environmental factors were all signi cantly
of harmony were correlated with mental health in respondentsorrelated with mental health, but for men, there were no such
with more varied frequencies of visitation (including those whaorrelations. Regarding age, for adolescents (below 29 years

visit Buddhist temples three to ve times per year).

of age), evaluations indicating comfort and harmony were

Regarding the purpose of temple visitatidfigure 6 shows correlated with mental health; for middle-aged people (30—
the relationships between respondents' evaluations of the over®l years of age), evaluations indicating quietness and harmony
acoustic environment and mental health by purpose of visitingvere correlated with mental health; and for middle-aged
These results indicated that, as showifrigures 6A,C for people and elderly people (older than 45 years of age), there were
who are only tourists, when the acoustic environment of templa® correlations between evaluations of the three acoustic
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environmental factors and mental health. Regarding education
level, for people with a junior high school education or belo
evaluations indicating comfort and harmony were correlate
with mental health, and for people with a college degre
evaluations indicating harmony were correlated with mental
health. In terms of occupations, for service personnel, evaluations’s 3s
indicating comfort and harmony were correlated with mental
health, and for students and teachers, evaluations indicating g
harmony were correlated with mental health; there were no = 25
correlations for other occupations. Previous studies haye
similarly shown that gender, age, education, and other factars like somewhatlike  no specific somewhat
can a ect the correlation between the acoustic environment and feeling dislike or dislike
human mental healthiemann et al., 20Q6/an Kempen et al.,
2017 Anilan, 2014, indicating that the relationship between
the acoustic environment of both Eastern and Western religious
sites and mental health may be a ected by factors such as gende B 50
age, and education.
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toward Buddhist thought, frequency of temple visitation an 0

purpose for visiting, the correlation coe cients for age wer
0.146 , 0.151 , and 0.137 , respectively; those for educatio
level were 0.133 , 0.022/0.620, and 0.165 respectively;
and those for occupation were 0.186/0.124, 0.156/0.552,
0.224 , respectively. These coe cients indicted that the overa
correlation was not high. Additionally, the population 30
44 years of age, the population with a college degree
the student population (collectively accounting for the highest
proportion of respondents) were analysed. The results showec like somewhat like o specific somewhat
that the moderating e ect of religious belief-related factors i feeling  dislike or dislike
these populations was not signi cantly di erent from that for the Preference for Chanting

whole population; therefore, human demographic factors did not m complete belief partial belief  little or no belief
signi cantly a ect the moderating e ect of religious belief-related
factors on the correlation between respondents' evaluations of theiGuRE 7 | The relationships between sound preferences and mental health
temple acoustic environment and their mental health. by level of belief in Buddhist thought(A) Bells; (B) Wind chimes; (C) Chanting.

Effect of Religious Belief-Related

Factors on the Relationship Between
Preference for Sounds in Han Chinese

Buddhist Temples and Mental Health
Moderating Effect of Religious Belief-Related Factors

relationships between sound preferences (bells, wind chimes,
and chanting) and mental health was investigated, as shown
in Figure 7. Among respondents who enjoyed the three
sounds, the mental health scores corresponding to dierent
attitudes toward Buddhist thought were ordered as follows:

The moderating e ect of respondents' belief-related factors opartial belief> complete beliet little or no belief. However,
the correlation between three sound preferences (bells, wiathong respondents who did not indicate that they liked the

chimes, and chanting) and mental health was analysed,

atidee sounds, the mental health scores associated with di erent

the inuence of attitudes toward Buddhist thought on theattitudes toward Buddhist thought did not exhibit the same
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pattern, a nding similar to the relationship between respondent§
evaluations of the overall acoustic environment and mental
health analysed in the previous section. These results suggest
that the sounds in temples that people enjoy may regularly a ect
their mental health, whereas sounds that people dislike or about
which they have no feelings are unlikely to regularly a ect their
mental health. Correlation analysis showed that, as shown |in
Figures 7A,B for people who fully believe in Buddhist thought,
preferences for bells and wind chimes were both correlated
with mental health; the correlation coe cients were 0.366
and 0.297, respectively. As shown iRigure 7C for those who
partially believe in Buddhist thought, the preference for chanting
was correlated with mental health; the correlation coe cient was
0.104. There were no correlations for other attitudes toward
Buddhist thought. Overall, for people who fully believe in B
Buddhist thought, the correlation between the preference for bells
and mental health was highest, a nding that is consistent with
the results of one of our previous studies, i.e., the sound of bells is
generally considered to be the most representative sound in Han
Chinese Buddhist templegljang et al., 2018

The e ect of annual visit frequency on the relationship
between preferences for the sounds of bells, wind chimes and
chanting and mental health was analysed; the results are shown in
Figures 8A—C For people with di erent visit frequencies, there
was no correlation between the preferences for various temple
sounds and mental health, indicating that visit frequency did
not have a moderating e ect on the relationship between sound
preference and mental health. Thus, to improve the mental health
of people who visit temples, it may not be necessary to group
people based on visit frequency, i.e., people with di erent visit
frequencies can be treated as a whole population.

The e ect of the purpose of visiting Buddhist temples on
the relationship between mental health and preferences for bells,
wind chimes and chanting was analysed; the results are shown
in Figure 9. For people with purposes other than worshipping
Buddha and tourism, as shown iRigures 9A,B when their
preferences for bells and wind chimes changed from “like” {
“no speci ¢ feelings,” the mental health score linearly declined
an association that was not re ected in the preferences for
chanting, as shown ifrigure 9C For those with purposes other
than worshipping Buddha or tourism, the in uence of sound
pref_ergnces on mem_al health wgs IrreQUIar' Therefore, Wher}]ilGURE 8 | The relationships between sound preferences and mental health
designing and choosing sounds in temples, peoples auditQrynger difrerent frequencies(A) Bells; (B) Wind chimes; (C) Chanting.
preferences should be comprehensively considered independent
of their purpose for visiting. Correlation analysis showed, per
Figures 9A,B that for people whose purpose for visiting wagn uence of Demographic Factors
neither worship nor tourism, there was a correlation betweeRor women, preferences for the three sounds were correlated
preferences for bells and wind chimes and mental health; tdth mental health, but no such correlation was observed for
correlation coe cients were 0.260 and 0.255, respectively. men. The e ect of age on the relationship between mental
There were no correlations between sound preferences ahnealth and preferences for bells, wind chimes and chanting was
mental health under other conditions. analysed. When evaluating the preferences for bells and chanting,

In summary, for people who fully believe in Buddhist thoughthe mental health scores corresponding to each preference
or whose purpose for visiting temples is neither for worship noamong adolescents were the same as those among middle-
for tourism, their religious belief-related factors exert a moreged people but were substantially di erent from those among
signi cant impact on the correlation between sound preferencgseople aged 45 and older. Among the people who selected
in temples and mental health than for people without thestésomewhat dislike” or “dislike” for the three sounds of bells,
religious characteristics. wind chimes and chanting, those aged 45 and older had the

A

(@)
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0.178 and 0.169 , respectively. There were no correlations
between sound preferences and mental health among people
with other education levels. Regarding occupations, only workers'
preference for chanting and students' preference for bells were
correlated with mental health; there were no correlations for
other occupations. In summary, the gender, age, education, and
occupation of the respondents a ected the correlation between
the preferences of sounds in temples and mental health to
a certain extent.

In uence of Demographic Factors on the Moderating

Effect of Religious Belief-Related Factors

In section “E ect of Religious Belief-Related Factors on the
Relationship Between Respondents' Evaluations of the Overall
Acoustic Environment of Han Chinese Buddhist Temples and
Their Mental Health,” the results showed that there is no
correlation between gender and religious belief-related factors,
and the correlations between belief-related factors and age,
education and occupation were not high. Additionally, this study
analysed the population aged 30-44, the population with a college
degree and the student population (collectively accounting for
the highest proportion of respondents), with the results showing
that the moderating e ect of religious belief-related factors
on sound preferences in temples and mental health in these
populations was basically consistent with that for the population
as a whole. Therefore, respondents' demographic factors did not
signi cantly a ect the moderating e ect of religious belief-related
factors on the correlation between sound preferences in temples
and mental health.

DISCUSSION

Comparison of Respondents'
Evaluations of the Overall Acoustic

Environment and Sound Preferences

The moderating e ect of belief-related factors on the correlation
between respondents' evaluations of the overall acoustic
environment and their mental health was compared with the
e ect of belief-related factors on the correlation between sound
FIGURE 9 | The relationships between sound preferences and mental health prgferences and menta} health’ IIIUStratmg that' n t.erms Of. the
by purpose for visiting.(A) Bells; (B) Wind chimes; (C) Chanting. attitudes toward Buddhist thought, people who partially believe
in Buddhist thought accounted for the highest proportion of
respondents. For these respondents, their evaluations of the
best mental health. This nding may indicate that people ovethree acoustic environmental factors were correlated with mental
45 years of age have a higher tolerance of various soundshieelth; however, only a preference for chanting was correlated
temples and that their mental health is una ected by soundwith mental health, with a correlation coe cient less than that
that they dislike. Correlation analysis showed that adolescerfist any of the evaluations of acoustic environmental factors,
preferences for bells and wind chimes were correlated withdicating that the impact of the evaluations of the overall
mental health; the correlation coe cients were 0.217and acoustic environment on mental health is more important than
0.163, respectively. Middle-aged people's preference for bedissingle sound. In terms of the frequency of Buddhist temple
was correlated with mental health, with a correlation coe cientvisits, the population with two or fewer annual visits to Buddhist
of 0.147. The preferences of respondents aged 45 and oldemples accounted for the highest proportion of respondents,
for the three sounds were not correlated with mental healttand their evaluations of the three acoustic environmental factors
In terms of education level, for the respondents with a collegeere correlated with their mental health. However, there was no
degree, there were correlations between preferences for bells aadelation between sound preferences and mental health among
wind chimes and mental health; the correlation coe cients werg@eople with di erent visit frequencies. Regarding the purpose
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of visiting Buddhist temples, tourists accounted for the highe$telief-related factors a ect the relationship between respondents'
proportion of respondents, and their evaluations of acoustievaluations of the acoustic environment of or sound preferences
environmental factors were correlated with their mental healthn temples and their mental health to varying degrees; therefore,
while there was no correlation between sound preferences awtien designing the sound environment of temples, belief-related
mental health for this group of people. These results indicate thigtctors should be considered. Reasonable zoning should be
the in uence of religious belief-related factors on the correlatiommplemented based on the characteristics of di erent populations
between the evaluations of the overall acoustic environmesb that a suitable acoustic environment or pleasant sounds can be
and mental health is signi cantly stronger than the in uence ofcreated for people with di erent religious characteristics. Even for
religious belief-related factors on the correlation between soumeople who are not sensitive to religious acoustic environments,

preferences and mental health. their mental health can improve by hearing sounds they enjoy. In
) ) ) addition, the results of this research show that the psychological
Comparison With Related Studies feelings and tolerance of the temple soundscape between elderly

Religions in China mainly include Buddhism, Taoism, and Islamndividuals and the young or middle-aged are not the same,
There are few studies on the relationship between the acousticd mental health of elderly individuals is not related to his
environment or soundscape in Chinese religious places aedaluation of the acoustic environment or preference for various
mental health. We compare the results of this research wiounds inthe temples. Therefore, the acoustic environment could
similar studies in other countries on the relationship betweehe designed according to the age characteristics of the visitors
Islamic or Christian soundscapes and mental health. Accordirig the temple; for example, more consideration can be given
to several studies on Islamic religious music, the positive impaict the auditory needs of young or middle-aged people. Third,
of religious music on mental health is undeniable, and in Islamithis study provides some specic measures for the design of
countries, the voice of the holy Quran is used to heal patientse acoustic environment of temples. For example, the results
(Heidari and Shahbazi, 20;1Babaii et al., 20%3afarietal., 2036 show that among temple sounds, bells, and wind chimes are
Compared with the soundscapes or sound environment imost closely related to the mental health of people with various
mosques, the soundscapes in Han Chinese Buddhist templesrdiigious beliefs. Therefore, special attention should be devoted to
not seem to have such a strong impact on human mental healtine distribution of these two sounds in the acoustic environment
which is re ected in the low correlation coe cient. This may alsoof temples. The results of this study also show that harmony, one
be related to the Chinese religious conception of Han Chinesspect of the acoustic environment in temples, has the highest
Buddhism. It is generally believed that most Chinese peopterrelation with the mental health of various groups of people
recognise Buddhist thought, but their beliefs are not very piouand that harmony is correlated with all four mental health factors
Interestingly, the results of this paper are similar to the results ekplored in this study. Therefore, in the design of the acoustic
a study on the relationship between American Christian musienvironment of temples, the most important consideration is
and the mental health of elderly individuals, which showed thathether the sound environment is harmonious with the religious
the correlations between the frequency of listening to religiolgmosphere of the temple. In addition, the results of this study can
music in late life and several di erent aspects of mental healtdiso provide a reference for the acoustic environmental design of
(death anxiety, life satisfaction, self-esteem, and sense of contaiher similar religious sites.
were salutary and statistically signi cant but relatively weak,
and the correlations ranged from 0.076 to 0.171 in magnitud@esearch Limitations

(Bradshaw et al., 2015 The method used in this study was a questionnaire survey.
o Therefore, the results regarding the relationship between mental
Application of the Results health and personal evaluations of soundscapes need to be

The value of this study is mainly re ected in three aspects. Firsteri ed by other methods. The study subjects were tourists
the results of this study show that a good acoustic environmeand believers in Han Chinese Buddhism; Buddhist monks were
and pleasant sounds in temples can regularly and positivelpt included. Therefore, the types of research subjects need
a ect the mental health of people who visit temples, indicatingo be expanded in future studies. This study focused on Han
the important role of the acoustic environment of temples irChinese Buddhism, and no research or comparative analysis was
human mental health. Related studies have also shown tlwainducted for other religions in China (such as Taoism and
good soundscapes could help Chinese people enjoy posithibetan Buddhism). The correlations between mental health and
environmental experiences and relieve stré&ém(ig et al., 2007 soundscapes in other religious places may have similarities to
Therefore, when designing temples, it is necessary to fubiyd di erences from those revealed in this study. Whether these
consider the incorporation of Buddhism-related sounds and theimilarities are related to the national characteristics of Chinese
creation of a religious atmosphere in the acoustic environmerggeople and whether the di erences are related to various religious
Considering all kinds of soundscape evaluation conditions, tteoctrines and rituals require further analysis.

mental health of people who visit Buddhist temples more often In addition, this research did not include the acoustic

is better than that of people who visit the temple less ofteparameters of soundscapes in Buddhist temples. In our previous
Therefore, if we can create a good acoustic environment to attraesearch on soundscapes in Han Chinese Buddhist temples,
people to visit the temple more often, it may achieve the purposee analysed acoustic parameters such as sound pressure level,
of improving people's mental health. Second, various religiolsudness, and sharpness. The results showed that the acoustic
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parameters of soundscapes in Han Chinese Buddhist temples factors on the correlation between evaluations of the
could a ect the feelings of respondentsi{ang et al., 2016, 20).8 acoustic environment of temples and mental health.

In future research, we plan to combine acoustic parameters witl{3) Among the respondents' belief-related factors, attitudes
subjective health evaluations, which are believed to provide better toward Buddhist thought and purpose for temple visitation

guidance for the soundscape design of temples. exerted a signi cant impact on the relationship between

sound preferences and mental health. For people who
partially believe in Buddhist thought, there was a signi cant

CONCLUSION correlation between the preference for chanting and mental

health, and for people who fully believe in Buddhist

As the religion with the highest number of believers inthe world's ~ thought or those who visit temples neither for worship nor
most populous country, Han Chinese Buddhism has played for tourism purposes, there was a signi cant correlation
an important role in the development of Chinese society and ~ between the preferences for bells and wind chimes and
the lives of Chinese people. Soundscapes are important means Mental health, with correlation coe cients ranging from
of creating a religious atmosphere in Han Chinese Buddhist 0.26 to 0.37. Some demographic factors aected the
temples. However, the in uence of soundscapes on Chinese relationship between sound preferences and mental health,
people's mental health has not received due attention from but the demographic actors did not signicantly a ect
scholars. This study used a questionnaire survey to analyse the the moderating e ect of religious belief-related factors
correlation between Chinese people's evaluations of Buddhist ©On the correlation between sound preferences in temples
temple soundscapes (including the overall acoustic environment ~ and mental health.

of the temple and sound preferences) and mental health as well

as the in uence of respondents' religious belief-related factors ATA AVAILABILITY STATEMENT

this correlation. After 499 valid questionnaires were analysed, the

following main conclusions were obtained.

@)

)
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