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ABSTRACT
AUDIO-VISUAL PERCEPTION OF OUTPATIENTS IN AN

ONCOLOGY POLYCLINIC

Ugurlu, M. Zeynep

MFA., Interior Architecture and Environmental Design

Supervisor: Assist. Prof. Dr. Semiha Yilmazer

June 2022

This study aims to analyze the effects of auditory and visual perception in a
hospital environment to provide comfort for the outpatients. The research
focused on the waiting area of an oncology polyclinic. The binaural audio
recordings and 360° photographs were taken from three different locations
(reception area, courtyard area, and corridor) on the site. Audio recordings
were visualized through signal processing, and the photographs were
evaluated through image analysis via MATLAB to show the auditory and
visual differences among the locations. These three locations differed from
each other in their auditory and visual environments. Regarding the hospital
auditory environment, sound sources are human activity-related and
technology-based. The reception area has an indoor opening, the courtyard

area has indoor and outdoor openings, and the corridor area has none.



Voluntary oncology outpatients in three locations in the polyclinic were given
guestionnaires (n=66) and interviewed (n=20). Questionnaires were analyzed
in IBM SPSS Statistics, and interviews were analyzed with the Grounded
Theory method in ATLAS.ti software. Equivalent Continuous A-Weighted
Sound Level (LAeq) measurements were taken within the interview hours
and at one-hour intervals from three locations. The questionnaire revealed
that the courtyard area is calmer and more pleasant than the other areas.
The conceptual framework created with semi-structured interviews showed
how the auditory and visual environments affect the outpatients' perception.
The conceptual framework revealed audio-visual perceptions in the hospital
environment with the existing condition and outpatients' preferences and

proposed suggestions for a hospital environment.

Keywords: Audio-visual Perception, Grounded Theory, Hospital

Environment, Indoor Soundscape, Signal Processing



OZET
ONKOLOJi POLIKLINIGINDE AYAKTA TEDAViI GOREN

HASTALARIN GORSEL-iSITSEL ALGILARI

UQgurlu, M. Zeynep
Ic Mimarlik ve Cevre Tasarimi Yiksek Lisans Programi

Tez Yoneticisi: Dr. Ogr. Uyesi Semiha Yilmazer

Haziran 2022

Bu calisma, hastalarin konforunu saglamak igin hastane ortaminda isitsel ve
gorsel alginin etkilerini analiz etmeyi amacglamaktadir. Arastirmada, bir
onkoloji polikliniginin bekleme alanina odaklaniimigtir. Poliklinikte Gg¢ farkh
konumdan (resepsiyon alani, avlu alani, koridor) binaural ses kayitlari
alinmig ve 360° fotograflar ¢ekilmistir. Secilen g farkli konum arasindaki
isitsel ve gorsel farkhliklari gostermek icin MATLAB programinda ses kayitlari
sinyal isleme ile gorsellestiriimis ve fotograflar gértintl analizi yapilarak
incelenmigtir. Bu ¢ konum, isitsel ve gorsel ortam bakimindan birbirinden
farkhlik gostermektedir. Hastane isitsel ortamiyla ilgili, ses kaynaklari insan
faaliyetleriyle ilgili ve teknoloji tabanlidir. Resepsiyon alani i¢ mekanda
acikliga sahiptir, avlu alani i¢ ve dis mekanlarda agikliklara sahiptir ve koridor
alaninda aciklik yoktur. Poliklinikte U¢ konumda gonulli onkoloji hastalarina

anket (n=66) verildi ve gérismeler (n=20) yapildi. Anketler IBM SPSS

\Y



Statistics programinda, gérismeler ise Grounded Teori yontemiyle ATLAS.ti
yaziliminda analiz edilmigstir. A-Adirhkh Esdegder Ses Duzeyi (LAeq)
Olcimleri, gérisme saatleri icinde ve birer saatlik araliklarla ¢ konumdan
alinmigtir. Anket sonuglari, avlu alaninin diger alanlara gére daha sakin ve
hos oldugunu ortaya koydu. Yari yapilandiriimis roportajlarla olugturulan
kavramsal gergeve, igitsel ve gorsel ortamlarin hastalarin algilarini nasil
etkiledigini gostermigtir. Kavramsal ¢ergeve, hastane ortamindaki gorsel-
isitsel etkilesimlerin mevcut durumunu ve hastalarin tercihlerini ortaya

koymus ve hastane ortami i¢in 6nerilerde bulunmustur.

Anahtar Kelimeler: Gérsel-isitsel Etkilesim, Grounded Teori, Hastane

Ortami, ic Mekan isitsel Peyzaj, Sinyal isleme
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CHAPTER |

INTRODUCTION

Hospitals are significant environments for taking healthcare. As doctors and
nurses work in these environments, patients also spend time in hospitals for
treatment. Thus, acoustic and visual environments could affect the patients'
perception. Some hospital soundscape studies (Bliefnick, Ryherd, & Jackson,
2019; Mahapatra, 2011; Shield, Shiers, & Glanville, 2016) focused mainly on
the acoustical measurements and did not pay much attention to the
perception of patients or hospital staff. However, users' perceptions should
also be considered as they are the occupants of the space, and their
thoughts could give significant inferences for improving the hospital
environment. Thus, some studies focused on the perception of soundscape
(Mackrill, Cain, & Jennings, 2013a; Watts, Khan, & Pheasant, 2016). These
studies presented that for a positively experienced hospital soundscape,

there should be more than just decreasing the sound level. In order to



understand patients' perceptions and preferences about soundscape,
guestionnaires may be given to patients, or they may be interviewed to
express their thoughts freely. In addition, the visual environment could affect
the soundscape perception (Li & Lau, 2020; Liu et al., 2013) as there are
many aspects of the visual environment in terms of form, material, color,
lighting, fixture, and furniture. The audio-visual perception provides an
environment that is perceived more positively (Deng et al., 2020). This
suggests that audio and visual elements should be evaluated together. The
users of the space, in this case patients, could evaluate the audio-visual

environment differently compared to the actual features of the environment.

1.1. Aim and Scope

Hospital environments are crucial for patients' physical and mental health
care as they visit hospitals to get treatment for their illnesses. Therefore,
acoustic and visual parameters of hospital environments should be designed
accordingly. The studies on hospital soundscapes mostly searched the
perception of the sound environment with quantitative methods such as
surveys and the acoustical data such as sound levels (LAeq), reverberation
time, and speech transmission index (STI). However, the hospital
soundscapes should also be searched with qualitative methods as those can
give additional information about the hospital soundscapes. Thus,
guantitative and qualitative methods can be combined to understand the
hospital soundscapes better. Additionally, as the visual environment may
affect the perception, the soundscapes can also be evaluated by considering

visual perception.



There are hospital soundscape studies that are conducted with listening tests
(Dalirnaghadeh & Yilmazer, 2022; Mackrill et al., 2013b, 2014), and there are
studies in which the participant groups were not patients (Dalirnaghadeh &
Yilmazer, 2022; Mackrill et al., 2013b, 2014; Mahapatra, 2011) as the users
of the hospital environments. Therefore, there is a need for qualitative
research that evaluates patients' perception of the audio-visual elements in a
real hospital environment, along with quantitative research. This study aims
to understand the patients' perception of sound and visual environments in a
real hospital environment and investigate the differences between the audio-
visual environment and patients' perception of it. Thus, the research is
conducted in an outpatient oncology polyclinic's waiting areas (reception
area, courtyard area, and corridor). Quantitative and qualitative data were
collected in these areas, and results were compared for further analysis.
Quantitative data were collected as equivalent continuous A-weighted sound
level (LAeq) measurements that were taken in-situ with Bruel & Kjeer 2230
sound level meter. Signal processing and image analysis were made with
MATLAB R2021b, and ISO/TS 12913-2 Method A questionnaire was
analyzed with IBM SPSS Statistics software. Qualitative data were collected
through semi-structured interviews and analyzed with the Grounded Theory

method in ATLAS.ti software.

1.2. Structure of the Thesis

This thesis has six chapters. In the first chapter, "Introduction," basic
information about soundscapes is given, and the importance of this research
is explained. Then, the aim and scope of the research are explained, and the

structure of the thesis is given. In the second chapter, "Literature Review,"
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the soundscape approach, evaluation methods of soundscapes, and
previous studies on indoor soundscapes are explained. Evaluation of
guantitative parameters, which are Equivalent Continuous A-Weighted Sound
Level (LAeq), questionnaire and soundwalk methods as suggested by
ISO/TS 12913-2:2018 data collection and minimum reporting requirements,
and signal processing and image analysis techniques, are given. After,
evaluation of qualitative parameters, which are semi-structured interview
method as suggested by ISO/TS 12913-2:2018 data collection and minimum
reporting requirements, is given, and the Grounded Theory method is
explained. Lastly, hospital environments and hospital soundscapes are
explained with the previous hospital soundscape studies, and the importance

of audio-visual perception is given.

In the third chapter, "Method," the design of the study and research questions
are stated, and the research method is extensively explained. The site of the
study, participant group, and acoustic and visual environments of the site are
presented. After, data collection and analysis are given as the processes of
LAeg measurements, signal processing and image analysis, questionnaire
survey, and Grounded Theory are explained. In the fourth chapter, "Results,"
results of sound level measurements, signal processing and image analysis,
guestionnaire survey, and semi-structured interview are presented. The
questionnaire survey is analyzed with Spearman’s rho correlation test, one-
way ANOVA test, and assessment and appropriateness of surrounding

sound and visual environments.

In the fifth chapter, "Discussion,” the research results are critically analyzed

and compared with the previous indoor soundscape research. The

4



similarities and differences among the three areas in the polyclinic are
discussed. In the sixth chapter, "Conclusion,” this research’s findings are

summarized, suggestions for future work are given, and the thesis ends.



CHAPTER II

LITERATURE REVIEW

This chapter explains the literature on soundscapes. It gives information on
evaluation methods of soundscapes and previous studies on indoor
soundscapes. After, studies on hospital soundscapes and the importance of

audio-visual perception are explained.

2.1. Soundscapes

The soundscape is a term first defined by the composer R. M. Schafer, and
the soundscape research has been increasing ever since. Schafer was
interested in how the acoustic environment is perceived by humans (1977).
He categorized the typology of sound in three parts: keynote sounds, signals,
and soundmarks (Schafer, 1977). Keynote sounds are the background
sounds that people hear without noticing. They are shaped by the

environment people are living in. Signals are the foreground sounds that



people listen to, knowing that there is a particular sound. Soundmarks are the
unique sounds that describe belonging to a particular environment. In 1969,
Schafer started the World Soundscape Project (WSP), which deals with
many aspects of acoustic design. The research consisted of topics on
different areas of acoustics such as "aural perception, sound symbolism,
noise pollution” (Schafer, 1977, Glossary of Soundscape Terms). This project
was accepted as a fundamental for the soundscape research, as it provided
the first glance into the soundscapes (Truax et al., 2014).

Until 2011, the soundscape term had no specific definition, and studies were
not following any standard method accepted by the authorities (Brown et al.,
2011). Thus, Brown et al. (2011) defined the soundscape as it "exists through
human perception of the acoustic environment of a place" (p. 388) and
proposed a classification for the acoustical environment in a taxonomy
(Figurel). The taxonomy divides the acoustic environment into two main
categories: indoor acoustic environment and outdoor acoustic environment.
The outdoor acoustic environment has four parts: urban, rural, wilderness,
and underwater. The indoor acoustic environment is shown as having the

same classification as the outdoor acoustic environment.
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Figure 1. Taxonomy of the acoustic environment for soundscape research,
by Brown et al. (2011, p. 390)

In 2014, International Organization for Standardization (ISO) defined the
soundscape as an "acoustic environment as perceived or experienced and/or
understood by a person or people, in context” (p. 1). Thus, the soundscape is
a subjective term that presents the relationship between the acoustical
environment and people (Aburawis & Dokmeci Yorukoglu, 2018; Brooks et
al., 2014; Kang et al., 2017; Yang & Kang, 2013). This relationship is

explained by 1ISO 12913-1 (2014) within a soundscape framework (Figure 2).
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The framework consists of seven elements: namely as, context, sound
sources, acoustic environment, auditory sensation, interpretation of auditory
sensation, responses, and outcomes (ISO/TS 12913-1, 2014). The context is
the core category, meaning that the other elements are shaped around
context. According to the context, sound sources emerge. Sound sources
create the acoustic environment in a specific context. The human ear
perceives the acoustic environment within the context through auditory
sensation and interprets it to understand it. As a result of this interpretation,
humans give responses to the acoustic environment in context. These
responses could change the context. The responses cause outcomes that

have a long-term effect on humans (ISO/TS 12913-1, 2014).

Sources

5 N

N

|

. ‘& N\
A : Audi Interpretation of
Foustlc u |t<?ry auditory Responses ||
environment sensation &
sensation
. i
v
% 3
Outcomes
. J

Figure 2. Soundscapes Framework created by ISO/TS 12913-1 (2014, p. 2)

2.1.1. Evaluation of Quantitative Parameters

In 2014, International Organization for Standards (ISO) explained the

definition and conceptual framework of the soundscapes in ISO/TS 12913-1.



However, there was still no standard for the soundscape studies on collecting
data and evaluating it. Thus, in 2018, ISO/TS 12913-2 defined standards for
soundscape research data collection and reporting requirements. ISO/TS
12913-2 suggested how to evaluate humans, acoustic environment and
context, and explained how to report participants and acoustic environment
of the study. Thus, the standards on ISO/TS 12913-2 explained the minimum
reporting requirements on participants and the acoustic environment,
binaural measurement methods and suggested three methods for data
collection: questionnaire as Method A, soundwalk as Method B, and guided
interview as Method C. Acoustic environment should be reported with giving
the sound sources, weather and wind conditions, time of the year and day,
measurement points, and what measurements were taken (such as LAeq,
LCeq). It was suggested to use several methods together for triangulation of
the study (ISO/TS 12913-3, 2019). Further, ISO/TS 12913-3 (2019) defined
guidelines for analyzing the data gathered from Method A, Method B, and
Method C. Additionally, the acoustic and visual environments can be

analyzed through signal processing and image analysis to visualize the data.

2.1.1.1. Equivalent Continuous A-Weighted Sound Level (LAeq)

The equivalent Continuous A-Weighted Sound Level (LAeq) is the sound
pressure level with an A-weighting filter in a specific period of time (Bruel &
Kjeer, n.d.). It can be measured with a sound level meter, and the unit is the
decibel (dB). Soundscape studies use LAeq measurements widely because it
disregards low-frequency sounds like the human ear (Egan, 1988; Orhan,
2019). Thus, human perception can be compared with LAeq measurement

better than sound pressure levels with other weightings.

10



2.1.1.2. ISO/TS 12913-2:2018 Method A Questionnaire Survey and

Method B Soundwalk

ISO 12913-2 proposed three methods for the data collection on human
perception: Method A is the questionnaire, Method B is soundwalk, and
Method C is the semi-structured interview. Method A questionnaire is used in
some soundscape studies (Erdodu & Yilmazer, 2021; $Sahin, 2020). The
guestionnaire has four parts aiming to evaluate the acoustic perception of
people in a context. These parts are sound source identification, perceived
affective quality, assessment of the surrounding sound environment, and
appropriateness of the surrounding sound environment. However, ISO/TS
(2018) claims that other questions related to the context of the study can be
added to the questionnaire. At the beginning of the questionnaire,
participants should be acknowledged about the aim of the research, their
participation is entirely on voluntary basis, and they have the right to choose

not to answer some questions, if they feel uncomfortable (ISO/TS, 2018).

The first part of the questionnaire is about defining the types of sound in the
context of the study. ISO/TS (2018) categorizes the types of sound as

"sounds of technology," "sounds of nature," and "sounds of human beings"
(p. 14). Participants are expected to define the dominancy of these sounds.
The second part of the questionnaire has eight adjectives, and participants
are expected to choose how much they agree with these adjectives. The third
and fourth parts of the questionnaire are about assessment and

appropriateness of the sound environment. Each part has options with a five-

point Likert scale. ISO/TS 12913-3 (2019) suggested statistically analyzing
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the questionnaire with correlation analysis, linear regression, or ANOVA.
Also, the results of the perceived affective quality part with eight adjectives
can be presented in a two-dimensional model, as these adjectives

correspond to each other (ISO/TS 12913-3, 2019).

Method B soundwalk requires the researcher's utmost attention as the
procedure that should be followed is strict. There are instructions for each
role in the soundwalk method, such as for the person leading the soundwalk,
the person performing the binaural measurements, and the participants
(ISO/TS, 2018). Soundwalk data collection has three parts: assessment of
the sound environment, sound source recognition and ranking, and
subsequent comments. The first part asks about participants' perception of
loudness, unpleasantness, appropriateness of sound, and their want to revisit
the place. The second part expects the participants to note the sound
sources according to their dominance in the space. The third part requires
participants' thoughts and feelings about the soundscape in that specific

location.

2.1.1.3. Signal Processing and Image Analysis

A signal is a physical parameter that may be an audio, image, video, speech,
or sensor (Moura, 2009). The audio is a signal with features such as
frequency and amplitude, which can be presented in different domains such
as time and frequency. Signal processing analyzes a signal to explain it in a
different format. Signal processing provides information on a signal by
applying different techniques (Abraham, 2017; MATLAB, n.d.). These

techniques, such as coding, filtering, transforming and reproducing, represent
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the signal in the desired format (MATLAB, n.d.; Moura, 2009). It can be
analyzed digitally with software such as MATLAB, Python, and GNU Octave
to analyze various operations (Smith, 2022). Audio signal processing mainly
analyzes the filtering of the signal. MATLAB is a digital tool that can process
the audio signal and provide visualization of the output (MATLAB, n.d.). The
interpretation of the processed signal would be easier as it focuses on the
data that wanted to be displayed. In order to reach the visualization of a
signal in MATLAB, either self-written codes with the help of Mathworks
(Mathworks, n.d.-b) or the Signal Analyzer app in MATLAB can be used. This
thesis uses self-written codes (Appendix Al and A2) as they provide the

information that needed to be delivered better.

An audio file can be best explained visually by showing the signal in the time
domain because humans perceive the sound in a specific time period. The
signal in the time domain can be presented to show the signal's
amplitude/intensity (dB), or frequency and amplitude. Short-time Fourier
transform provides information in the time-frequency domain (Smith,

2011). Short-time Fourier transform (STFT) provides a spectrogram, a visual
representation of the signal in the time-frequency domain (Acun, 2021,

Smith, 2011).

Like audio signal processing, images can be processed, and information can
be extracted from them through image analysis via MATLAB coding.
Particular areas of an image can be separated into components. This can be
achieved by Image Segmenter and Color Thresholder apps in MATLAB.
Image Segmenter app creates automatic segmentation of a grayscale image,

which the segmentation can also be adjusted manually (Mathworks, n.d.-c).
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Color Thresholder app creates automatic segmentation of a colored image,
and similar to the Image Segmenter app, the segmentation can also be
adjusted manually (Mathworks, n.d.-a). With these segmented images,
percentages of white or black areas can be obtained with self-written codes

with the help of Mathworks (Mathworks, n.d.-b).

2.1.2. Evaluation of Qualitative Parameters

ISO/TS 12913-2 (2018) explained semi-structured interviews in Method C. It
is a qualitative data collection method. The interviews can be analyzed with
the Grounded Theory method, which is also suggested by ISO/TS 12913-3

(2019).

2.1.2.1. ISO/TS 12913-2:2018 Method C Semi-structured Interview

Method C semi-structured interview is a more tolerant method than the other
two, as there are no strict rules of this method. The researchers would
prepare questions about the acoustic environment in a specific context
before the interviews; however, there may be other questions during the
interviews. ISO/TS 12913-2 gave examples of interview questions about a
residential soundscape study. These questions were suggested to be
adapted to a study by considering the context. However, ISO/TS (2018) also
stated that not all the questions might be adaptable to some contexts, and
new questions may arise according to the course of the conversation. The
interview data can be analyzed with Grounded Theory, a qualitative analysis
method (ISO/TS 12913-3, 2019; Strauss, 2010). Grounded Theory provides
information from the users without confronting them with any bias

(Bhattacherjee, 2012).
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2.1.2.2. Grounded Theory

Grounded Theory arose in 1967 due to a sociological research program by
Glaser and Strauss (Charmaz, 2014; Glaser & Strauss, 1967; Walker &
Myrick, 2006). Grounded Theory is the primary method used among the
qualitative analysis methods, as the researcher presents a theory after data
collection (Dey, 1999; Walker & Myrick, 2006). This provides flexibility to the
researcher and makes it easier to reach out information that is unconsidered
before the data collection. Corbin and Strauss (1990) claimed that interviews
could be systematically analyzed with the Grounded Theory method by
following its procedures. The procedure states that the data collection and
analysis should be done simultaneously. As the first interview answers are
collected, data analysis can be started. The answers would be analyzed
through a coding process with three stages: open coding, axial coding, and
selective coding. At the beginning of this process, key ideas would be
extracted as concepts. These concepts are derived from the raw interview
data, and the analysis is made with constant comparison to form categories
(Corbin & Strauss, 1990). Categories would be created with some of the
concepts uniting together. Then, the relationship between the categories is

defined, and a theory would be formed.

2.1.3. Previous Studies on Indoor Soundscapes

In the beginning, soundscape research was focused on urban environments
(Hong & Jeon, 2013; Jennings & Cain, 2013; Raimbault & Dubois, 2005;
Yong Jeon et al., 2013). However, there is also a growing research area on

indoor soundscapes (Torresin et al., 2020). Indoor spaces are different from
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outdoor spaces because there are surfaces in indoors which may be in
different shapes and materials, and their function may differ. Thus, the indoor
soundscape should be evaluated in its context. Context can be a space or a
function of a space. Some of the indoor soundscape research have already
studied in different contexts such as school environments (Acun & Yilmazer,
2018a; Cankaya & Yilmazer, 2022), offices (Acun & Yilmazer, 2018b; Jo &
Jeon, 2022), museums (Acun & Yilmazer, 2019; Orhan & Yilmazer, 2021),
mosques (Yilmazer & Acun, 2018), libraries (Dokmeci Yorukoglu & Kang,
2017; Xiao & Aletta, 2016), metro station (Yilmazer & Bora, 2017), dental
clinic (Ugurlu & Yilmazer, 2021), and concert halls (Erdogu & Yilmazer,

2021).

Acun and Yilmazer (2018a) explored the soundscape of four open study
areas at Bilkent University. Study areas consisting of the dormitories, Fine
Arts building, library, and the Faculty of Science building were compared in
terms of users' satisfaction, coping methods, and perceptual dimensions.
LAeg measurements were taken, and a questionnaire was given to 120
students studying in the selected areas. Results showed that different sound
levels in the four areas did not affect the students' soundscape satisfaction.
Speech, laughing, and walking were the dominant sounds in all four areas,
and it was perceived as the most disturbing sound by the students. Students
also stated that these sounds have a reasonable effect on their
concentration. They developed coping methods such as leaving the study
area, moving to a quieter place or putting on earphones to keep their

concentration.
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Cankaya and Yilmazer (2022) conducted a study in ihsan Dogramaci
Foundation Bilkent High School. A classroom and a computer laboratory
were compared to identify the variations in students' auditory perception.
Equivalent Continuous A-Weighted Sound Level (LAeq), Reverberation Time
(T30), and Speech Transmission Index (STI) were measured. The study
used a mixed-method: questionnaire survey as quantitative method and
semi-structured interviews as qualitative method. A total of 117 students filled
out the questionnaire, and 50 of them were interviewed. Questionnaire
results were analyzed with SPSS v.20, and interview results were analyzed
with the Grounded Theory method. Results showed that sound levels are not
the only parameter affecting the perception because responses to the space
changed according to the context of the sound source. The context is formed
by the activity type and the content of the lecture. The findings were
presented in a conceptual framework, which showed the relationship
between the built environment, acoustic environment, and students'

perception.

Acun and Yilmazer (2018b) investigated two open offices to interview the
employees for their responses related to the soundscape. One of the offices
was an engineering office, and the other was an architectural office. Sound
sources in the offices were identified, LAeq measurements were taken, and
acoustic simulations were made with Odeon Room Acoustics Software for
STl values. A total of 49 employees were interviewed with the Grounded
Theory approach, and a conceptual framework was created. Results showed
that perception is affected by context, which is formed by environmental

factors, activity, and task type. Context affected the sound preference, along
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with the employee characteristics. Employees have responded to the
soundscape negatively, if they lost concentration. In order to focus, they
found coping methods such as intervening to the sound source, accepting
and habituating, or putting on headphones. Employees also stated that they
prefer neither silence nor noise. The keyboard and mouse sounds were

encouraging the employees to work.

Jo and Jeon (2022) studied soundscape perception in open-plan office
environments. Two experiments were conducted in four virtual open offices
with different audio-visual characteristics to evaluate preference of
employees and their perceived productivity. The first experiment searched
the relationship between satisfaction and work performance with visual
complexity and acoustical variability. A total of 34 participants experienced 24
audio-visual stimuli and filled out a questionnaire on audio-visual content and
overall satisfaction with the office. The second experiment searched the
effects of sound sources on perceived affective quality and work-related
quality of employees. A total of 41 participants experienced 36 audio-visual
stimuli and filled out a questionnaire. Results showed that a small amount of
acoustic and visual elements should provide satisfaction and work
performance. Also, comfort and content are found to have an increase in the

satisfaction and productivity of the workers.

Acun and Yilmazer (2019) conducted a study at Rahmi Ko¢g Museum to
explore the visitors' responses to the sound environment. LAeq
measurements were taken, 15 visitors were interviewed, and 113 visitors
filled out a questionnaire. Interviews were held with the Grounded Theory

method, and a conceptual framework was formed. The framework categories
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were controlled with Structural Equation Modelling (SEM) to analyze the
correlations between the categories. SEM analysis was made to understand
the degree of relationships between the categories. Results showed that the
categories that were expected to have relationships actually do not have any
relationships, despite being predicted to be related during the interviews. It
has been found that designed sound environments can be beneficial for

improving the museum experience for visitors.

Orhan and Yilmazer (2021) explored museums regarding visitors' perception
of auditory and built environments. They compared Rahmi M. Ko¢ Museum
with a historic built environment and Erimtan Archaeology and Arts Museum
with a contemporary built environment. LAeq measurements were taken, and
60 visitors filled out a questionnaire survey. Also, 13 visitors were interviewed
with the Grounded Theory method to learn what they expect and perceive
from the museum environment they are experiencing. A conceptual
framework was formed as a result of the interviews. Results showed that
visitors prefer historical exhibitions in historic built environments. They
wanted a soundscape in accordance with its context. The sounds as the
exhibition elements were perceived positively as they contributed to the

auditory environment in context.

Yilmazer and Acun (2018) investigated Haci Bayram Mosque to determine
the users' expectations and interpretations of soundscape in a religious
space. LAeq measurements were taken, T30 and STI values were obtained
with Odeon Room Acoustics Software. There were 15 users that participated
in a semi-structured interview with the Grounded Theory approach, and a

conceptual framework was created with the participants' answers. Results
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showed that as the function of the building is religious, the participant group
ignored the auditory environment and did not pay attention to what they
expected from a religious space's soundscape. However, participants defined
the place identity by considering the sound elements of the mosque, but they
did not realize these elements helped them in describing the place identity.
Thus, the context had a significant role in the participants' expectations and
preferences of soundscape, and these two provided participants'

interpretations of the soundscape.

Dokmeci Yorukoglu and Kang (2017) studied developing a soundscape
guestionnaire for public indoor environments and tested it in three libraries. In
the questionnaire design, there were three factors considered: demographic
factors, space usage factors, and psychological factors. Psychological factors
consisted of perception, expectation, and reaction. A total of 270 participants
in Sheffield's three main university library foyer areas completed the
developed questionnaire. The dominant sound was the whispering sound.
Results showed that psychological factors are affected by demographic and
space usage factors. Gender and education level affected the perception and
expectation of soundscape. The expectation was found to be affected by

preference.

Xiao and Aletta (2016) conducted a study on a modern public library to
explore acoustic comfort. Perceived sound environment quality and
appropriateness of the spatial organization for conducting reading and writing
activities were measured in the Library of Birmingham. The library was
modern in terms of its architectural form as it was an open-plan library. There

were 12 participants that were divided into four groups, and each group took
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a soundwalk on one of the four main floors of the library. Each group’s LAeq
levels were measured. Also, they defined the sound sources, and evaluated
the perceived sound environment's overall soundscape quality and
appropriateness. Results showed that human sound was the primary sound
source in the library. The overall soundscape quality has been changed
according to the different floors and different functions. However, it was
independent of the LAeq levels and appropriateness of the perceived sound
environment. Participants' perception was affected by both the visual and
acoustical properties of the library. Thus, different plan layouts were found to

have an effect on acoustic comfort.

Yilmazer and Bora (2017) studied the Akkopri metro station and its
surroundings to explore its soundmarks. LAeq measurements were taken at
eight different points. Audio recordings were also taken at these points, and a
listening test was conducted to understand if the soundmarks help to
differentiate the defined spaces. A total of 60 participants evaluated the eight
sound clips and filled out a questionnaire. Results showed that half of the
participants could define the space functions of the sound clips that they
have listened to. Natural soundmarks, soundmarks of the entrance of the
metro station, and soundmarks of the metro helped the participants to match
the sounds with its space. Participants chose to define the outdoor sounds
more positively than the indoor sounds. Females and younger participants

were better than males and older participants in defining the sound sources.

Ugurlu and Yilmazer (2021) studied audio-visual perception of a dental clinic
users. Audio-video recordings of the clinic were made, and an online listening

test was given to 33 participants. Participants were divided into three groups
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according to the auditory and visual aspects of the recordings. One of the
recordings had an additional nature sound, one of them had both additional
nature sound and nature visual, and one had no additional audio-visual
element. After watching the recordings, participants filled out a questionnaire
about their emotional state. Results showed that participants who watched
the nature sound recording perceived the soundscape more positively than
those who watched the nature sound and visual recording. For future
research, the study suggested using the nature visual in a different proportion

and conducting the study in a dental clinic with a different visual design.

Erdogu and Yilmazer (2021) explored the soundscape perception of
audience in concert halls. Presidential Symphony Orchestra Concert Hall and
CSO Grand Hall in Ankara were compared as their geometric layouts were
different. Presidential Symphony Orchestra Concert Hall was in shoebox
form, and CSO Grand Hall was in vineyard form. Pre-recorded songs from
these two concert halls were given to the participants as an online listening
test. A total of 40 participants were divided into two groups and filled out a
guestionnaire about soundscape perception. Results showed that CSO
Grand Hall was perceived more positively than Presidential Symphony
Orchestra Concert Hall. Participants found CSO Grand Hall more pleasant

and eventful than the other.

2.2. Hospital Environments and Hospital Soundscapes

Hospital environments are crucial for providing physical and mental care to
patients. Many patients come to hospitals to be examined by a doctor or

nurse for routine check-ups of their illness and to receive small-scale medical
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interventions or large-scale medical operations such as surgery. Depending
on the type and severity of the disease, the time spent by the patients in the
hospital environment may also vary. Therefore, healthy hospital
environments should be appropriately designed to enhance relaxation
(Mackrill et al., 2014), perceived tranquility (Watts et al., 2016), and wellbeing
(Apps & Sunderland, 2021) of the patients. The research on hospital
environments was conducted in patient rooms or wards (Bliefnick, Ryherd, &
Jackson, 2019; Mackrill et al., 2013a, 2016; Shield, Shiers, & Glanville, 2016;
Talebzadeh et al., 2020), polyclinic waiting areas (Dalirnaghadeh & Yilmazer,
2022; Watts et al., 2016), ward corridors (Mackrill et al., 2013b), and
emergency department (Mahapatra, 2011). These studies mainly focused on
noise (Bliefnick et al., 2019; Mahapatra, 2011; Shield et al., 2016), perception
of soundscape (Mackrill et al., 2013a, 2013b, 2016), and positive

soundscape interventions (Mackrill et al., 2014; Watts et al., 2016).

Bliefnick et al. (2019) studied the perception of soundscapes in five hospital
units. The patients filled out a questionnaire about the quietness. LAeq,
LAmin, LAmax, LCpeak, and LA90 measurements were taken in 15 patient
rooms and five nursing stations. Questionnaire results were correlated with
the acoustical data. Average LAeq values in five units were between 52 dBA
and 61 dBA. All five units received poor ratings on the Speech intelligibility
index (SllI). Occupied noise formed by speech had created a wide frequency
range between 250 Hz and 4000 Hz. Correlation results between the
guestionnaire items and measurements of acoustical data showed
relationships between minimum sound levels, sounds in low frequencies, and

patients' perceptions of these parameters. LAeq results were compatible with
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guestionnaire results, such as loud units were perceived to be negative. For
future studies, it was suggested to consider other design features, such as
materials and layout of the space, as they may affect the perception of

patients.

Mahapatra (2011) conducted a study on the emergency departments of six
hospitals. LAeq, LAmin, and LAmax measurements were taken in many
locations of each hospital. Also, speech intelligibility ratings and sound level
distributions were analyzed. Hospital staff filled out a questionnaire about
their perception of the sound environment in the emergency department.
Results showed that work areas and patients' rooms had exceedingly high
sound levels. Speech intelligibility ratings were poor. Staff members
explained that they were struggling to keep their concentration on the noise.
Background noise was found to be a distracting element when staff is talking

with the patients or other staff.

Shield et al. (2016) investigated noise in five inpatient hospital wards in the
UK. LAeq, LAmax, and reverberation time (RT) measurements were taken at
single-bed rooms, multi-bed rooms, and nursing stations. Patients were given
a gquestionnaire for a couple of days to evaluate noise and define sound
sources. Results showed that sound levels were high because of the
reverberation times and activities with high sound levels. It was realized that
the sound sources could be controlled by changing the equipment and layout

of the rooms.

Mackrill et al. (2013a) explored soundscape perception in a cardiothoracic

ward in a hospital in the UK. They claimed that sound level is just one
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parameter defining the soundscape, and there should be other elements.
Therefore, semi-structured interviews were conducted with 27 patients and
nurses. Interviews were analyzed with thematic coding, and a conceptual
model of perception was developed. Results showed that soundscape is
formed by many elements such as sound sources and perception in a
context where the sounds are heard. The soundscape contains positive and
negative elements together, and people have coping methods to deal with
the soundscape elements that they find to be negative. For future studies, it
was suggested to make interventions to the hospital soundscape to provide a
positively perceived sound environment. Additionally, information about the
sound sources in the context can be given, as people perceive the sounds
more positively if they understand what they are. Also, the gender and age of
the participant group should be considered in order to cover a large group of

people.

Mackrill et al. (2013b) claimed to propose a perceptual model for the hospital
soundscapes. A semantic scale was formed by listening to the sound
environment of cardiothoracic hospital wards and ward corridors. A total of 18
participants were given a listening task with 19 sound clips from the ward
soundscape, and they were expected to express their feelings on each clip.
The 15 bipolar adjective pairs with a 7-point Likert scale were presented.
After, other 30 participants were expected to evaluate these clips with the
prepared semantic scale. Principal Component Analysis (PCA) was made to
understand which semantics were useful for the scale. Then, a two-

dimensional model consisting of emotion and cognition parameters was
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presented. The presented model provided testing soundscape interventions

in hospital environments in order to reach positive perception.

Mackrill et al. (2014) explored the effects of positive soundscape
interventions on the perception of the soundscape. A total of 24 participants
evaluated 48 sound clips, each one 20 seconds. There were 12 clips;
however, natural sound, steady-state sound, and written sound source
intervention were applied to these clips as the positive interventions.
Participants were given a questionnaire for each clip asking about their
relaxation, interest, and understanding. Results showed that natural sound
intervention was perceived as more relaxing than the others. Also, written
sound source information was perceived as relaxing, which means that when
participants understand the sound source, they perceive it more positively.
For future studies, it was suggested to conduct the study in real hospital
environments and with other patient groups as the interventions could affect

them differently.

Watts et al. (2016) studied the effects of sound and visual environment on
patients' anxiety and perceived tranquillity in a student health center waiting
area. Sounds and images of nature, as sound and visual stimuli, were
implemented in the waiting area to compare the effects of nature elements
with the no stimuli condition. There were 14 people that were given 12
recordings of seascapes, and they evaluated each one from 0 to 10
according to the perceived tranquillity. The highest scored recording was
chosen as the sound stimuli. Similarly, 20 images of seascapes and
landscapes were given to 46 people, and the highest tranquillity scored

image was chosen as the visual stimuli. There were 81 participants that
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experienced no stimuli condition, nature sound and visual stimuli condition,
and again no stimuli condition. Participants filled out a questionnaire on
anxiety levels and perceived tranquillity in each condition. Results showed
that nature elements help patients increase perceived tranquillity; however,
they do not significantly change anxiety levels. There is no variation among

the three conditions in terms of anxiety levels.

Dalirnaghadeh and Yilmazer (2022) explored how sound affects getting
information about a space. A video recording was made in the real polyclinic
environment, and a virtual outpatient polyclinic environment was prepared.
Different audio and visual elements were implemented on this simulated
polyclinic. There were four groups: only visual, only audio, no audio nor
visual, and audio-visual group. Visual signages and landmarks were put, and
audio was added to the related groups. A total of 80 participants watched the
video of the assigned virtual environment and evaluated it with a series of
tasks. These tasks were landmark placement on a sketch, direction choosing
at decision points, sketch mapping, and pointing tasks (Dalirnaghadeh &
Yilmazer, 2022). The audio group and audio-visual group were also given
ISO/TS 12913 Method A questionnaire. Results showed that only visual
signages and landmarks do not improve spatial knowledge, but the audio
should also be added to the environment for better performance.
Dalirnaghadeh and Yilmazer (2022) explained that the audio-visual group

was better than the other three groups in spatial knowledge acquisition.

The outcome of these studies showed that patients and staff in the hospital
generally complain about the sound environment as there are many sounds

derived from mechanical equipment, a wide range of services, and functional
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units in the hospital (Ryherd et al., 2011). Further, sounds derived from
human activities have a significant contribution to the hospital soundscape
(Mackrill et al., 2013a). However, decreasing the sound level was not enough
for a positively experienced hospital soundscape (Mackrill et al., 2014).
These studies on hospital soundscapes mainly used quantitative methods
such as surveys and acoustic measurements to evaluate the hospital
environment. However, a limited number of studies analyzed the sounds of a
hospital environment with a qualitative method such as interviews (Mackrill et
al., 2013a) and signal analysis with a spectrogram for the visualization of the
sound environment (Aletta et al., 2017; Dalirnaghadeh & Yilmazer, 2022;
Watts et al., 2016; Yilmazer & Ugurlu, 2022). Therefore, there is a need to
gather qualitative data on hospital soundscapes in order to have a different

perspective of the perception in hospital environments.

2.3. Audio-visual Perception

Similar to the acoustic environment, the visual environment is also one of the
elements that help to evaluate a space. For a positively perceived acoustic
and visual environment, the relationships between these environments
should be considered. For example, the sense of sight or visual environment
affects soundscape perception (Li & Lau, 2020; Liu, Kang, Luo, & Behm,
2013). Therefore, the sound and visual environments should be evaluated
together because audio-visual components can improve the soundscape
(Hong & Jeon, 2013). The space should be evaluated with audio and visual
elements as they act together in people's perceptions. The research on
audio-visual perception was generally held in urban environments (Liu et al.,

2013; Zhao, Xu, & Ye, 2018; Annerstedt et al., 2013) and with listening tasks,
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photographs, pre-recorded videos, and virtual reality (VR) tools (Zhao et al.,
2018; Annerstedt et al., 2013; Echevarria et al., 2017; Pheasant et al., 2015).

The studies conducted in a real environment are limited.

This chapter examined the evaluation methods of soundscapes and the
previous studies on soundscapes in the literature. This chapter also
examined hospital soundscapes and audio-visual perception. The next

chapter will explain the method of this research.
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CHAPTER IlI

METHOD

This chapter examines the method of this research. It gives information on
the design of the study and research questions and explains the site,
participants, and acoustic and visual environments. This chapter also
explains the data collection and analysis of quantitative and qualitative

parameters of this research.

3.1. Design of the Study

This study analyzes the patients' perception of the audio-visual environment
in an outpatient oncology polyclinic. The oncology polyclinic of Ankara City
Hospital was chosen as it represents a sample plan type of a polyclinic
environment of this hospital. Three areas from the polyclinic were compared,
as these areas have some different auditory and visual characteristics.

Quantitative and qualitative methods were used together to approach the
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audio-visual polyclinic environment comprehensively. Quantitative and
qualitative methods supported each other to fully understand the relationship
between the audio-visual environment and patients' perception of it.
Qualitative research proceeded as oncology patients in the waiting areas
such as the reception area, courtyard area, and corridor were interviewed. A
conceptual framework for an outpatient polyclinic environment was formed
via the Grounded Theory (GT) method. The quantitative research proceeded
in parallel as patients were given a questionnaire, Equivalent Continuous A-
weighted Sound Level (LAeq) measurements, and signal analyses (time
histories and spectrograms of the sound environment were taken, and image

analysis of the visual environment were made.

3.1.1. Research Questions

This study aims to answer the following questions:

1. How does the acoustic environment affect the patients’ perception in the

outpatient oncology polyclinic?

2. How does the visual environment affect the patients’ perception in the

outpatient oncology polyclinic?

3. What are the differences between the audio-visual environment and

patients’ perception of the audio-visual environment?
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3.2. Method

3.2.1. Site

The study is conducted in the oncology polyclinic of Ankara City Hospital.
The hospital is located in Bilkent neighborhood, a district known for the
Bilkent University. The hospital started to provide service in 2019. It consists
of 8 building masses, each representing a different hospital unit: namely as,
Cardiology, Pediatrics, General Hospital, Obstetrics and Gynecology,
Neurology, Oncology, Main Building, and Physical Therapy and
Rehabilitation (Figure 3 and Figure 4). The study is conducted in the
oncology polyclinic because every polyclinic is located in a similar manner in
the hospital, and oncology patients are one of the most sensitive patient
groups in terms of physical and mental health. The wall material is white wall
paint on concrete, the ceiling material is aluminum metal ceiling tiles, and the
floor material is vinyl sheets. In this polyclinic, there is no medical equipment
that produces alarm sounds. This equipment is located in a different area in

the Oncology Hospital, and this selected area is only for waiting purposes.
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Figure 4. Outside view of Ankara City Hospital by CCN Group (2020)
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The polyclinic is on the second underground floor of the Oncology building.
There are 10 medical oncology examination rooms, three algology
examination rooms, and three geriatrics examination rooms in the polyclinic
(Figure 5). In the areas shown as A, B, and C, oncology patients were the
majority. A is the reception area, B is the courtyard area, and C is the
corridor. The reception area and the courtyard area are 92 m? separately,
and the corridor is 52 m2. Although these three areas are in the same space,
some aspects make these areas differ from each other in terms of their

auditory and visual content.
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Figure 5. Ankara City Hospital Outpatient Oncology Polyclinic plan
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3.2.2. Participants

The participants were selected by convenience sampling. A total of 66
voluntary oncology polyclinic outpatients waiting in the polyclinic area
participated in the study. Among the participants, 31 male and 35 female,
age distribution has a range from 25 to 80 (p age = 54.86; SD age = 11.88
years), filled out the questionnaire. Among 66 outpatients, 21 patients were
waiting in the reception area (11 male, 10 female), 24 patients were in the
courtyard area (11 male, 13 female), and 21 patients were in the corridor (9

male, 12 female) (Table 1).

Table 1. Gender distribution of the participants in the reception area,
courtyard area, and corridor

Male Female Total

Reception Area 11 10 21
Courtyard Area 11 13 24
Corridor 9 12 21
Total 31 35 66

The 20 of the 66 outpatients also participated in the semi-structured
interview. There were 10 male and 10 female, age distribution ranging from
25to 79 (u age = 53.20; SD age = 13.45 years), answered the interview
guestions. The 7 of these patients were waiting in the reception area, 8 of

them were in the courtyard area, and 5 of them were in the corridor.

These patients' time of diagnosis varied from no diagnosis had been made

yet to 15 years ago. Patients' frequency of visits changed from once in six
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months to three times a week. Patients' familiarity with this oncology
polyclinic changed from the ones who are coming for the first time to the
polyclinic to the ones coming from the beginning of the hospital opening,

which was three years.

3.2.3. Acoustic Environment

Unlike other polyclinic environments, there is no medical equipment in this
polyclinic. Thus, there are not many alarm sounds and device sounds
produced by the mechanical equipment. The overall polyclinic was expected
to be quiet as the oncology patients are tired because of the chemotherapy
treatment. However, it was noisy and the sound levels were high. The
primary sound sources in the three areas were coming from human-based
activities, such as speech, coughing, footsteps, and rattling. All the sound
sources included heating-ventilating-air-conditioning (HVAC) sound, beeping
(coming from printers, computers, device for taking a turn in the queue),
telephone ringing, unintelligible and intelligible speech of both male and
female, coughing, footsteps, door closing, knocking, squeaking, rustling,

rattling, clunking.

Additionally, the sound of a cleaning machine was heard occasionally. The
speech and footsteps of other units' patients, doctors, and nurses passing by
the oncology polyclinic were added to the sound environment. The corridor
was expected to be quieter than the reception area and courtyard area as
there is less floor area for the patients in the corridor. Additionally, ISO/TS
12913-2 categorizes the sound sources as "sounds of technology,” "sounds

of nature,"” and "sounds of human beings" (2018, p. 14). Therefore, all the
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sound sources in these three areas are listed according to this categorization

in Table 2.

Table 2. Sound sources in the three areas of the oncology polyclinic

Sound sources

Reception area

Courtyard area Corridor

Sounds of HVAC, beeping HVAC, beeping HVAC,
technology (printers, (printers, telephone
computers, computers), ringing
device for taking telephone
a turn in the ringing
queue),
telephone
ringing
Sounds of nature - - -
Sounds of human  Unintelligible Unintelligible Unintelligible
beings speech (F/M), speech (F/M), speech (F/M),
intelligible intelligible intelligible
speech (F/M), speech (F/M), speech (F/M),
coughing, coughing, coughing,

footsteps, door
closing,
knocking,
squeaking,

rustling

footsteps, door
closing, rattling,

clunking

footsteps, door

closing, rattling

3.2.4. Visual Environment

The oncology polyclinic has three adjacent spaces that have different visual

characteristics. The reception area has an indoor opening as the area for

receptionists and has sitting units for patients waiting (Figure 6). There are
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paintings hanging on the walls made by the patients taking chemotherapy,
and technological devices such as computers, printers, screens and device
for taking a turn in the queue. The courtyard area has both an indoor opening
as the area for the secretary and an outdoor opening as the courtyard that
has a garden and has sitting units for patients waiting (Figure 7). Similar to
the reception area, there are paintings hanging on the walls, and
technological devices such as computers, printers, and screens. Corridor has
no opening but only has sitting units for waiting patients (Figure 8). There are

only screens mounted above the examination room doors as technological

devices.

Figure 8. 360° photograph of the corridor
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3.2.5. Data Collection and Analysis of Quantitative and Qualitative

Parameters

This research, numbered E2-21-1086, is ethically approved by Ankara City
Hospital Ethics Committee (Appendix B). The research examined the
outpatients' perceptions quantitatively and qualitatively to evaluate the sound
and visual environment in the oncology polyclinic. For the quantitative
measurements, Equivalent Continuous A-Weighted Sound Level (LAeq)
measurements, binaural audio recordings, and 360° photographs of the three
areas were taken. After, the 1ISO12913-2 Method A questionnaire, with the
addition of three questions about the visual environment, was conducted. For
the qualitative measurements, semi-structured interviews were done with
outpatients through the Grounded Theory approach, and eight main
guestions were asked. The interviews and the questionnaire are held in

Turkish. The procedure of the study can be seen in Figure 9.

Measurement Instruments Data Analysis
Bruel & Kjaer
" LAeq 2230 sound . -
measurements
level meter
Binaural audio Audio signal MATLAB
Quantitative recordings processing R2021b
Measurements |\ 360° Image MATLAB
photographs segmentation R2021b
Aud|0—\{|sual ISO12913-2 IBM SPSS
perception of Method A .
- . . Statistics 19
the polyclinic questionnaire
Convenience Audio-visual (ST
. Qualitative . Theory (semi- ATLAS ti
Sampling perceptionof
. Measurements - structured software
(patients) the polyclinic : -
interviews)

Figure 9. The procedure of the study

39



3.2.5.1. Equivalent Continuous A-Weighted Sound Level (LAeq)

Measurements

Equivalent Continuous A-Weighted Sound Level is a physical parameter of
the acoustic environment, as also defined by ISO/TS 12913-2 (2018). The
LAeqg measurements were taken on Thursday, 27th of January 2022, during
the interview hours, between 9.00 a.m. and 12.00 a.m. These hours were
selected because it was the most crowded time of the polyclinic as patients
come and get in the queue and wait for their turn in the polyclinic. Afternoon
hours were not selected because the same patients in the polyclinic had
been waiting since morning. The measurements were made in 1-hour
intervals as the sound sources were not significantly changing throughout the
day. The mean values of the measurements were evaluated. The weather
was cold, partly cloudy, and the temperature was 1 C°. There was no sound
neither coming from outdoors nor caused by weather conditions. Equivalent
Continuous A-Weighted Sound Level (LAeq) measurements were taken with
a sound level meter Briel & Kjeer Hand-held Analyzer Type 2230 in the
reception area, courtyard area, and corridor. It was placed at 150 cm height

and in the middle of the spaces as ISO/TS 12913-3 suggested (Figure 5).

3.2.5.2. Signal Processing and Image Analysis

Binaural audio recordings were taken from the reception area, courtyard
area, and corridor with a binaural microphone to capture the acoustic
environment for further analysis. These binaural audio recordings were
visualized through signal processing in MATLAB R2021b. The 30-second

sound clips, which represent each sound environment (reception area,
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courtyard area, and corridor) the best, were identified from each recording.
Signal processing of the audio recordings of three areas was made as time
histories and spectrograms were obtained. Time histories show the changes
in the amplitude of sound in the time domain. Spectrograms show the
changes in both frequency and amplitude in the time domain. The peak
points in spectrograms were analyzed, and each was labeled with the

corresponding sound source in the 30-second clip.

Also, 360° photographs of three areas were taken to capture the visual
environment and make a further analysis. The differences among the
reception area, courtyard area, and corridor were analyzed via MATLAB
R2021b. Image analysis of these photographs was made with segmentation,
and percentages of wall surfaces and different openings were obtained. The
Image Segmenter app in MATLAB R2021b was used for the reception area
and the corridor. For the courtyard area, the Color Thresholder app in
MATLAB R2021b was used as the green areas in the courtyard area can be
better distinguished with this app. These apps provide transforming the
images into black and white binary images. Thus, percentages of the white or

black area are obtained from these segmented new images.

3.2.5.3. Questionnaire Survey

Before handing out the questionnaire, it was asked if the patient had any
known hearing loss. The ones that specified any hearing loss were not given
the questionnaire. At the beginning of the questionnaire, participants were
shortly informed about the research. They were informed that their identity

will not be asked, the data will be used for scientific purposes only, and

41



participation is entirely voluntary. At last, a contact e-mail was given if they

had any further questions.

The questionnaire survey has two main sections: personal information and
survey. In the personal information section, the patient's age, gender, time of
diagnosis, and frequency of visit were asked. In the survey section, ISO/TS
12913-2 Method A questionnaire was used. The survey section consisted of
seven parts; sound source identification, perceived affective quality,
assessment of the surrounding sound environment, appropriateness of the
surrounding sound environment, assessment of the surrounding visual
environment, appropriateness of the surrounding visual environment, and
assessment of the surrounding audio-visual environment. The last stated
three parts were added to the 1ISO12913-2 Method A questionnaire to
evaluate the visual environment perception. Questions in the survey section
have five-point Likert scales to evaluate patients' perceptions. The
guestionnaire was in Turkish (Appendix C), as the previous soundscape
studies (Acun & Yilmazer, 2019; Orhan & Yilmazer, 2021) used the Turkish
version for the Turkish participants. The English version of the questionnaire
is in Appendix D. The patients waiting in the reception area, courtyard area,
and corridor were chosen according to the convenience sampling. A total of
66 voluntary outpatients filled out the questionnaire. The collected data were
analyzed through IBM SPSS Statistics software. The correlations between
survey questions were analyzed with Spearman's rho correlation test, and
three areas (reception area, courtyard area, corridor) were compared with a

one-way ANOVA test.

42



3.2.5.4. Grounded Theory

ISO/TS 12913-2 Method C was the semi-structured interview. Semi-
structured interviews were conducted to reveal outpatients' perceptions of the
oncology polyclinic's sound and visual environments. The interview was
formed of eight main questions that examine the perception of sound and
visual environments (Table 3). Three questions were about the sound
environment perception, the next three were about visual environment
perception, and the remaining two questions were more general. These
guestions gave rise to other questions according to the course of the
conversation, and patients also expressed their opinions in areas outside the
scope of the main questions. Before starting the interview, it was asked if the
patient had any known hearing loss. The ones that specified any hearing loss

were not interviewed.

Table 3. The eight main questions prepared for the semi-structured interview

1. What do you hear?

. What do you want to hear?

. What do you expect to hear?
. What do you see?

. What do you want to see?

. What do you expect to see?

N OO 0o~ WD

. How do you cope with an auditory or a visual factor that you do not
like?

8. How do you feel in this environment?

The interviews were conducted with 20 outpatients waiting in the oncology

polyclinic who also took part in the questionnaire survey. Seven of them were
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from the reception area, eight were from the courtyard area, and five were
from the corridor. An audio recording was started as the interview content
was explained to the patients. Each interview took approximately 8-20
minutes. The interviews were finalized when the collected data reached the
theoretical saturation, as the Grounded Theory approach suggested
(Strauss, 2010). It means that when patients' answers were getting similar,
the data collection stopped. The recorded audio files have been transcribed,
and the coding process began. The data was entered into a Microsoft Word
file, and its content was copied to ATLAS.ti software for the coding process.
ATLAS.ti software is a qualitative data analysis program that helps to code a

large amount of data faster (ATLAS.ti, n.d.).

The Grounded Theory has three main coding steps: open coding, axial
coding, and selective coding (Strauss, 2010). For the open coding, key ideas
were identified from the raw data. After, these key ideas were grouped under
categories for the axial coding. Lastly, for the selective coding, subcategories
and main categories were formed. Then, relationships between these
categories were formed. After, a core category was chosen, and its
relationship with other categories was finalized. At last, audio and visual
aspects of the polyclinic environment were generated, and a conceptual

framework was formed.

This chapter examined the method of the research. It explained the site of
the study, participant group, acoustic and visual environments, and data
collection and analysis methods. The next chapter will examine the results of

this research.
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CHAPTER IV

RESULTS

This chapter examines the results of this research. It gives information on
guantitative analyses’ results as sound level measurements, signal
processing and image analysis, and questionnaire survey. It also provides

information on qualitative analyses’ results as semi-structured interviews.

4.1. Equivalent Continuous A-Weighted Sound Level (LAeq) Results

The average Equivalent Continuous A-Weighted Sound Level (uLAeq) was
66.7 dB in the reception area, 64.2 dB in the courtyard area, and 60.2 dB in
the corridor during the interview hours. The difference was as expected
because there were fewer people in the corridor. LAeq measurements in the

three areas were high for a polyclinic space.
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4.2. Signal Processing and Image Analysis Results

Binaural audio recordings of the three areas (reception area, courtyard area,
and corridor), which were cut to 30-second sound clips, were visualized
through signal processing in MATLAB R2021b. First, the time histories of the
three areas, reception area (Figure 10), courtyard area (Figure 11), and
corridor (Figure 12), were taken. Time histories display amplitude changes in
the time domain. In order to compare the three areas, the amplitude range
was defined as -1 to 1 as the corridor's was the same. The range for the
reception area was -0.5 to 0.5, for the courtyard area -1 to 1, and for the
corridor -0.2 to 0.2. The reception area has the highest amplitude among the
three areas. The courtyard area has slightly less amplitude than the reception
area but has a peak sound around the 10" second. The corridor has the

lowest amplitude among the three areas.

Reception Area
T

o o o o
N B D (0] —
T T

1 |

Amplitude(dB)
o

-0.2
0.4 - a
-0.6 -
0.8 7
_1 1 1
0 5 10 15 20 25 30
Time(s)

Figure 10. Time history of the reception area
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Courtyard Area

Amplitude(dB)

0 5 10 15 20 25 30
Time(s)

Figure 11. Time history of the courtyard area

Corridor
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5
N
T

|
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Figure 12. Time history of the corridor

After, spectrograms of the three areas were taken to fully understand how
amplitude and frequency behave in the time domain (Figure 13). In order to

compare the three areas and focus on the higher amplitudes in the

a7



recordings, the frequency range for the three areas was defined as 0 to 5
kHz. Many different sounds can be distinguished in these visualizations of
the sound environment of the three areas. In all three areas, speech can be
clearly heard and seen in spectrograms. Telephone rings, rustling, and
coughing can be distinguished visually in the reception area (Figure 14). In
the courtyard area (Figure 15), rattling and door closing can be distinguished.
In the corridor (Figure 16), rattling and footsteps along with the HVAC sound

as the background sound can be distinguished.
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Figure 13. Spectrograms of a. reception area, b. courtyard area, and c.
corridor
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Figure 14. Spectrogram of the reception area
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Figure 15. Spectrogram of the courtyard area
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Corridor
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Figure 16. Spectrogram of the corridor
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The Image Segmenter and Color Thresholder apps in MATLAB R2021b were

used for image analysis with segmentation. For the reception area and the

corridor, Image Segmenter was used. For the courtyard area, Color

Thresholder was used because distinguishing the green areas in the garden

was more manageable with this app. Each image was transformed into a
black and white binary image with these two apps. The new segmented

images were used to obtain percentages of the white areas in the total

image.

Firstly, the wall-to-total area percentages were compared in three areas.

According to the results, the reception area'’s (Figure 17) wall area was 39%

of its total area, the courtyard area'’s (Figure 18) wall area was 40% of its

total area, and the corridor's (Figure 19) wall area was 63% of its total area.

Then, percentages of the reception area’s indoor opening and courtyard

area's outdoor opening to their total areas were obtained as these are the
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distinguished elements of these two areas. The reception area's indoor
opening was with the reception desk and covered 5% of the visual
environment of the reception area. The courtyard area's outdoor opening led
to a garden and covered 14% of the visual environment of the courtyard

area.

Figure 19. Image analysis of the corridor
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4.3. Questionnaire Survey Results

The questionnaire was conducted with 66 voluntary outpatients in the
reception area (n=21), courtyard area (n=24), and corridor (n=21) of the
oncology polyclinic. The results were analyzed with IBM SPSS Statistics
software. Reliability of the questionnaire, Spearman's rho correlation, and
one-way ANOVA test were conducted. Bar charts were obtained for the
assessment and appropriateness of the sound and visual environment. The
reliability of the questionnaire was obtained with Cronbach's alpha value. The
value was 0.794, which means the questionnaire is reliable as the value is

higher than 0.70.

4.3.1. Spearman’s Rho Correlation Test

There were some correlations between survey questions according to
Spearman's rho correlation test results. The test was conducted at %95 and
%99 significance levels at 2-tailed. There were significant correlations with
assessment of surrounding sound environment in the reception area,
courtyard area, and corridor. In the reception area, there is a positive
significant correlation with moderate relationships in calm (rs=0.669,
p=0.001), appropriateness of surrounding sound environment (rs=0.677,
p=0.001), and appropriateness of surrounding visual environment (rs=0.599,
p=0.004). There is a positive significant correlation with strong relationships
in pleasant (rs=0.785, p=0.0001) and assessment of surrounding visual
environment (rs=0.806, p=0.0001). Also, there is a negative significant
correlation with moderate relationship in annoying (rs=-0.598, p=0.004). The

negative correlation shows that when patients’ assessments of surrounding
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sound environment were less positive, they found the space to be more
annoying. In the courtyard area, there is a positive significant correlation with
moderate relationships in assessment of surrounding visual environment
(rs=0.454, p=0.034), assessment of surrounding audio-visual environment
(rs=0.460, p=0.031), appropriateness of surrounding sound environment
(rs=0.613, p=0.001), and there is a negative significant correlation with
moderate relationships in technological device sound (rs=-0.650, p=0.001),
human sounds (rs=-0.588, p=0.002), and annoying (rs=-0.515, p=0.014). In
the corridor, there is a positive significant correlation with moderate
relationships in calm (rs=0.594, p=0.005), pleasant (rs=0.523, p=0.015),
assessment of surrounding visual environment (rs=0.648, p=0.007),
appropriateness of surrounding visual environment (rs=0.617, p=0.011).
There is a positive significant correlation with strong relationship in
appropriateness of surrounding sound environment (rs=0.809, p=0.0001).
Also, there is a negative significant correlation with moderate relationships in
technological device sound (rs=-0.500, p=0.021) and human sounds (rs=-
0.625, p=0.002), and with a strong relationship in annoying (rs=-0.824,
p=0.0001). The significant correlations for assessment of surrounding sound

environment are shown in Table 4.

There were significant correlations with assessment of surrounding visual
environment in the reception area and courtyard area. In both the reception
area and courtyard area, there is a positive significant correlation with
moderate relationships in assessment of surrounding audio-visual
environment (Reception rs=0.482, p=0.027; Courtyard rs=0.576, p=0.005),

appropriateness of surrounding sound environment (Reception rs=0.540,
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p=0.011; Courtyard rs=0.607, p=0.003), and with strong relationships in
appropriateness of surrounding visual environment (Reception rs=0.709,
p=0.0001; Courtyard rs=0.724, p=0.0001). In the corridor, there is positive
significant correlation with moderate relationship in appropriateness of
surrounding sound environment (rs=0.501, p=0.048). The significant
correlations for assessment of surrounding visual environment are shown in

Table 5.
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There were significant correlations with appropriateness of surrounding
sound environment in the reception area, courtyard area, and corridor. In the
reception area, there is a positive significant correlation with strong
relationship in pleasant (rs=0.727, p=0.0001), and with a moderate
relationship in calm (rs=0.580, p=0.006) and appropriateness of surrounding
visual environment (rs=0.643, p=0.002). In the courtyard area, there is a
positive significant correlation with moderate relationship in appropriateness
of surrounding visual environment (rs=0.623, p=0.002). In the corridor, there
is a positive significant correlation with moderate relationships in pleasant
(rs=0.526, p=0.014), calm (rs=0.545, p=0.011), and appropriateness of
surrounding visual environment (rs=0.632, p=0.009). Also, there is a negative
significant correlation with moderate relationships in technological device
sound (rs=-0.573, p=0.007) and human sounds (rs=-0.665, p=0.001). The
significant correlations for appropriateness of surrounding sound

environment are shown in Table 6.
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4.3.2. One-way ANOVA Test

To compare the three areas (reception area, courtyard area, corridor), a one-
way ANOVA test was used with the post-hoc Scheffe test. One-way ANOVA
test showed if there are any differences between the areas. Post-Hoc
Scheffe test showed which area is different from the others. The results
showed that there is a significant difference in technological device sound
(F(2)=4.08, p=0.022), pleasant (F(2)=3.26, p=0.045), calm (F(2)=4.31,
p=0.018), and annoying (F(2)=5.85, p=0.005) in three areas (Table 7). The
significant difference in pleasant, calm, and annoying can be seen in the
radar chart showing the perceived affective quality in three areas (Figure 20).
The corridor was perceived as there was more technological device sound
than the reception area and courtyard area. The courtyard area was
perceived as more pleasant and calmer than the reception area and corridor.
The reception area was perceived as more annoying than the courtyard area
and corridor. Uneventful (p=0.582), monotonous (p=0.169), chaotic
(p=0.101), eventful (p=0.666), and vibrant (p=0.333) had similar results in
three areas. Additionally, in all three areas, patients found the polyclinic
eventful rather than uneventful because eventful in the Turkish version of the
guestionnaire has meanings of moving and active. Similarly, they found the
polyclinic monotonous rather than vibrant because vibrant in the Turkish

version of the questionnaire has the meaning of exciting.
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Table 7. Items that have significant differences among the reception area,

courtyard area, and corridor

Items df F p Areas Mean n
Technological 2  4.076 0.022 Reception area 1.95 21
device sound Courtyard area 1.63 24
Corridor 2.38 21
Pleasant 2 3.263 0.045 Reception area 2.76 21
Courtyard area 3.43 23
Corridor 3.10 21
Calm 2 4308 0.018 Reception area 2.86 21
Courtyard area 3.88 24
Corridor 3.14 21
Annoying 2 5.847 0.005 Reception area 3.19 21
Courtyard area 2.09 22
Corridor 2.86 21

Perceived Affective Quality (based on mean values)

Figure 20. Perceived affective quality based on mean values
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4.3.3. Assessment and Appropriateness of Surrounding Sound and

Visual Environments

Even though one-way ANOVA results did not show any significant
differences between the three areas, there are still small differences among
them in terms of assessment and appropriateness of surrounding sound and
visual environments. Assessments of the surrounding sound, visual, and
audio-visual environments are shown in Figure 21, Figure 22, and Figure 23.
The majority of the patients in the courtyard area rated the sound
environment as good, while the patients in the reception area rated it
between bad and neither good nor bad, and the patients in the corridor rated

it between neither good nor bad and good.

[JA-Reception area [[]B- Courtyard area [ C- Corridor

11

Number of people

T

Very bad Bad MNeither good, Good WVerygood
nor bad

Assessment of the surrounding sound environment

Figure 21. Assessment of the surrounding sound environment in three areas

The majority of the patients in the courtyard area and corridor rated the visual
environment as good, while the patients in the reception area rated it

between bad and good.
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Figure 22. Assessment of the surrounding visual environment in three areas

The majority of the patients in the three areas rated the audio-visual

environment as good.
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Figure 23. Assessment of the surrounding audio-visual environment in three
areas
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Appropriateness of the surrounding sound and visual environments are also
shown in Figure 24 and Figure 25. The majority of the patients in the
courtyard area rated the appropriateness of the sound environment as
slightly, while the patients in the reception area rated it moderately, and the
patients in the corridor rated it between slightly and moderately.

A-Reception area [ B- Courtyard area Bl c- Corridor

10—

Number of people

Mot at all slightly Moderately Very Perfectly

Appropriateness of the surrounding sound environment

Figure 24. Appropriateness of the surrounding sound environment in three
areas

The majority of the patients in the courtyard area rated the appropriateness
of the visual environment between slightly and very, while the patients in the
reception area and corridor rated it moderately. All the mean values of the

items are shown in Table 8.
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Figure 25. Appropriateness of the surrounding visual environment in three

areas

Table 8. Mean values of items in three areas

Reception Courtyard Corridor Total
ltems area area
Ass_essment of surrounding sound 305 329 310 3.15
environment
Ass_essment of surrounding visual 3.10 345 325 327
environment
A_ssessme_nt of surrounding audio- 324 364 344 344
visual environment
Appropriateness of surrounding 219 283 257 253
sound environment
Appropriateness of surrounding 252 309 288 283

visual environment

4.4. Semi-structured Interview (Grounded Theory) Results

Semi-structured interviews were examined through Grounded Theory

analysis in ATLAS.ti software. The data obtained as the output is shown in a

conceptual framework (Figure 26). This conceptual framework revealed the

audio-visual evaluation of the outpatient polyclinic environment by patients

visiting the place with a specific frequency. Therefore, semi-structured
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interviews were conducted to learn the honest thoughts of the outpatients
about the place by asking questions without creating any bias. The

conceptual framework is created as the result of the coding process. The
coding process has three steps: open coding, axial coding, and selective

coding, respectively.

EXPECTATION OF SOUND

ENVIRONMENT EXPECTATION OF VISUAL

ENVIRONMENT

i

ACOUSTIC ENVIRONMENT PERCEPTION

PERCEPTION OF SOUND PERCEPTION OF VISUAL

PHYSIGAL PARAMETERS ENVIRONMENT ENVIRONMENT VISUAL ENVIOORMENS:

SOUND SOURCES

RESPONSES 4—{ INTERVENING FACTORS
PREFERENCES POSITIVE RESPONSES NEUTRAL RESPONSES NEGATIVE RESPONSES
SOUND ENVIRONMENT Positive toSound | | Neutral Responses to Sound | |Negative Responses to Sound
PREFERENCE Environment Environment Environment
= - OUTCOMES
VISUAL ENVIRONMENT Positive to Visual Neutral Responses to Visual | | Negative Responses to Visual 3 Ermclonel Oliiaas
PREFERENCE Environment Environment Environment Physical Outcomes

A
4{ COPING METHODS/DISTRACTIONS (17

Figure 26. A summary of the conceptual framework

The interviews were analyzed by examining each sentence and coding them
in ATLAS.ti software. Key phrases were extracted from every sentence, and
related phrases were matched and categorized. For example, ‘calm' and
'spacious’ were the positive evaluations of the visual environment and
categorized under 'Positive Responses to Visual Environment.' Further,
positive evaluations of the sound and visual environments were grouped as
the answers were related. Also, neutral evaluations of sound and visual
environments were grouped. Similarly, negative evaluations of sound and
visual environment were grouped. These created the subcategories of
'Positive Responses,’ 'Neutral Responses,’ and 'Negative Responses.’' They

were put under the main category of 'Responses.’ After all the main
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categories and subcategories were identified, all these were found to be
related to the core category of 'Responses.’ The relationship between the
core category, main categories, and subcategories was identified. Finally,
these findings were visualized in a diagram of a conceptual framework
revealing the audio-visual perception of the outpatients in the polyclinic
environment. Items in the conceptual framework were ordered according to

the frequency of their utterance.

The conceptual framework is separated into categories related to the
acoustic environment, visual environment, and categories related to both
acoustic and visual environments. The analysis revealed that the acoustic
environment affects the expectation and perception of the sound
environment. Similarly, the visual environment affects the expectation and
perception of the visual environment. As the sound environment and visual
environment are perceived together in the space, the perception of both
sound and visual environment affects patients' responses. Also, other
intervening factors affect the responses. The coping methods can transform
the negative responses into neutral and positive responses. Additionally,
positive responses identify the preferences. All these responses have
outcomes for patients. Lastly, many patients evaluated the polyclinic in
general in the three areas (reception area, courtyard area, corridor) specified
in the polyclinic. Therefore, the framework did not show these three areas
separately. The framework had 10 main categories and 12 subcategories.

The detailed framework is shown in Figure 27.
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Acoustic Environment & Expectation and Perception of Sound

Environment

'‘Acoustic Environment' category has two subcategories as 'Physical
Parameters' and 'Sound Sources.' These subcategories present the objective
parameters of the sound environment. The acoustic environment defines how
patients perceive the sound environment and what they expect from it. Thus,
the acoustic environment is connected to the 'Expectation of Sound

Environment' and 'Perception of Sound Environment' categories.

Patients' perception is a little different than the actual acoustic environment.
The perception has some missing elements from the existing acoustic
environment, such as the sounds of footsteps, door closing, knocking,
squeaking, rustling, rattling, and clunking. Also, they explained human
sounds as people talking rather than dividing the unintelligible (female/male)
and intelligible (female/male) speech. Additionally, most patients expected a
quieter sound environment, while others expected the same or noisier than
the existing condition. Some patients expected a noisier sound environment
even though they have already perceived many sounds. On the other hand,
patients mostly expected a quieter sound environment as they perceived the

same sounds.

A: Normally it is quiet here, but looking at the current situation, there is a lot

of noise.

C: Itis a hospital. Of course, there will be some noise. However, it is still

guiet here, not too noisy.
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Further, the perception of the sound environment was related to the
perception of the visual environment as patients perceived the polyclinic's
sound and visual environment together. For example, they saw people and
heard them talking simultaneously. Thus, they were under the main category

of 'Perception'.

Visual Environment & Expectation and Perception of Visual

Environment

‘Visual Environment' category presents the objective parameters of the visual
environment according to the opening types in the polyclinic space. Similar to
the acoustic environment, the visual environment defines how patients
perceive the visual environment and what they expect from it. Thus, the
visual environment is connected to the 'Expectation of Visual Environment'

and 'Perception of Visual Environment' categories.

Patients' perception is a little different than the actual visual environment.
Rather than evaluating the visual environment as a whole, they perceived the
individual elements in the polyclinic, such as people, paintings, sitting units,
walls, corridor, garden, and lighting elements. Additionally, patients mostly
expected to see visual elements that may increase their comfort, such as
places to rest, less crowded, more trees and greening, a pharmacy, more

daylight, more sitting areas, and larger space.

B: I wish it were not this crowded. | wish | could lie down. | would like it to be

an environment where patients can rest.
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Intervening Factors

The 'Intervening Factors' affected patients' responses to the environment
together with their perception of sound and visual environment. 'Intervening
Factors' category was divided into three subcategories as 'Emotional
Factors," 'Spatial Factors," and 'Other Factors (Related to the Appointment
Issues in Healthcare System).' Most of the patients were emotionally
desperate due to illness and compared the polyclinic and the patients with
other hospitals/polyclinics or other patients. Additionally, some spatial factors
affected patients' responses to the polyclinic, such as inadequacy of sitting
units, walking distance between polyclinics, poor air quality (HVAC), not
enough daylight, no place for water nearby, difficulty in transportation, and
difficulty in finding the polyclinic. Also, many patients mentioned their time

spent waiting in the polyclinic.

A: The air ventilation is not good enough. Sometimes there is no place to sit.

B: If there is someone in a worse situation than me, | give my turn.
Chemotherapy is such a thing that it makes people very aggressive. It is

something very different, and it cannot be explained.

Responses & Outcomes

'Responses' was chosen as the core category as many other categories were
shaping around it. Patients' perception of sound environment, visual
environment, and other intervening factors caused 'Positive Responses,'
‘Neutral Responses,’ or ‘Negative Responses' through their evaluations of the
polyclinic. The responses to sound and visual environments were different

but related to each other. Therefore, responses to sound and visual
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environments were grouped together under positive, neutral, and negative

responses.

Positive responses to the sound environment were calm, and a certain
amount of sound was good. Positive responses to the visual environment
were heart-warming paintings, nice and clean, spacious, having a garden,
and enlightening white walls. Neutral responses to sound and visual
environments were that patients' do not want any difference from the existing
conditions. Negative responses to the sound environment were too noisy, too
silent, very busy, disturbing, buzzing, the argues and fights, and annoying
device sound. Negative responses to the visual environment were cold,
white, concrete walls, crowded, disorganized, complicated, and not enough

daylight.

A: Noise and lots of crowds. So bustling. It would be better if it were calm...
am uncomfortable with the crowd and the intensity. | am trying to go

somewhere quieter.

B: A little disturbing. No matter how calm people are, there are buzzing

sounds. Even if | go home, that sound stays in my ears.

C: Itis a spacious place. Both a high ceiling and a light color make it

spacious. Not flat...It is nice that it is bright. It gives people serenity.

Often, after patients responded to what they perceived in the environment,
they also evaluated the 'Outcomes' of these responses. As a result,
'‘Emotional Outcomes' and 'Physical Outcomes' emerged. Patients mostly felt

unhappy, distressed, sad, and imprisoned, while some felt at peace. They
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also explained that they physically feel tired and have headaches, earaches,

and eye strain from lights.

C: Sorry, but | felt like 1 was in a mental hospital when | first arrived. No
windows, no doors. Mentally, | felt awful. It was psychologically heavy for

me...The noise of the devices is giving me a headache right now.

Coping Methods/Distractions

As the patients gave negative responses, they also stated 'Coping
Methods/Distractions' in order not to experience negative outcomes. To turn
negative responses into neutral or positive responses, patients mainly chose
to disregard and wait or leave the environment and sit in the courtyard.
Others found these coping methods/distractions: praying, sleeping, talking

with other patients, and using the telephone.

Preferences

The patients' positive responses define their 'Preferences' about the
polyclinic environment in two subcategories: ‘Sound Environment Preference'
and 'Visual Environment Preference.' Patients responded positively to the
sound environment as calm, while they also preferred quiet/calm. They
responded positively to the visual environment as having a garden and heart-
warming paintings, while they also preferred trees, greening and flowers, and
more paintings. Sound and visual environment preferences were also related
as patients want to both see and hear water elements and birds. Patients
mostly preferred trees, greening, and flowers in the visual environment and
quiet/calm or music (ney sound, ganun, and violin) in the sound environment.

Other sound environment preferences were Quran, informative talks, and
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motivational speech. Other visual environment preferences were more
windows for daylight, monitors/TV screens, an aquarium, colorful walls, larger

space, informative posters, and toys.
A: It would be better if it were calm.

B: There may be a waterfall in the garden. You can sit around and listen to

the sound of water.

C: I'would like it if there were music. For example, | love the sound of the

violin. It would also suppress the air ventilation noise. It is so bustling.

This chapter examined the results of the research. It explained the
guantitative and qualitative analyses’ results. The next chapter will discuss

these findings.
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CHAPTER V

DISCUSSION

This research examined the sound and visual environments of the hospital
environment using quantitative and qualitative methods. LAeq measurements
and signal analyses revealed the existing sound environment, image analysis
with segmentation revealed the existing visual environment, and the
guestionnaire provided information about outpatients' perceptions. Since
people's perception of the environment changes according to the context
(Acun & Yilmazer, 2018b; Cankaya & Yilmazer, 2022; ISO/TS 12913-1,
2014; Orhan & Yilmazer, 2021), the conceptual framework formed by
interviews was created in the context of the outpatient polyclinic environment.
The conceptual framework showed that the 'Responses' was the core
category. The framework gave information about many parameters, such as

the patients' expectations and preferences in an outpatient polyclinic
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environment.

Sound level (LAeq) measurements in the three areas were found high by the
outpatients (reception area: 66.7 dB, courtyard area 64.2 dB, and corridor
60.2 dB). Previous studies also showed that hospital environments have high
sound levels (Mahapatra, 2011; Shield et al., 2016). The majority of the
sound sources were the intelligible and unintelligible speech, as seen from
the spectrograms (Figure 13). Similarly, patients put forward that they hear
speech intensely, and it makes the polyclinic bustling. Patients also realized
the HVAC sound in the corridor was intense in that area, although there was
HVAC sound in reception and courtyard areas too, but in lower intensity.
HVAC sound acted as a background sound in the three areas but was more

prominent in the corridor (Figure 16).

The visual environment of the polyclinic has different openings in the three
areas (Figure 17 and Figure 18), and they provide different interaction points
in the polyclinic. There was a reception desk in the reception area, a garden
in the courtyard area, and plain, white walls in the corridor. However, the
polyclinic lacked enough daylight as it was on the second underground floor
and adequate sitting units as people were standing in crowded times.
Especially in the corridor (Figure 19), the walls are 63% of the total area, and
there is no daylight in the space. Similarly, patients explained that the
polyclinic needed to be on a higher floor to get more daylight, and they
needed more sitting units at the polyclinic. Even though there is a garden in
the courtyard area, covering 14% of the total area, as seen in Figure 18,
patients expected to see more trees and greening as the existing ones are

not enough.
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Further, patients claimed intervening factors lead them to give negative
responses to the polyclinic environment. Most of them explained that they
feel desperate due to their iliness, and some spatial factors, such as poor air
quality and walking distance between the polyclinics, affect their comfort.
These spatial factors can be improved as Bliefnick et al. (2019) explained
that patients’ perception of the space could be affected if the designers
consider design features of the hospital space such as materials and space
layout. For example, the walking distance would not be a problem with the
correct layout plan. In addition, time spent in the polyclinic was a significant
issue affecting their comfort. As a result of these, they have negative
impressions of the polyclinic environment, and there are emotional outcomes
such as feeling unhappy, distressed, sad and imprisoned, and physical
outcomes such as feeling tired, having a headache, earache, eye strain from
lights. To avoid these negative outcomes, the patients had to find solutions to
overcome their negative responses to the environment and turn them into
neutral or positive responses. Therefore, they developed some coping
methods and distractions from the polyclinic environment similar to the
literature (Acun & Yilmazer, 2018b; Cankaya & Yilmazer, 2022). Many
patients expressed that they either leave the environment or disregard it as
they do not have another choice but to wait. The others explained that they
pray, sleep, talk with other patients or use their telephones to pass the

waiting time.

In general, the results were parallel with the literature (Mahapatra, 2011,
Shield et al., 2016) as patients responded to the sound environment as it was

noisier than expected, bustling, and sometimes there were arguments and
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fights. They responded to the visual environment as it was crowded and
disorganized. On the other hand, the patients who liked the polyclinic
environment responded to the sound environment as calm and a certain
amount of sound is good, and to the visual environment as nice and clean,
spacious, and having a garden as positive. The responses to the sound and
visual environments correspond to each other. Thus, it was understood that
the patients responded to their perceptions of sound and visual environments
together. The assessment of the surrounding sound and visual environments
in all three areas was neither good nor bad. However, the assessment of the
courtyard area was found to be better than the reception area and corridor,
as shown in Figure 21, Figure 22, and Figure 23. Additionally, the courtyard
area, which has a garden, was perceived as more pleasant and calmer than

the reception area and corridor (Table 7 and Figure 20).

The positive responses to the sound and visual environments defined
patients' preferences. Patients wanted to hear a certain amount of sound
rather than complete silence or noise (Acun & Yilmazer, 2018b; Bruce &
Davies, 2014; Cankaya & Yilmazer, 2022; Orhan & Yilmazer, 2021). They
mostly preferred to hear music that had a calming and soothing effect,
consisting of ney sound, ganun, and violin. Some patients preferred nature
sounds such as birds singing and water sound, which also have a calming
and soothing effect. Similarly, Mackrill et al. (2014) discussed that patients
perceived the natural sound intervention as more relaxing than the no nature
sound situation. At the same time, these patients wanted to see nature
elements such as trees, greening, and flowers, more windows for daylight,

water elements, and birds. Also, some patients preferred to hear informative
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talks about the disease or some motivational speech that could increase the
patients’ mood and cheer them. These patients also wanted to see
monitors/TV screens to watch the speaker or to see informative posters.
Besides the preferences, statistical analysis showed that patients did not find
the existing sound and visual environment appropriate for a polyclinic
environment (Figure 24 and Figure 25). However, the courtyard area with an
outdoor opening with greening was found to be the most appropriate sound
and visual environment among the three areas. The reason may be the
garden in that area. However, there is a need for a change in the polyclinic to
become a more appropriate audio-visual environment for patients'

preferences.

Outcomes for Polyclinic Design

Patients are uncomfortable because there is a lot of background noise
(especially in the corridor-HVAC sound). Echo control can be achieved by
changing the materials on the corridor surfaces. Music and nature sounds
such as bird sounds and water sounds can be added to the sound
environment. Also, a visual environment created with nature elements can be
designed, as the visual nature elements are perceived positively by the
patients in the courtyard area. As patients' sound and visual environment
preferences correspond to each other, an audio-visual environment should
be created in which the auditory and visual nature elements used are

compatible with each other.
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CHAPTER VI

CONCLUSION

Hospitals are significant environments as they provide healthcare to patients
as treatments for illnesses. The previous hospital soundscape studies mainly
focused on acoustic measurements rather than the patients' perceptions.
Thus, this thesis explored the patients' perceptions quantitatively and
qualitatively. In the existing conditions of the polyclinic, patients are already
dealing with the illness, making them more vulnerable to poor environmental
conditions. To increase patients' well-being and make them feel emotionally
happier and physically stronger, the audio-visual design of a polyclinic
waiting area is considerably essential. This study showed that nature
elements, both in the sound and visual environments, can help patients feel
more at peace as nature contributes to a calmer hospital environment. This

study also showed that the environment should be analyzed both with
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quantitative and qualitative methods, as it provides triangulation.

This study showed that the sound and visual environments should be
evaluated together as patients perceived them together. The audio-visual
polyclinic environment affects the patients' perception, and perception leads
to responses to the environment as reactions. Responses may change from
patient to patient even though their perception would be the same. According
to these responses, patients find coping methods and define preferences
about the polyclinic environment. As the patients' responses and preferences

match, the outcomes would be positive.

Limitations of the Study

The indoor environment should be analyzed with many of its features. This
study only focused on sound and visual environments. However, there are
other senses that form an environment as the perception of smell, taste, and
touch. For analyzing an environment as a whole, as many as these senses

should be considered, regardless of the context.

Recommendations for Future Research

This study only had visual nature elements; however, patients preferred both
auditory and visual nature elements. Nature has a restorative effect, and it
can be provided both visually and acoustically (Alvarsson, Wiens, & Nilsson,
2010). Additionally, matching the sound and visual with each other can

enhance the restorative capacity of the environment (Zhao et al., 2018).

The patients need designed audio-visual polyclinic environments with
calming effects whose sound and visual qualities are compatible. This study

was conducted in an oncology polyclinic waiting area. There was no medical
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equipment in that polyclinic, meaning that there were not many alarms and
beeping sounds. Future research can be conducted as qualitative research
on other polyclinics in hospital environments. The perception may differ

according to the chosen polyclinics' audio-visual features and the patients'

type of iliness.
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APPENDICES

APPENDIX A

Example self-written MATLAB codes for time histories and spectrograms

44 %%

45 subplot(3,1,2)

46

47 [z,fs1] = audioread('HE_OncologyCourtyard.wav');
48

49 n=length(z);

50 t=(0:n-1)/fs1;

5 n/fsl

52

53 plot(t,z);

54 grid on

55 xlabel('Time(s)")

56 ylabel('Frequency(kHz)")

57, title('Courtyard Area')

58 %sound(z,fs1)

59

60 %%

61 spectrogram(z, 800,420,800, fs1, 'yaxis')
62 colormap default

63 ylim([0,5]) %frequency range
64 %title('Courtyard Area')

65 %view(-45,65)

66

67 %sound(z,fs2)

68 ax = gca; % current axes

69 ax.FontSize = 15;

88



APPENDIX B

Approval of Ankara City Hospital Ethics Committee

T.C.
SAGLIK BAKANLIGI
iL SAGLIK MUDURLUGU
Ankara Sehir Hastanesi
2 Nolu Klinik Aragtirmalar Etik Kurul Bagkanhg:

Say : E.Kurul -E2-21-1086 No’lu ¢aligma

Ankara Sehir Hastanesi Tibbi Onkoloji Klinigi’nden “Onkoloji Polikliniginde Gorsel-
Isitsel Etkilesimi Restoratiflik Yoluyla Kesfetmek igin Niteliksel Bir Yaklasim( A Qualitative
Approach To Explore Audio-Visual Interaction in an Oncology Polyclinic Through
Restotativeness)” konulu calisma incelenmis olup, Etik agidan oy birligi ile uygun
goriilmiistiir.

08/12/2021

:ﬁ C‘W
Prof. Dr. Fuat Emre Canpolat

2 Nolu Etik Kurul Bagkani

Etik Kurul Sekreterligi Universiteler Mah. Bilkent Cad. No:1 Cankaya/Ankara Irtibat; 2nolu Etik Kurul: B.Ozkan
K.Cetindag

Tel: 0 (312) 552 66 00 Dahili:772997--772998

89




KLINIK ARASTIRMALAR ETiK KURULU KARAR FORMU

ARASTIRMANIN AGIK ADI

Onkoloji Polikliniginde Gorsel- [sitsel Etkilesimi Restoratiflik Yoluyla
Kesfetmek Igin Niteliksel Bir Yaklagim( A Qualitative Approach To Explore
Audio-Visual Interaction in an Oncology Polyclinic Through
Restotativeness)

VARSA ARASTIRMANIN PROTOKOL KODU

ETIK KURULUN ADI
E Ankara Sehir Hastanesi 2 Nolu Klinik Aragtirmalar Etik Kurul
=
i) A DRESI: <
g A . Universiteler Mah. Bilkent Cad. No:1 CANKAYA /ANKARA
[
= TELEFON
a 0312 552 66 00
=
“ KS
é TA 0312 552 99 82
- TA
BPOS ankarash.etikkurul2@saglikgov.tr
KOORDINATOR/SORUMLU
ARASTIRMACI Prof.Dr. Biilent YALCIN
UNVANI/ADI/SOYADI
KOORDINATOR/SORUMLU
ARASTIRMACININ UZMANLIK | Tibbi Onkoloji Klinigi
ALANI
KOORDINATOR/SORUMLUG
ARASTIRMACININ BULUNDUGU
¥ MERKEZ Ankara Sehir Hastanesi
VARSA [DARI SORUMLU
UNVANI/ADI/SOYADI
DESTEKLEYICI -
PROJE YORUTOCUSU
E UNVANI/ADI/SOYADI
= (TUBITAK vb. gibi kaynaklardan
= destek alanlar igin)
Q DESTEKLEYICININ YASAL
B TEMSILCISI
= FAZ | J
E FAZ2 D
7
4 FAZ 3 ]
FAZ 4
ARASTIRMANIN FAZI VE Gozlemsel ilag ¢aligmasi
TORU Tibbi cihaz klinik aragtirmasi L
In vitro tibbi tani cihazlar: ile
yapilan performans D
degerlendirme galismalari
[lag dis1 klinik aragtirma D
Diger ise belirtinizzAnket Calismasi( Melike Zaynep Ugurlu’nun tezi)
ARASTIRMAYA KATILAN TEK MERKEZ MEEE:ZLI ULUSAL ULUSLARARASI
MERKEZLER
Etik Kurul Bagkaninin

Unvan/AdySoyadi:Prof. Dr. Fuat Emre CANPOLAT

=

90




KLiNiK ARASTIRMALAR ETiK KURULU KARAR FORMU

Onkoloji Polikliniginde Gorsel- Isitsel Etkilesimi Restoratiflik Yoluyla
ARASTIRMANIN ACIK ADI Kesfetmek Igin Niteliksel Bir Yaklasim( A Qualitative Approach To Explore
Audio-Visual Interaction in an Oncology Polyclinic Through
Restotativeness)

VARSA ARASTIRMANIN PROTOKOL KODU -

4 Versiyon —
= Belge Ad: Tarihi Numarisi Dili
¥
£& | ARASTIRMA PROTOKOLU Torke [ | ingilizee] | Diger[ ]
Z = | BILGILENDIRILMIS GONULLU OLUR = = 2
E S [ForMU Tarkge Ingilizce Diger
[5} preeoy
s = OLGU RAPOR FORMU Tiirkge Ingilizce Diger
= SIS
= ARASTIRMA BROSURU Tiirkge D ingilizce !:] Diger D
Belge Adi Agiklama
= SIGORTA
- =
_‘_‘__,‘ = ARASTIRMA BOTCESI
= BIYOLOJIK MATERYEL TRANSFER D
53 FORMU
5% ILAN
g .é YILLIK BILDIRIM
-1 SONUG RAPORU
8 GUVENLILIK BILDIRIMLERI
DIGER: = i
Karar No:E2-21-1086 Tarih: 08.12.2021
¢E Yukarida bilgileri verilen bagvuru dosyas: ile ilgili belgel /gal gerekge, amag, yaklagim ve ydntemleri dikkate
é,‘:‘. aliarak incelenmis ve uygun bul olup aragtir /al bagvuru dosyasinda belirtilen merkezlerde gergeklestirilmesind
i S etik ve bilimsel sakinca bulunmadigina toplantiya katilan etik kurul diye tam sayisinin salt gogunlugu ile karar verilmisti
=B Ilag ve Biyolojik Uriinlerin Klinik Aragtirmalan Hakkinda Yonetmelik kap da yer alan arag lar/galismalar igin Tirkiye ilag ve
Tibbi Cihaz Kurumu’ndan izin alinmasi gerekmektedir.
Etik Kurul Baskaninin

Unvan/AdvSoyadi:Prof. Dr. Fuat Emre CANPOLAT

e

91




KLINIK ARASTIRMALAR ETiK KURULU KARAR FORMU

ARASTIRMANIN ACIK ADI

Audio-Visual
Restotativeness)

Interaction

in

Onkoloji Polikliniginde Gorsel- lsitsel Etkilesimi Restoratiflik Yoluyla
Kesfetmek Igin Niteliksel Bir Yaklasim( A Qualitative Approach To Explore
an  Oncology Polyclinic

Through

VARSA ARASTIRMANIN PROTOKOL KODU

KLINIK ARASTIRMALAR ETiK KURULU

ETIK KURULUN CALISMA ESASI

Ilag ve Biyolojik Uriinlerin Klinik Aragtirmalan Hakkinda Yonetmelik, Iyi Klinik Uygulamalart
Kilavuzu

BASKANIN UNVANI/ADI/SOYADI:

Prof. Dr. Fuat Emre CANPOLAT

Arastirma ile

UnvanV/AdvSoyad: Uzmanhk Alam Kurumu Cinsiyet iligki Katihm * imza
Cocuk Saghg ve .
Prof. Dr. Fuat Emre Ankara Sehir L
CANPOLAT Slasialcany Hastanesi eX] |x[[e] |ulide z’ u[_} R
Neonatoloji
Hacettepe
Prof. Dr. lkan TATAR Anatomi E:I:;;mifesi Tip E & K D E D 68'@8 + D %_\)
esi
Kadin Hastaliklari | Ankara Sehir Y
Prof. Dr. Dilek SAHIN | ve Dogum Hastancsi e[ ] |xX|e[] a4 e]|ud KATILAAD)
/Perinatoloji A .
Prof’. Dr. Mehmet Ali Ankara $ehir
R rasionani | tumeatvoy | e | <[00 | nZs@m 7 WAL
g ) e Bagkent Universitesi %
Prof. Dr. Bilgen BASGUT | Farmakoloji Eczacilik Fakiiltesi E I:] K& E D H . E @ H D
Prof. Dr. Ozlem Yil . Ankara §ehir I
T:SDE[ FNem timaz Fiziksel Tip ve Hastanesi E D K & E D H E@/ H I:I Ofkﬂ,
< Rehabilitasyon ),
Cocuk Saghg ve ) | ¥4
: kara Sehir 4
Dog. Dr. Hayriye Gozde An
KANMAZ KUTMAN Has(allklm:{ Hastanesi E D K g E I:] H g E @ H |___]
Neonatoloji
\
Dog. Dr. Giilhan 4 Ankara $ehir
KURTOGLU CELIK ail Ly Hastanesi (YBU) e[ ] |xX|el] |« F& H m\}ps
g Tibbi Ankara Egitim ve
g [~ e i ] P B S
g Pl
Ankara Sehir / L
Dog. Dr. Ayga Tuba - 3 l?g
DUMANLI OZCAN ‘;n“lm ye Hastanesi E I:] K & E D % H
eanimasyon =
Ankara Sehir
Dog.Dr. Dilek OZTAS | Halk Saghigs mastanesi (vB0y | ELJ | xDX| e[] lﬂ E& | i
\
Dog. Dr. Muh G loji | Ankara Schir A
Kadri COLAKOGLU Cerrahisi Hastanesi e[X] k[ e] |n[A e @ H [:] Z
Sag. Mens. Olm. Uye. il
M.chmet Hilmi iktisat Maliye Emekli X [xk[J|e] |u[]el]]
| SECILMIS
Av. Mesut 4
i s Hukuk Serbest Avukat X | x|l el] [ uN) efd|nl]
Ankara Sehir
Mithendis Selahattin Biyomedikal Hastanesi/ CCN 3 : |
KAHRIMAN Mhendis Teknik e |« e[ | u(A eld| n(]
*:Toplantida Bulunma /
Etik Kurul Bagkaninin

Unvan/Ady/Soyadi:Prof. Dr. Fuat Emre CANPOLAT

e

92



APPENDIX C
Questionnaire Survey in Turkish

1/3

Onkoloji Polikliniginde Ses ve Gorsel Ortam Algis1 Arastirmas:

Bu anket calismasi, Bilkent Universitesi ig Mimarlik ve Cevre Tasarimu Boliimii’nde
hazirlanan, algilanan ses ve gorsel ortam arastirmasi kapsaminda yapilmaktadir. Ankette
kimliginiz sorulmamaktadir. Tiim katilimcilardan elde edilen verilen kesinlikle gizli tutulup,
sadece bilimsel amagla kullanilacaktir. Katilim tamamen istege baglidir.

Arastirmayla ilgili bilgi almak i¢in: zeynep.ugurlu@bilkent.edu.tr

A. Kisisel Bilgiler
1. Kag yasindasmiz?..........cceucee..
2. Cinsiyetiniz nedir?
O Kadin
O Erkek

QO Diger

B. Anket Béliimii

B1. Ses kaynagi tamlama

Su anda dinlediginiz dort cesit sesi hangi él¢iide degerlendirirsiniz?
Liitfen her ses ¢esidi igin bir yanit segin

Hig Biraz Kismen Cok fazla hakim

Teknolojik cihaz sesleri
(Bilgisayar, klima, havalandirma, vb.)

Diger sesler
(Siren, ingaat, endiistriyel, vb.)

Insan sesleri
(Diyalog, kahkaha, ayak sesi, vb.)

Doga sesleri
(Kus sesleri, riizgar, yagmur, vb.)

O 00
(8| U
O Lo
L 00
]
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B2. Algilanan etkin nitelik

Asagidaki her 8 dl¢ek i¢in, dinlediginiz ortam sesinin tammlanmasma ne élciide
katilirsimz ya da katilmazsimiz?
Liitfen her tamm igin bir yanit segin

Kesinlikle Katihyorum Ne katthyorum  Katilmiyorum  Kesinlikle
katiliyorum ne katilmiyorum katilmiyorum

-Memnuniyet verici

-Kaotik

-Heyecanlandirici

-Hareketsiz

-Sakin

-Rahatsiz edici

-Hareketli

-Monoton

{0 OB O E O E
010 000 (5 O
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({0 OO B )

B3. Cevredeki ses ortamimn degerlendirilmesi

Dinlediginiz ¢cevredeki ses ortamim genel olarak nasil tanimlarsimiz?

Cok iyi fyi Ne iyi, ne kotii Kotii Cok kotii

] L] [] [] L]

B4. Cevredeki ses ortamimn uygunlugu

Genelinde, dinlediginiz var olan ses ortami bulundugunuz mekina ne 6l¢iide uygun?

Hig degil Cok az Kismen Cok fazla Miikemmel olarak

] L] [] [] ]

3/3

BS. Cevredeki gorsel ortamin degerlendirilmesi

Gordiigiiniiz cevredeki gorsel ortam genel olarak nasil tammlarsimz?

Cok iyi Tyi Ne iyi, ne kotii Kotii Cok kotii

] L] [] L] L]

B6. Cevredeki gorsel ortamin uygunlugu

Genelinde, gordiigiiniiz var olan gorsel ortam bulundugunuz mekéna ne él¢iide uygun?

Hig degil Cok az Kismen Cok fazla Miikemmel olarak

] L] [] [] ]

B7. Gorsel-isitsel ortamin degerlendirilmesi

Gordiigiiniiz ¢cevredeki ortami genel olarak nasil tammlarsimz?

Cok iyi Iyi Ne iyi, ne koti Koti Cok kotii

] ] [] [] ]
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APPENDIX D

Questionnaire Survey in English
1/3

Research on Sound and Visual Environment Perception in Oncology Polyclinic

This survey is carried out within the scope of the perceived sound and visual environment
research prepared at Bilkent University, Department of Interior Architecture and
Environmental Design. Your identity is not asked in the survey. The data obtained from all
participants will be kept strictly confidential and will be used for scientific purposes only.
Participation is entirely voluntary.

For more information: zeynep.ugurlu@bilkent.edu.tr

A. Personal Information

2. Gender
O Female
O Male
QO Other

3. How long have you been diagnosed with the disease?........cccevuruenne

B. Questionnaire Part

B1. Sound source identification

To what extend do you presently hear the following four types of sounds?
Please tick off one response alternative per type of sound

Not Dominates
atall  Alittle Moderately A lot completely

Noise from technological devices

(cg. computer, HVAC, typing) D [:] I:l EI El
Other noise

(eg. sirens, construction, industry) |:| El |:| |:| E]
Sounds from human beings

(cg. conversation, laughter, foots?cps) D E] |:| D I:]
Natural sounds ':] ':I El [:] ':]

(eg. singing birds, wind, rain)
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B2. Perceived affective quality

For each of the 8 scales below, to what extend do you agree or disagree that the present
surrounding sound environment is...
Please tick off one response alternative per scale

Strongly Neither agree, Strongly
agree nor disagree Disagree disagree
-pleasant |:|

-chaotic

-vibrant

-uneventful

-annoying

-eventful

]
]
[]
-calm l:l
]
[]

)0 OO E OO 0 o
{0 O e U e L
({0 OO BN O O
[0 OO )

-monotonous I:]

B3. Assessment of the surrounding sound environment

Overall, how would you describe the present surrounding sound environment?

Very good Good Neither good, nor bad Bad Very bad

L] ] [] [] L]

B4. Appropriateness of the surrounding sound environment

Overall, to what extent is the present surrounding sound environment appropriate to the
present place?

Not at all Sli%hlly Moderately Veﬁ Perfectly

3/3

BS. Assessment of the surrounding visual environment

Overall, how would you describe the present surrounding visual environment?

Very good Good Neither good, nor bad Bad Very bad

] ] [] [] ]

B6. Appropriateness of the surrounding visual environment

Overall, to what extent is the present surrounding visual environment appropriate to the
present place?

Not at all Sli%'hlly Moderately ch_x Perfectly

B7. Assessment of the surrounding audio-visual environment

Overall, how would you describe the present surrounding environment?

Very good Good Neither good, nor bad Bad Very bad

1 ] [] [] ]
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