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ABSTRACT

Background: Orthorexia Nervosa (ON) is characterized by obsessive-compulsive tendencies and
the adoption of restrictive eating habits centered around healthy food choices. The lack of clear
symptoms and diagnostic criteria for ON has prevented its official recognition as a psychiatric eating
disorder in the DSM5, potentially leading to its unnoticed presence. The Diisseldorf Orthorexia Scale
(DOS) is a widely used assessment tool with strong psychometric properties to identify individuals
with ON. Due to the increased emphasis on health awareness during the pandemic, it is
advantageous to investigate alternate screening utilities, such as mindfulness-based tools including
Mindful Attention Awareness Scale (MAAS) and Mindful Eating Behavior Scale-Trait (MEBS-T) for
early detection and incorporating mindfulness-based interventions (MBIs) into their treatment plans.
Mindfulness encompasses all aspects of life, ensuring an accurate screening and treatment protocol
is crucial, as failing to do so can lead to malnutrition and social and psychological damage.

Aims: This diagnostic accuracy study aims to examine the potential of the Mindful Attention
Awareness Scale (MAAS) and the Mindful Eating Behavior Scale-Trait (MEBS-T) as screening
instruments for orthorexia nervosa (ON) by examining their sensitivity and specificity. The Dusseldorf
Orthorexia Scale (DOS) was used as the standard reference for ON diagnosis.

Methods: A sample of 250 adults participated in the cross-sectional study, using self-administered
tools - MAAS, MEBS-T, and DOS. The instruments underwent a translation and back translation
process to the Thai version, resulting in Cronbach's alpha scores ranging from 0.76 (DOS) to 0.88
(MAAS). We established the cut-offs for MAAS and MEBS-T through the comparison with the
standard cut-off point of The Diisseldorf Orthorexia Scale (DOS) for ON screening. We also examined

the performance of sensitivity and specificity according to Area Under the Curve (AUC). Furthermore,



we conducted a performance comparison between MAAS and MEBS-T and finally evaluated the
effectiveness of using either one or both tools to identify participants with ON.

Results: The cut-off score for MAAS is 44, achieving a sensitivity of 84.6% and a specificity of
91.9%. The MEBS-T cut-off score is 16, exhibiting a sensitivity of 82.1% and a specificity of 88.2%.
Both MAAS and MEBS-T were found to be effective screening tools with AUCs of 0.887 (95%Cl
0.817, 0.957) and 0.870 (95%CI 0.791, 0.949), respectively. We found no significant difference in
performance between MAAS and MEBS-T (P = 0.752). As for the results of the two tools combined,
it was found that the obtained sensitivity was 79.49% and the specificity was 85.78%. which does
not improve the diagnostic accuracy of people with ON.

Conclusions: It was concluded that both MAAS and MEBS-T are effective tools for screening people
with ON. Our study revealed that using either tool provides more benefits than using both tools to
screen together. In the future, mindfulness-based screening such as MAAS or MEBS-T would be
useful as a quick and effective screening instrument for ON, which could be used to plan treatment
using mindfulness-based psychotherapy.

Keywords: Orthorexia Nervosa, Diagnostic Accuracy, Mindfulness, Adults
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CHAPTER 1
INTRODUCTION

Following the COVID-19 epidemic, the pandemic had a negative impact on mental
health globally, with eating disorder sufferers suffering the most. The global burden of eating
disorders, although initially concentrated in high-income countries, has exhibited a notable
increase in various regions, particularly in East and South Asia.! Specifically, the pandemic may
be associated with an increased susceptibility to orthorexia nervosa (ON), an eating disorder
characterized by an excessive preoccupation with healthful food consumption.? Due to the
complex nature of eating disorders and their profound impact on physical, psychological, and
social aspects of human life, they are one of the most fatal mental illnesses and are associated
with various medical, psychological, and dietary comorbidities. While the prevalence and
impact of eating disorders span across diverse age groups and demographics, they pose a
significant challenge. The utilization of assessment, intervention, and collaborative therapy has
been shown to effectively mitigate risk factors and enhance the process of recovery.’
Therefore, it is crucial to accurately diagnose in order to strategically plan for effective
treatment and intervention.

According to the complexity for testing the diagnostic accuracy of a specific rating
scale, the aim of the Standards for Reporting Diagnostic Accuracy 2015 (STARD 15)* initiative
was to enhance the precision and comprehensiveness of studies focused on diagnostic

accuracy. The guideline is a 25-item checklist, and this thesis addresses most of these items.

1.1 Background of The Study

Orthorexia Nervosa (ON) exhibits signs of obsessive-compulsive traits, as well as the
adoption of harmful dietary restrictions and addictive behaviors associated with the
consumption of healthy food. Although these factors can be considered valid criteria for
classifying ON as a medical condition. Nevertheless, the lack of clear symptoms and diagnostic
criteria for ON has prevented its official recognition as a psychiatric eating disorder in the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5).> ON is a condition that can result
in rigid eating patterns, ranging from a strong focus on consuming organic and raw foods to
completely avoiding foods considered harmful. Moreover, extreme dieting often leads to a

decrease in the pleasure derived from food and requires spending a lot of time preparing



meals. It is important to promptly and accurately diagnose ON, as failing to do so can lead to
malnutrition, social and psychological damage.

There is a growing body of research that suggests a connection between mindfulness
and mindful eating with different facets of eating disorders, which include Orthorexia Nervosa
(ON).” Mindfulness-based treatments are most effective for addressing binge eating, emotional
eating, and eating triggered by environmental cues. Mindfulness is an engagement in the
observation of individual immediate experiences with an open and non-judgmental attitude.
Mindful eating is a specific form of mindfulness that centers on the act of eating. There are
the effects of mindful eating interventions on the transition from external to internal
motivations, which are associated with the adoption of healthier eating behaviors. Practicing
mindfulness and engaging in mindful eating techniques can assist individuals in addressing and
resolving their food-related challenges and that may be especially important for
understanding ON.”®

Early identification and treatments for eating disorders are crucial in the domains of
psychological and nutritional well-being. Early detection of people at risk of developing ON
before it fully manifests is of utmost importance, or it may develop into another actual eating
disorder. It enables the deployment of early therapies and greatly enhances the prognosis for
individuals affected.

Self-report measures are essential in this context, providing a less intrusive yet efficient
technique for both screening and planning treatment. The value of self-reporting resides in its
capacity to connect the personal challenges of individuals at risk with the clinical
understanding necessary for prompt intervention. The majority of self report rating scales were
employed in various contexts, including community samples for the aim of screening and
research, as well as in clinical settings for with the goal of therapeutic management’.

The Mindful Attention Awareness Scale (MAAS)™ and the Mindful Eating Behavior Scale-
Trait (MEBS-T)'! are two rating scales of the assessment instruments utilized to evaluate the
degree of mindfulness and mindful eating, correspondingly. While there is existing evidence
that supports the effectiveness of these measures in assessing mindfulness in general and
mindful eating, there is a lack of comprehensive research on their diagnostic accuracy in
identifying orthorexia nervosa (ON).

The Dusseldorf Orthorexia Scale (DOS)™ is an established instrument that is often utilized

for the purpose of diagnosing Orthorexia Nervosa (ON). The study quantifies obsessive



behaviors and attitudes associated with healthy eating and has been shown to have good
internal consistency and validity in multiple studies.’>" Therefore, DOS is widely considered
the standard for ON diagnosis.

This thesis primarily focuses on comparing the diagnostic accuracy of MAAS and
MEBS-T using this established scale, DOS. The objective of this study is to address the existing
research gap by examining the sensitivity and specificity of MAAS and MEBS-T in the detection

of ON, with DOS serving as the reference standard.

1.2 Statement of The Problem

Orthorexia Nervosa (ON), an eating disorder centered around healthy eating, currently
lacks precise diagnostic tools.!® The Dusseldorf Orthorexia Scale (DOS) is a widely used
diagnostic tool that may not fully consider the importance of mindfulness, which is a crucial
aspect of eating pathology.'”'” Mindfulness and mindful eating can be employed as a
complement approaches for assessing orthorexia scales, in order to gain a comprehensive
understanding of the patient's pathology.!’

The potential for detecting ON can be seen in two mindfulness-centered tools, namely
the Mindful Attention Awareness Scale (MAAS)! and the Mindful Eating Behavior Scale-Trait
(MEBS-T).'*™® The objective of this study is to determine the most effective cut-off points for
MAAS and MEBS-T and assess their sensitivity and specificity in comparison to DOS. Despite
the promise of MAAS and MEBS-T, the optimal cut-off points have not been clearly defined,
and there is a lack of comprehensive comparisons to DOS. This thesis addresses this ¢ap by
focusing on enhancing early detection of ON in order to lay the foundation for developing a

treatment plan, especially mindfulness-based intervention for ON.

1.3 Significance of The Study

Orthorexia Nervosa (ON) is a growing area of research within the field of eating disorders.
While ON is not currently recognized in the Diagnostic and Statistical Manual of Mental
Disorders (DSM-5), it has been increasingly observed in clinical settings.’® As a result, there is a
growing need for efficient diagnostic tools.

The Mindful Attention Awareness Scale (MAAS)'® and the Mindful Eating Behavior Scale-
Trait (MEBS-T)' are two possible utilities for identifying ON. With a specific focus on MAAS, to

quantify the level of dispositional mindfulness needed to indicate a potential risk or presence



of ON, and MEBS-T, to contribute to expanded knowledge of how mindful eating behaviors
can indicate a transition from healthy eating habits to pathological eating patterns.

This thesis conducts an analysis to compare the sensitivity and specificity of these tools
with the Dusseldorf Orthorexia Scale (DOS)'?, which is currently used as a benchmark for
detecting Orthorexia Nervosa (ON). The comparison has the potential to provide valuable
insights into the potential effective utilities in identifying ON. However, it is necessary to further
validate these tools and establish specific cut-off points in order to accurately detect ON. The
main significance of this studly is its potential to improve the accuracy of diagnostic instruments
using mindfulness-based tools, which can help detect and intervene in individuals with ON at
an earlier stage.

In addition, similar to individuals with anorexia nervosa (AN), individuals with ON may
experience significant medical consequences due to their behavior. However, unlike those
with AN, they do not have concerns about their weight or body shape. Traditional treatments
for eating disorders, such as anorexia, may not be effective for individuals with ON.!8
Understanding and accurately diagnosing ON is essential in order to establish a solid
foundation for developing targeted mindfulness-based interventions for ON in the near future.

As far as our knowledge goes, there have been no studies conducted on ON in Thailand.
The conclusions and findings of this study have the potential to make a significant contribution
to the existing literature on mindfulness and mindful eating scales as it relates to screening
for ON. Our research findings have the potential to inform clinicians and health professionals
in their diagnostic process by enhancing the diagnostic accuracy of MAAS and MEBS-T. This, in

turn, could potentially result in enhanced medical results for patients.

1.4 Purpose of The Study

The purpose of this study is to improve the understanding of how accurate mindfulness-
related instruments are in diagnosing Orthorexia Nervosa (ON). ON is a condition where
individuals have an excessive focus on eating healthy foods, which can have negative effects
on their health and well-being."® Further investigation is required to thoroughly assess the
diagnostic effectiveness of various promising tools." This is crucial in order to achieve accurate
diagnosis of ON, which is essential for timely and efficient mindfulness-based treatment.

The findings of this study have the potential to greatly contribute to the existing literature.
Specifically, they can establish validated cut-off points for MAAS and MEBS-T in detecting ON.



Furthermore, this study also includes a comparative analysis with DOS in order to gain valuable
insights regarding the effectiveness of these tools. This information will be valuable for the

application in both clinical practice and research.

1.5 Research Questions
The research questions have been proposed as follow:
1.5.1 Primary Research Question
(1) What are the suitable cut-off points for the Mindful Attention Awareness Scale
(MAAS) to accurately identify Orthorexia Nervosa (ON) in adults? Furthermore, how do the
sensitivity and specificity of the MAAS, when utilizing these cut-off points, compare to those
of the Dusseldorf Orthorexia Scale (DOS)?
1.5.2 Secondary Research Question
(1) What are the most effective cut-off points for the Mindful Eating Behavior Scale-
Trait (MEBS-T) in accurately identifying Orthorexia Nervosa among adults? Furthermore, how
do the sensitivity and specificity of MEBS-T, when utilizing these cut-off points, compare to
those of the Dusseldorf Orthorexia Scale (DOS)?
These research questions will guide the data collection and analysis processes of the
study. The study's findings will contribute to improving the detection and management of ON

and may also offer valuable insights for developing more effective diagnostic tools.

1.6 Research Objectives
This research's objectives are in line with the primary and secondary research questions.
1.6.1 Primary objectives
(1) To determine the optimal cut-off points for the Mindful Attention Awareness
Scale (MAAS) in detecting Orthorexia Nervosa (ON) among adults in Bangkok, Thailand.
(2) To assess the sensitivity and specificity of the MAAS (Determinant) by using the
Dusseldorf Orthorexia Scale (DOS) as the reference standard (End Point) in this observational

cross-sectional study.



1.6.2 Secondary objectives

(1) To determine the appropriate cut-off points for the Mindful Eating Behavior
Scale-Trait (MEBS-T) in order to effectively identify cases of Orthorexia Nervosa (ON) in the
adult population of Bangkok, Thailand.

(2) To evaluate the sensitivity and specificity of the MEBS-T (Determinant) by
comparing it to the Dusseldorf Orthorexia Scale (DOS), which is considered the reference
standard (End Point). This assessment will be conducted using an observational cross-sectional
design.

In summary, this thesis aims to explore the potential of two index tests as diagnostic
tools for ON compared to the reference standard, with the goal of improving our
understanding and early detection of this potential eating disorder. Each of these objectives
aligns with the guidelines of STARD 2015 for diagnostic accuracy studies; the objectives
incorporate the necessary elements, such as the study domain, determinant, end point, time

interval, and study type.

1.7 Research Hypothesis
This research's hypotheses are in line with the primary and secondary objectives.
1.7.1 Primary Hypotheses

(1) The Mindful Attention Awareness Scale (MAAS) has an optimal cut-off point to
determine Orthorexia Nervosa among adults in Bangkok, Thailand.

(2) In an observational cross-sectional study, the MAAS demonstrated a high level
of sensitivity and specificity in identifying Orthorexia Nervosa, particularly as in comparison to
the Dusseldorf Orthorexia Scale (DOS).

1.7.2 Secondary Hypotheses

(1) The Mindful Eating Behavior Scale-Trait (MEBS-T) has a defined cut-off point that
accurately detects those with Orthorexia Nervosa within the adult population in Bangkok,
Thailand.

(2) In an observational cross-sectional study, the MEBS-T shows a high level of
sensitivity and specificity to identify Orthorexia Nervosa. The study uses the Dusseldorf

Orthorexia Scale (DOS) as a reference standard.



The hypotheses propose that employing the mindfulness-based utilities to detect ON
may lead to improved diagnostic accuracy. The study aims to test these hypotheses and
enhance the overall understanding of ON. Studying this disorder will ultimately help in
effectively detecting and managing it. The findings presented can be used as a basis for future
studies aimed at improving diagnostic procedures and mindfulness-based intervention
approaches.

1.8 Definition of Terms

1.8.1 Orthorexia Nervosa (ON)

Orthorexia nervosa (ON) is a condition where individuals have an excessive
preoccupation with healthy eating, based on their own personal standards. This can manifest
as a strong focus on consuming organic and biologically pure foods, as well as a reliance on
dietary supplements. An individual with ON is characterized by an obsession with their health,
which has a negative impact on their quality of life. This is evident through their inflexible
dietary choices, difficulty in long-term planning, and tendency to make destructive food
choices.'?

1.8.2 Dispositional Mindfulness (DM)

Dispositional Mindfulness is defined as the state of being attentive and aware of
the present moment, while also recognizing and respecting the natural variations in individuals'
mindfulness levels. The term is a widely discussed attribute of consciousness that has been
closely associated with well-being.™

1.8.3 Mindful eating (ME)

Mindful eating involves applying the principles of mindfulness when it comes to
experiences with food. It means intentionally focusing on the present moment and adopting
a non-judgmental and accepting attitude.”

1.8.4 Mindful Attention Awareness Scale (MAAS)

The Mindful Attention and Awareness Scale (MAAS) is used to measure an
individual's tendency to pay attention to present-moment experiences while engaging in
everyday tasks. Individuals who score higher on the MAAS demonstrate a greater level of
awareness and receptiveness towards their inner experiences that also exhibit a higher degree
of mindfulness towards their behavior. MAAS is presently regarded as one of the extensively

employed tools in research for dispositional mindfulness. '



1.8.5 Mindful Eating Behavior Scale-Trait (MEBS-T)

The Mindful Eating Behavior Scale-Trait (MEBS-T) is used to assess trait mindfulness in
relation to food experiences. Those who score higher on MEBS-T exhibit a higher level of
mindfulness in their eating habits."!

1.8.6 Dusseldorf Orthorexia Scale (DOS):

The Dusseldorf Orthorexia Scale (DOS, English version) is a tool used to study
orthorexic eating behavior. The score range spans from 10 to 40, with a cut-off score of 30 or
higher indicating the presence of ON. DOS is currently one of the most widely used tools in
research for this purpose.’’

1.8.7 Diagnostic Accuracy Research

Studies evaluating the precision of a diagnostic utility in detecting the existence;,
sensitivity or nonexistence; specificity of a specific disease or condition.?*

1.8.8 Sensitivity

Sensitivity, also known as positivity in disease, is the measure of the proportion of
individuals who have the target condition (reference standard positive) and receive positive
test results.” In the context of diagnostic testing, sensitivity refers to the test's capacity to
accurately detect individuals who have the particular disease.?

1.8.9 Specificity

Specificity in health refers to the proportion of individuals who do not have the
target condition and receive negative test results.”” In the context of diagnostic testing,
specificity refers to the test's capacity to accurately identify individuals who do not have the
particular disease.!

1.8.10 Cut-off Point

In the setting of diagnostic testing, the cut-off point refers to a pre-established
threshold on a test. Results that fall above or below this threshold are interpreted as indicating
the presence or absence of the condition being investigated.?

1.8.11 ROC curves

ROC curves are a graphical representation that shows the relationship between true

positives and false positives at different cut-off points. They are useful for determining the

most suitable cut-off point for clinical purposes.?



1.8.12 Adult
The present study establishes a definition for adults, encompassing individuals from
young adulthood to late adulthood, specifically within the age range of 20 to 65 years based

on American Psychological Association (APA) Dictionary.’

1.9 Limitation and Delimitation
1.9.1 Limitation

(1) This study aims to focus on early screening for orthorexia nervosa. Rating scales
may have limitations in identifying psychiatric disorders due to their lack of coverage of
additional diagnostic criteria. Evaluating the self-report instrument alongside the Classification
Criteria for Orthorexia Nervosa is essential for diagnosing ON and determining the severity and
quantity of symptoms in people in general.

(2) The scope of this research is limited to adults residing in Bangkok, Thailand.
Moreover, thus study does not include clinical population with a background in relating to
eating disorders. Therefore, the findings may not be applicable to other populations or
geographical areas. The prevalence and characteristics of ON may be influenced by cultural
factors and regional variations in eating behaviors, which could result in different cut-off points
for other populations.

(3) The study's cross-sectional design allows for a snapshot of the situation at a
specific moment in time. The design of this study limits the ability to make inferences about
the causality or changes in the prevalence or severity of ON over time.

(4) The use of self-reported questionnaires in data collection might lead to bias as
a result of social desirability or imperfect memory recall. Respondents may provide inaccurate
information regarding certain behaviors, potentially impacting the accuracy of the findings.

(5) Given that ON is not formally recognized as an eating disorder, there are no
conclusive DSM-IV diagnoses that are regarded as the gold standard. Research examining the
validity and reliability of diagnoses may be compromised as a result.

1.9.2 Delimitation

(1) The study focuses specifically on adults, so the results may not be relevant for
younger populations, such as adolescents who may also experience ON.

(2) This thesis utilizes three diagnostic tools: MAAS, MEBS-T, and DOS. The study

does not consider other potentially relevant utilities or methods.
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(3) The study will consist of participants who choose to participate voluntarily.
Individuals with a documented history of psychiatric disorders that may impact eating
behaviors will not be included.

The finding of this thesis should be acknowledging and takes into account the
limitations and delimitations, which are then considered when interpreting and generalizing
the findings. Future research should focus on addressing the limitations mentioned and

expanding the study's scope to improve the comprehension and identification of ON.



CHAPTER 2
LITERATURE REVIEW

Orthorexia Nervosa (ON) is primarily driven by an unhealthy fixation on eating
healthily, rather than being solely influenced by any specific dietary beliefs.?* The study of ON
has progressed over time due to an increasing amount of research available. The absence of
a standardized diagnostic criterion for ON requires the examination of various diagnostic tools
in order to more precisely identify individuals affected by this disorder.'® The purpose of this
chapter is to examine the complexity and conceptualization of ON and its diagnostic methods.

The initial focus of this part examines its definitions, various ways ON presents itself,
and the diagnostic methods currently in use. One particular area of interest will be the
Dusseldorf Orthorexia Scale (DOS), a well-established and reliable tool utilized for evaluating
orthorexic tendencies. The concept of mindfulness and its application in the context of eating
disorders is subsequently reviewed, with a focus on two specific utilities: the Mindful Attention
Awareness Scale (MAAS) and the Mindful Eating Behavior Scale-Trait (MEBS-T). The role of
these tools is emphasized. Finally, the existing literature on the diagnostic accuracy of
mindfulness-based tools in identifying ON is discussed.

This literature review focuses on the intersections of ON, dispositional mindfulness,
mindful eating and diagnostic accuracy. Its purpose is to establish the groundwork for this
research, which aims to assess the sensitivity and specificity of MAAS and MEBS-T in detecting
ON by using DOS as a reference standard for the evaluation. The literature will be thoroughly
examined to establish a strong foundation and contextual comprehension for the empirical

study.

2.1 Understanding of Orthorexia Nervosa: Clinical Features, Prevalence, and Current
Diagnostic Methods

2.1.1 Understanding of Orthorexia Nervosa (ON)

According to Shafique et al. (2017)®, Benjamin Franklin famously asserted that an
excessive preoccupation with one's health can have negative consequences for one's well-
being, and that aforementioned statement remains valid for individuals who are categorized
as Orthorexia Nervosa (ON). The term “Orthorexia Nervosa” originated by Bratman®® to

describe a situation where individuals become excessively obsessed and dysfunctional in their
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pursuit of eating only healthy food. It is derived from the Greek words "orthos," which means
"right," and "orexis," which means "appetite."?’ According to Dunn and Bratman, an ltalian study
by Donini et al. (2004) was the first to characterize orthorexia nervosa as an extremist obsession
with healthy foods in a peer-reviewed journal, which led to a notable condition. The concept
of ON has evolved from a conceptual idea to a practical notion that merits scientific
examination.'®

ON is separate from merely adhering to a nutritious eating plan. The disorder is not
caused by the particular diet itself, but rather by the excessive preoccupation with maintaining
dietary purity and the negative impact it has on one's life. There are various theories of healthy
eating, including veganism, the paleo diet, raw foods, and the Mediterranean diet etc.
However, these theories, despite their significant differences in recommendations, are not
directly linked to the onset of ON. Instead, ON is caused by an excessive emphasis on the
quality of one's diet, to the point where this preoccupation becomes clinically challenging
leading to stress, social isolation, and occasionally malnutrition.?*

2.1.2 Clinical features

More than a decade ago, Orthorexia nervosa (ON) as a new food routine was
introduced, which focuses on consuming healthy, pure, and mostly unprocessed foods. This
regimen has gained popularity in this current era of tension. According to Bratman & Knight,
(2000),%® the person who originally coined the term Orthorexia, the characteristics of individuals
with ON can be described as follows:
1) “They spend a significant amount of time, more than 3 hours per day, thinking about,
shopping for, and preparing healthy food.
2) They may feel superior to those who have different eating habits.
3) They strictly adhere to a specific health-food diet and may engage in compensatory
restriction to make up for any dietary indiscretions.
4) Their self-esteem is tied to their ability to stick to the diet, leading to feelings of guilt and
self-loathing when they stray and self-satisfaction when they comply.
5) They prioritize eating properly above other personal values, relationships, previously
enjoyed activities, and sometimes, ironically, their own physical health”.

Differentiating between an eating behavior that is simply unusual and occasionally
extreme, and one that is considered clinically significant, is highly important in this area of

study.” ON is a condition used to refer to a clinical behavior related to eating disorders
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characterized by an excessive preoccupation with healthy eating, leading to inadequate diets
and potential health complications.”® Considerable research interest has been focused on
studying the clinical features of ON, according to a study by Koven and Abry (2015)",
individuals with ON display inflexible dietary regulations, heightened preoccupation with the
quality of their food, and experience social seclusion as a result of their eating behaviors.
Similarly, Bustamante and Darussalam (2012)* mentioned that ON becomes problematic
when individuals impose strict dietary restrictions on themselves, leading to significant
negative effects on human functioning. These effects can include malnutrition, social isolation,
and impairment in carrying out everyday tasks.

Despite the growing body of research and interest in ON, the absence of well-
defined symptoms and diagnostic criteria has hindered its formal inclusion as a psychiatric
eating disorder in the Diagnostic and Statistical Manual of Mental Disorders (DSM-5).” Orthorexia
shares similarities with anorexia nervosa (AN) and bulimia nervosa (BN), but it is more strongly
associated with obsessive-compulsive disorders (OCD).*® Unlike AN and BN, weight loss is not
a primary motivation in ON.?* Moreover, instead of prioritizing adequate nutrition, they focus
on finding the "healthiest" food. ON, despite lacking the most common signs of AN and BN, is
not a new eating disorder. However, ON should be regarded as a condition characterized by
atypical eating patterns associated with obsessive-compulsive symptoms, stemming from an
excessive fixation on consuming only healthy food and prioritizing food quality.> Please refer
to Figure 2.1 for the diagram illustrating the distinct and shared characteristics of ON, AN, and
OCD. In addition to being related to eating disorders, ON is also classified by Donini et al.
(2004)*! as a behavioral and personality disorder due to the excessive focus that orthorexics
place on consuming healthy food. They become preoccupied with this pursuit for extended

periods of time and may encounter negative consequences in their daily lives.
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Orthorexia

« Focus on food quality
* Unrealistic food beliefs

* Desire to maximize health
* Flaunt behaviors

* Limited insight
* Guilt over food
transgressions

* Intrusive thoughts
* Ritualized food
preparation

* Focus on
contamination

* Ego-syntonic
thoughts

* Perfectionism

« Cognitive e Impaired
rigidity functioning

o Trait * Poor external
anxiety monitoring

Anorexia

* Impaired working memory

« Obsessions and
compulsions may
extend beyond food

» Focus on food
quantity

* Fear of obesity;
disturbed body image

* Secretive about behaviors
* Realizes that behaviors

are excessive/
unreasonable

* Drive for thinness; * Depressed mood

excessive exercising

* Ego-dystonic
thoughts

Figure 2.1 The diagram comparing Orthorexia, Anorexia, and OCD*®

Despite multiple research have mentioned potential criteria for ON, but the first
diagnostic criteria in the refereed literature were introduced by Moroze et al. in 2015.% (See
Table 2.1). In their recent work, Dunn and Bratman (2016) have presented updated
conceptualizations of ON with the aim of deepening our comprehension of this phenomenon
and incorporating weight loss aspects into the new criteria.’® (See Table 2.2).

While there are already established criteria, it is important to view the proposed-
ON criteria as working criteria that may undergo revisions and modifications in the future. These
criteria should not only be seen as definitive proof that ON is distinctly different from anorexia

nervosa.>?
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Table 2.1 Initial Proposed Orthorexia Nervosa (ON) Diagnostic %

Diagnostic Criteria

Details

Criterion A: Obsessional
preoccupation with eating
"healthy foods," focusing on
concerns regarding the quality
and composition of meals.

(Two or more of the following.)

1. Consuming a nutritionally unbalanced diet due to

preoccupying beliefs about food "purity."

2. Preoccupation and worries about eating impure or
unhealthy foods and the effect of food quality and

composition on physical or emotional health.

3. Rigid avoidance of foods believed by the patient to be
"unhealthy," which may include foods containing any fat,
preservatives, food additives, animal products, or other

ingredients considered by the subject to be unhealthy.

4. For non-food professionals, excessive time (3 or more hours
per day) spent reading about, acquiring, and preparing specific
types of foods based on their perceived quality and

composition.

5. Guilty feelings and worries after transgressions where

"unhealthy" or "impure" foods are consumed.

6. Intolerance to other's food beliefs.

7. Spending excessive amounts of money relative to one's
income on foods because of their perceived quality and

composition.

Criterion B: The obsessional
preoccupation becomes
impairing by either of the

following

1. Impairment of physical health due to nutritional
imbalances, e.¢., developing malnutrition because of an

unbalanced diet.

2. Severe distress or impairment of social, academic, or
vocational functioning due to obsessional thoughts and

behaviors focusing on patient's beliefs about "healthy" eating.

Criterion C: The disturbance is not merely an exacerbation of the symptoms of another disorder

such as obsessive-compulsive disorder or schizophrenia or another psychotic disorder.

Criterion D: The behavior is not better accounted for by the exclusive observation of organized
orthodox religious food observance or when concerns with specialized food requirements are in

relation to professionally diagnosed food allergies or medical conditions requiring a specific diet.
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Table 2.2 Updated Classification Criteria for Orthorexia Nervosa'®

Criteria

Description

Criterion A: Obsessive focus
on ‘“‘healthy’” eating, defined
by a dietary theory or set of
beliefs whose specific details
marked by

may vary;

exaggerated emotional
distress in relation to food
choices perceived as
unhealthy. Weight loss may
ensue as a result of dietary
choices, but this is not the
primary goal. As evidenced by

the following:

Al. Compulsive behavior and/or mental preoccupation
regarding affirmative and restrictive dietary practices

believed by the individual to promote optimum health.

A2. Violation of self-imposed dietary rules causes
exaggerated fear of disease, sense of personal impurity
and/or negative physical sensations, accompanied by

anxiety and shame.

A3. Dietary restrictions escalate over time, and may come
to include elimination of entire food groups and involve

¢

progressively more frequent and/or severe ‘‘cleanses’
(partial fasts) regarded as purifying or detoxifying. This
escalation commonly leads to weight loss, but the desire to
lose weight is absent, hidden or subordinated to ideation

about healthy eating.

Criterion B: The compulsive

behavior and mental

preoccupation becomes
clinically impairing by any of

the following:

B1. Malnutrition, severe weight loss or other medical

complications from restricted diet.

B2. Intrapersonal distress or impairment of social, academic
or vocational functioning secondary to beliefs or behaviors

about healthy diet.

B3. Positive body image, self-worth, identity and/or

satisfaction excessively dependent on compliance with self-

defined “‘healthy’” eating behavior.

Although the criteria for ON have been previously defined, the prevalence of this

condition remains ambiguous.
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2.1.3 Prevalence of orthorexia nervosa (ON)

Estimating the prevalence of orthorexia nervosa (ON) poses challenges due to
several factors. These include the absence of a consensus on diagnostic criteria, variations in
assessment tools, variations in subgroup populations, and cultural differences in people's
perceptions of healthy eating habits.

The prevalence of ON has been a subject of varying estimates in different studies.

)18 rates of ON have been

As highlighted in the review conducted by Dunn and Bratman (2016
reported to range from less than 6% to as high as 88.7% in specific subpopulations. Since this
thesis emphasizes the adult population in Bangkok, a similar study conducted in [taly
discovered that Orthorexia had a prevalence of 57.6% among adult subjects from the general
population. In the Asian context, the prevalence of Chinese undergraduate students had a
substantially lower rate of 7.8%', while Ashtanga yoga practitioners in Spain showed a
prevalence as high as 86%.** Interestingly, gender differences could potentially influence the
prevalence of ON. The study from Turkey discovered that medical male students showed a
higher level of focus on consuming nutritious food compared to medical female students. In
addition, a notable percentage (43.6%) of those medical students demonstrated orthorexic
behaviors.> Further exploration should be conducted on this aspect.

In conclusion, the true prevalence of ON remains unknown due to variations in
population-based factors such as gender, culture, the present absence of standardized
diagnostic criteria, and the use of different diagnostic methods.

2.1.4 Current diagnostic methods for Orthorexia Nervosa (ON)

As mentioned earlier in this chapter, it is important to note that Orthorexia Nervosa
(ON) is not included as an officially recognized eating disorder in the DSM-5. Therefore, ON
does not have a standardized diagnostic criterion. Numerous instruments have been
developed to evaluate behaviors and attitudes to detect ON, these methods are capable of
evaluating orthorexic behavior in various populations.

Four self-report scales commonly used to measure orthorexia nervosa are
Bratman's Orthorexia Test (BOT), the ORTO-15, the Diisseldorf Orthorexia Scale (DOS) and the
Eating Habits Questionnaire (EHQ).

In 2000, Bratman and Knight?® created the first self-report assessment to identify
behaviors and attitudes related with orthorexia nervosa, a term Bratman used to indicate a

preoccupation with healthy or correct eating. The Bratman Orthorexia Test (BOT) includes ten
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yes/no questions to measure a health-food obsession. Meal preparation time, mental energy,
dietary regulations, self-esteem, and whether a balanced diet impacts personal relationships
or various diets are covered. It worthwhile to note that the BOT is a basic tool, it does have
its limitations. The binary response style of the assessment might not accurately represent all
behaviors and perspectives related to orthorexia.”® Therefore, the BOT should be utilized for
screening purposes rather than for making diagnoses.

The ORTO-15 is a frequently utilized tool consisting of 15 items self-report
inventory, developed by Donini et al. (2005)°" measures obsessiveness in choosing,
purchasing, prepping, and eating nutritious meals. Orthorexic behaviors increase with lower
ORTO-15 scores. Its psychometric qualities have been addressed since the recent study found
ORTO15 to be a poor tool for assessing orthorectic inclinations and moderately reliable and
consistent.

The recent and important for studying orthorexia is the Dusseldorf Orthorexia Scale
(DOS), a 10 items self-report tool. DOS was developed by Barthels et al. (2015)'? and has an
English version made available by Chard et al. (2019)."?

The longer 21-item DOS was initially created in German and is composed of 3
subscales. The Orthorexic Eating Behavior subscale gave rise to the unidimensional ten-item
Dusseldorf Orthorexia Scale. The other two subscales revolve around being the Avoidance of
Additives subscale and the Supply of Minerals subscale. The DOS evaluation was conducted
on a sample of 1,340 test subjects from the general population. The reliability of the data was
found to be high, with a Cronbach's Q coefficient of 0.84. Additionally, the test-retest reliability
showed a strong correlation of 0.79.'%'® For the English version, the process of translation and
back-translation involved converting the 10-item German version of DOS into English. No item
was dropped off. The sample consists of 384 university students from the United States. The
assessment of internal consistency and reliability was conducted using Cronbach's alpha and
intra-class correlation coefficients. The Eating Habits Questionnaire (EHQ) and Eating Disorders
Inventory were utilized to assess either conceptual or discriminant validity. The factor structure
underwent testing through primary and confirmatory factor analyses. The English (E)-DOS and
EHQ exhibited a robust association (r = 0.76, p <.001), indicating a high level of construct
validity. The Cronbach's alpha coefficient was 0.88, indicating a strong level of internal

consistency.'?
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Compared to ORTO 15, the study of the DOS has been conducted in various
cultures in a more comprehensive manner, revealing good reliability and validity in identifying
orthorexic behaviors.” Therefore, DOS has been suggested as a benchmark for ON.

Another utility is the Eating Habits Questionnaire (EHQ)®, it is a self-report
questionnaire consisting of 21 items. It was developed by Gleaves, Graham, & Ambwani in
2013 and is widely used to assess orthorexic behaviors. The EHQ has strong reliability and
validity when it comes to psychometric properties. The instrument consists of three aspects
of orthorexic behavior: “problems related to healthy eating, knowledge of healthy eating, and
positive attitudes towards healthy eating”.

It is important to note that, BOT, DOS, and EHQ are reliable instruments for
measuring orthorexic eating behavior. Nevertheless, the study suggests that the ORTO-15 is
not a suitable tool for assessing orthorexia nervosa, particularly when employing the scoring
procedure initially proposed.”

These findings suggest that the DOS has the potential to be a valuable diagnostic
tool in both clinical and research settings. The DOS, use as a reference standard for this study,
is considered to be an effective tool for measuring orthorexia nervosa. The tool demonstrates
a strong model fit, exhibits high internal reliability, shows a significant correlation with other
reliable tools, and outperforms the ORTO-15. The validity of DOS is discussed further in this
chapter.

Furthermore, as previously discussed in the Classification Criteria for Orthorexia
Nervosa (ON), introduced by Dunn and Bratman in 2016 (Table 2.2). Both the DOS® and the
Dunn & Bratman criteria’® are used in orthorexia research; however, their predominance may
vary depending on the research context or clinical scenario. The DOS provides a quantifiable
measure through the use of a questionnaire, which is frequently employed in empirical
research that needs statistical analysis. Conversely, the Dunn & Bratman criteria may be more
appropriate for clinical diagnosis and defining a uniform definition of ON.

DOS is a measurement tool used to assess orthorexia which the testing have
demonstrated that the scale is both valid and reliable for assessing orthorexic actions and
attitudes. The DOS exhibits a clear and coherent framework, consistently displaying robust
internal consistency and construct validity across multiple experiments. Unlike a measuring
scale, the Classification Criteria for Orthorexia Nervosa (ON), introduced by Dunn and Bratman

in 2016, offer a specific set of diagnostic criteria. The criteria were developed to offer a uniform



20

approach for diagnosing ON and to facilitate further research and recognition of the disease
within the DSM-5 framework.

Due to the nature of this diagnostic accuracy research, statistical analysis is
necessary. The research utilizes the validated DOS and its cut-off point. Therefore, it is not
suitable to use the Classification Criteria for ON proposed by Dunn and Bratman in 2016, as it
does not align with the research objectives. Hence, the aforementioned DOS should be taken
into consideration for implementation.

In conclusion, this study utilizes DOS as a reference standard to achieve its
objectives. While the diagnosis of ON still poses complications due to the lack of universally
established diagnostic criteria. Therefore, it is essential to explore further in this research area.
By conducting this study, we can enhance our knowledge and improve our capability to

diagnose and treat this condition effectively.

2.2 Associations Between Dispositional Mindfulness, Mindful Eating, and Orthorexia Nervosa
This section will discuss the literature pertaining to the factors influencing Orthorexia
Nervosa that are examined in this study.
2.2.1 Dispositional Mindfulness (DM)

The concept of mindfulness is commonly associated with the 2500-year-old
tradition of Buddhism. However, its origins can be traced back to contemplative practices in
the East and it is deeply rooted in Buddhist psychology.*! The study of mindfulness traces its
roots back to the ancient term "Sati" in Pali, which translates to "to remember." This term
signifies the practice of being fully present and maintaining awareness and concentration in
one's state of mind.*

According to Jon Kabat-Zinn, Mindfulness has been considered as “awareness that
emerges through paying attention on purpose, in the present moment, and nonjudgmentally
to the unfolding of experience moment by moment”.** The interpretation could be explained
as the propensity to pay attention to the "here and now" moment without forming any
preconceived notions about those present situations. Mindfulness can be categorizing into
two simple categories: dispositional mindfulness (DM, trait mindfulness), and state
mindfulness. Dispositional mindfulness is an individual's consistent quality or habitual way of
behaving that occurs at variable levels among the population regardless of mindfulness

practice (e.g., mindfulness meditation, mindfulness-based intervention). While the levels of
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awareness in the present moment, context, or circumstance are considered “state
mindfulness”. It is a temporary condition that can be strengthened by the meditation practice.
However, engaging in the practice of mindfulness meditation can also contribute to the
enhancement of dispositional mindfulness as well.** In this study, the focus is on DM.

Presently, the significance of empowering individuals to take responsibility for their
own well-being is even more important. Since previous research suggested that
psychopathological symptoms (e.g., depression, eating disorder), cognitive processes (e.g.,
rumination), and emotional factors (e.g., well-being) all demonstrated correlations with DM. In
stressful or unpredictable circumstances, DM may be a useful tool for facilitating adaptation
strategies to support individuals’ wellness.*

There have been numerous research studies conducted on DM in various clinical
settings. For example, according to a study conducted by Carlson and Brown (2005)*, DM has
an impact on the psychological well-being of cancer patients, regardless of whether they are
compared to nonclinical controls or not. Another study was conducted on clinical samples,
which found a negative correlation between DM and the severity of dependence among adults
who were seeking treatment for substance use disorders.*’

The purpose of this chapter is to explore the impact of DM on Orthorexia nervosa,
a topic that will be further discussed in the following sections.

2.2.2 Mindful Eating (ME)

The term "mindful eating" can be seen as a subset of the broader concept of
mindfulness. It focuses specifically on the act of eating and the various emotions, thoughts,
and motivations that are associated with it.”® The concept is relatively new but has garnered
significant interest in multiple disciplines, including nutrition, psychology, and neuroscience.

While there is currently no standardized operationalization, Mantzios defines
mindful eating behavior as "the sustained attention to a sensory element of the eating
experience (e.g., the taste) and a non-judgmental (or non-evaluative) awareness of thoughts
and feelings that are incongruent to the sensory elements of the present eating experience".*

ME promotes the idea of individuals relying on their bodies to determine their
eating choices, including what, when, and how much to consume. This skill is crucial for
practicing intuitive eating (adaptive eating style), which is closely connected to ME. ME also
related with gratitude and an understanding of the interconnectedness between all living

beings on earth, during the meals.”
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Although ME has the potential to offer numerous benefits, it is important to
acknowledge that there are several challenges associated with it. For example, there is a lack
of extensive empirical studies on mindful eating practices, along with methodological
concerns. Additionally, there is a need to address the challenge of effectively implementing
and sustaining mindful eating practices in diverse populations.?

2.2.3 Dispositional Mindfulness (DM) and Orthorexia Nervosa (ON)

Dispositional Mindfulness (DM) draws the individual’s attention back to their food
being consumed. Not only have eating disorders found a negative correlation with DM, but
interestingly, DM has also been considered one of the tools in an innovative lifestyle medicine
strategy for lifestyle modification. Increasing food-awareness skills is adopted as part of the
mindfulness approach, which aims to have individuals make more deliberate food choices.***

Based on the results of the study from Annameier et al. (2018)*, it was observed
that adolescent girls at risk for type 2 diabetes (T2D) who exhibited higher levels of
dispositional mindfulness had a tendency to consume fewer calories during the Eating in the
Absence of Hunger (EAH) paradigm. This indicates that mindfulness may have the potential to
prevent excessive eating when not experiencing hunger, thus influencing eating habits in a
manner that could be advantageous for managing or preventing T2D and obesity. Another
research has found that the use of mindfulness, was effective in promoting improvements of
body image and weight loss. However, it did not result in more favorable outcomes compared
to the standard treatment on its own. This study also suggests that although mindfulness is
applicable in addressing eating disorders and body image concerns, it might not necessarily
improve the efficacy of current behavioral weight loss treatments.”® Additional investigation is
suggested to examine the possible benefits of including mindfulness, in interventions for body
image and weight management.

According to recent study from Kalika et al. (2023)", people who have higher levels
of mindfulness tend to engage in fewer orthorexic behaviors. Individuals with ON often face
significant distress and engage in self-punishment when they deviate from their rigid dietary
rules. Individuals who possess higher levels of mindfulness tend to approach their behaviors
with less judgment and greater acceptance, thereby reducing their distress. On the other hand,
individuals with ON also tend to exhibit diminished levels of "acting with awareness," a crucial
aspect of mindfulness. This suggests that those with ON may not be completely present or

consciously aware during their eating behaviors.



23

Moreover, orthorexia nervosa has been found to be related to anorexia nervosa
(AN). Some studies conducted to study the connection between DM and AN can provide a
better understanding of the relationship between DM and ON. For example, study examined
the mindfulness levels of individuals with eating disorders, specifically AN. These disorders are
recognized for their primary characteristic of body-image disturbance. The study indicates that
both body experience and mindfulness play crucial roles in promoting good health, safety,
and comfort, as well as fostering personal growth and development in patients with AN.>*

Although there have been previous studies conducted in this field attempting to
understand the relationship between DM and ON, it is important to note that the study of
those two areas is still relatively new. Therefore, there are limitations in fully comprehending
its relevance.

2.2.4 Mindful eating (ME) and Orthorexia Nervosa (ON)

Mindful eating (ME) has the potential of successfully tackling problematic eating
behaviors.®? Mindful eating practices may be consider as one of a strategy to encourage
individuals, to make healthier food choices that are beneficial to their overall health and well-
being to obtain optimal health.”” ME was also found to be able to change unhealthy eating
patterns and even lower fasting blood glucose™

Different studies have yielded varying results regarding the association involving
mindful eating and orthorexia nervosa (ON). Recent research has found no evidence of a
connection between ME and ON. One reason for the variation in the results regarding ME
could be attributed to the investigation of a vegan-only population.® However, others have
found a negative connection between mindful eating and ON. As a study from Kalika et al.
(2023)" suggested that ON has been linked to a negative impact on ME. Individuals with
orthorexic tendencies tend to prioritize the quality of their food, which can have adverse
effects on normal human function.

Existing literature suggest that eating mindfully may help people make healthier
decisions about food consumption (e.g., higher diet quality). An individual's mindful eating
habits result in a predisposition to comply with a healthy dietary profile. Where food choice
lies in the physical dimension of wellness, rigidity on extreme food choices (one of the
characteristics of ON) may be viewed as a preventive means of promoting positive individual

holistic health benefits.>>>’
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Recent study from Thorn et al. (2023) suggested that guilt and shame are found to
have significant negative relationships with ME, as well as with hunger, satiety, and eating with
awareness. The study concluded that feelings of guilt and shame could hinder the acceptance
of mindful eating habits. This could potentially lead to a cycle where strict dietary control,
limited ME, and elevated guilt and shame continuously reinforce each other.”® The practice
of ME, which involves heightened awareness and attention to bodily signals, may help
alleviate some of the obsessive tendencies observed in individuals with ON.*?

In summary, emerging research indicates a link between mindfulness and mindful
eating with various aspects of eating disorders, including Orthorexia Nervosa. The next section
aims to explain the rationale for using the standard scale of Dispositional Mindfulness (MAAS)

and Mindful Eating (MEBS-T) as Diagnostic Tools for Orthorexia nervosa.

2.3 Rationale for Utilizing Dispositional Mindfulness and Mindful Eating as Diagnostic
Tools for Orthorexia Nervosa

Rooted in ancient meditation traditions and increasingly integrated into psychological
therapies, mindfulness has demonstrated potential for improving different aspects of life,
including eating behaviors. One's approach to life can have a profound effect on eating habits,
cognitive functions, emotional reactions, and behaviors associated with food intake and food
choices™*!. Therefore, mindfulness and mindful eating may be valuable screening tools for
eating disorders, with a particular focus on orthorexia nervosa in this study. Healthcare
professionals have the potential to detect early signs of disordered eating patterns by
evaluating an individual's level of mindfulness and mindful eating before they progress into
full-blown eating disorders.

The use of standardized rating scales as initial screening instruments is a common
practice in order to facilitate the process of reaching a final diagnosis. Maximizing sensitivity in
rating scales to encompass probable subjects is crucial.’

This thesis is expanding the review to include the domain of mindfulness, specifically in
relation to the treatment of mental health disorders, which include eating disorders. It is in
response to the increasing popularity of mindfulness-based interventions.” In this study, our
main focus will be on two measures related to mindfulness: the Mindful Attention Awareness
Scale (MAAS) and the Mindful Eating Behavior Scale-Trait (MEBS-T). This chapter will explore

how these measures could potentially be useful in diagnosing ON.
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The objective of this thesis is to examine the diagnostic accuracy of two standardized
questionnaires as the index tests, the Dispositional Mindfulness Questionnaire (MAAS)'® and
the Mindful Eating Questionnaire (MEBS-T)!!, for the detection of Orthorexia Nervosa (ON),
while utilizing the Dusseldorf Orthorexia Scale (DOS)* as the reference standard. This study
aims to make a valuable contribution to the field by enhancing diagnostic procedures and
enhancing early detection of the disorder. Which adheres to the guidelines of the Standards
for Reporting of Diagnostic Accuracy Studies 2015 (STARD 15).

The primary objective is to determine the optimal cut-off points for MAAS in order to
enhance the accuracy of detecting Orthorexia Nervosa in adults, by maximizing both sensitivity
and specificity. This thesis aims to evaluate and describe the sensitivity and specificity of the
MAAS in comparison to DOS, which serves as the reference standard.

The secondary objective is to conduct another similar analysis, but with a specific
emphasis on MEBS-T. This thesis intends to determine the optimal cut-off points for MEBS-T
in accurately diagnosing ON in adult individuals. The study aims to describe and evaluate the
sensitivity and specificity of the MEBS-T in comparison to the DOS, as well as the approach
taken with the MAAS. A well-established and reliable tool utilized in this study has been
discussed as follows:

2.3.1 Dusseldorf Orthorexia Scale (DOS); Reference Standard
The Dusseldorf Orthorexia Scale (DOS)* is used to study orthorexia nervosa, which

entails an intense concern with healthy eating that can impair human functions. Even though
the DOS requires more validation and could be subject to self-perception and social
desirability biases, due to its strong psychometric properties, it remains a trustworthy and
effective instrument for understanding orthorexia nervosa in research and clinical contexts.
Its development, validation, and use as a diagnostic tool for Orthorexia Nervosa

The development of Dusseldorf Orthorexia Scale (DOS), validation, and use as a
diagnostic tool for Orthorexia Nervosa are discussed separately as follows:

The development of Dusseldorf Orthorexia Scale (DOS)

The Dusseldorf Orthorexia Scale (DOS) is a tool used to measure Orthorexia Nervosa
(ON), which can be described by a great deal of concern with healthy diet and maintaining a
nutritious a healthy eating. The DOS is a questionnaire based on self-report that was originally
created in German by Barthels, Meyer, and Pietrowsky in 2015.2 Its English version's

psychometric evaluation had been carried out by Chard et al. in 2019."* The DOS has been



26

widely utilized and has become popular among various cultural backgrounds, for a recent
study, ltalian version®®, Spanish version® Chinese version’® and a Polish version'* were
developed.

The DOS is an instrument for self-report that consists of 10 items. Each item is
specifically designed to evaluate obsessive behavior and thoughts related to maintaining a
healthy diet. This scale specifically examines the cognitive and behavioral aspects of
orthorexia nervosa. Each item is evaluated using a 4-point Likert scale, ranging f from 1 (does
not apply to me) to 4 (applies to me). Example of the question include “I have certain nutrition
rules that | adhere to” and “I feel upset after eating unhealthy foods”. The item scores are
added up to determine the total score where higher scores indicate a greater inclination
towards orthorexic behavior.

The Validation of Dusseldorf Orthorexia Scale (DOS)

The Dusseldorf Orthorexia Scale (DOS) is a valid and reliable tool used to determine
those who have an excessive preoccupation with healthy eating, to the point where it
negatively impacts their everyday routine. The preliminary validation study conducted by
Barthels et al. (2015)* found that the DOS showed strong internal consistency. This was
evident from a Cronbach's alpha coefficient of 0.84, which suggested that all scale items
consistently assessed the same construct. Additionally, this study also demonstrated excellent
test-retest reliability (r = .79), indicating that the measure remains stable over time.The DOS
has demonstrated a strong correlation with assessments of related patholosgical eating habits,
suggesting its good validity.

Chard et al. (2019)" aimed to validate the Dusseldorf Orthorexie Scale (DOS)* by
utilizing a sample of students who speak English from the United States. The investigators are
able to demonstrate that the scale is psychometrically robust. Furthermore, numerous studies
have consistently verified the reliability and validity of this measure among diverse
populations and languages, thereby strengthening its overall applicability.

An example illustrating such studies is the investigation carried out in China. The China
version of DOS demonstrated strong internal consistency(0l=0.80). Additionally, it exhibited
good test-retest reliability(r=0.77). Moreover, the DOS exhibited strong construct validity, as it
showed significant correlations with established measures of disordered eating behavior.'
Another study was conducted on Spanish-speaking populations to translate and validate the

Spanish version of the DOS. The tool exhibited that internal consistency is high, as indicated
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by the Cronbach's alpha coefficient of 0.84. Furthermore, the analyses provided support for
the scale's original unidimensional structure.®! Consistent with another study that established
DOS in the Polish version, this study indicated strong internal consistency with a Cronbach's
alpha of 0.84. In addition, the Polish version of DOS showed strong correlation with all
subscales of Eating Habits Questionnaire (EHQ).!* A recent study has developed the lItalian
Version of DOS, which demonstrates a unidimensional structure and high internal consistency
(0L = 0.88). Additionally, the study provides evidence demonstrating the criterion validity of
the scale.®

Even though DOS is valid and reliable to detect ON, however, like many other
scientific fields, additional research and validation are necessary to support these findings and
enhance the diagnosis of orthorexia nervosa. As suggested by Barthels et al. (2015)%%, although
it is evident that orthorexic eating behavior falls under the category of eating disorders, it
remains uncertain whether it should be classified as a distinct mental illness or if it is distinct
from anorexia nervosa, As well as the discussion of whether it is possible to identify potential
treatment approaches that could be effective in addressing these issues. Despite some
limitations, the DOS is still considered a reliable and valid tool for measuring orthorexia
nervosa in clinical and research settings.

The use of Diisseldorf Orthorexia Scale (DOS) as a diagnostic tool for Orthorexia Nervosa

To determine the diagnostic accuracy of the index tests for determining those who
have orthorexia nervosa, we can compare the outcomes of the MAAS and MEBS (the index
tests) with the Dusseldorf Orthorexia Scale (DOS; the reference standard). This comparative
analysis will assist us in comprehending the intersection between orthorexia nervosa (ON) and
the psychological constructs of dispositional mindfulness (DM) and mindful eating ME).

The DOS is considered to be the most effective tool presently in use for evaluating
ON.% At the time of this writing, the psychometric properties, including validity and reliability,
of the German and English versions of the DOS have been demonstrated to be satisfactory for
assessing ON."> As mention earlier in this chapter, DOS has been extensively used in previous
studies to detect ON®!, and has demonstrated strong psychometric properties. Therefore, it
was considered appropriate to use the DOS as the reference standard for diagnosing orthorexia
nervosa in this study.

While there are several widely used tools available for detecting ON, such as BOT,

the ORTO-15, EHQ, including DOS, it is important to note that not all of these tools are equally
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effective. According to Meule ei al. (2020)*°, the ORTO-15 tool is considered unsuitable and
unreliable for assessing orthorexia nervosa. Moreover, this tool may have difficulty
differentiating between normal healthy eating and excessively healthy eating that is
pathological."® While BOT, EHQ, and DOS are commonly regarded as reliable instruments for
measuring orthorexic eating behavior®, it is important to also consider the length of the
questionnaire as part of the reason to choose the most appropriate tool in the study.

The length of the questionnaire is also taken into account when deciding on its utility
in this study. There has been ongoing discussion regarding the challenges that lengthy
questionnaires present in clinical settings.” In the context of measuring individuals with
communication challenges and energy limitations in a clinical setting, previous research
suggests that researchers should consider the trade-off between reliability and validity
properties while also taking into account the response burden when selecting an appropriate
instrument length.®® Moreover, some investigations even indicate that using a single item may
be more beneficial for reducing response burden in therapeutic practice. It is advantageous to
consider the length of the questionnaire as it helps to decrease the amount of effort required
to respond and also reduces the expenses associated with conducting research.®’

As previously mentioned, the DOS is a more effective tool for detecting orthorexia
nervosa (ON) compared to the most commonly used questionnaire. The DOS is also a shorter
version of the questionnaire that maintains a proper length while still exhibiting good
psychometric properties.

In summary, the length of DOS is appropriate, and previous studies have extensively
utilized DOS and have found it to possess robust psychometric properties. Additionally, it is
worth noting that there is currently no existing assessment tool in the Thai language
specifically designed for evaluating ON. Thus, the decision to utilize the DOS as the reference
standard for diagnosing orthorexia nervosa in this research was deemed suitable. The English
version of DOS™ is used as a reference standard in this study.

2.3.2 The Dispositional Mindfulness Scale (MAAS); Index Test
The Mindful Attention Awareness Scale (MAAS) is a tool used to measure
dispositional mindfulness, which refers to the innate human ability to be fully present in the
moment without passing judgment. The MAAS scale, developed by Brown and Ryan in 2003,"

is a tool consisting of 15 items. Its purpose is to evaluate fundamental aspects of dispositional
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mindfulness, including being open and receptive toward one's circumstances and having a
focused awareness of the present moment.

The MAAS tool is extensively utilized in psychological research and clinical settings,
and it has shown excellent psychometric properties. These properties include robust internal
consistency and reliable test-retest reliability. The application is well-known for its simplicity
and ability to provide deep insights into an individual's mindfulness level.®®
Its development, validation, and its relevance to eating disorders and ON

A number of tools have been established in recent years that are used to assess
mindfulness. These include the Toronto Mindfulness Scale (TMS)®, the Freiburg Mindfulness
Inventory (FMI)'®, the Cognitive and Affective Mindfulness Scale (CAMS)"!, the Kentucky
Inventory of Mindfulness Skills (KIMS)"?, the Five-Facet Mindfulness Questionnaire (FFMQ)"™
and The Mindful Attention Awareness Scale (MAAS)™.

MAAS is one of the most commonly used tools to assess Dispositional mindfulness.
This thesis utilized MAAS as the tool for evaluation based on its appropriate questionnaire
length and strong psychometric properties. This makes it an appropriate option for use in this
study. The development of MAAS, validation, and its relevance to eating disorders and ON are
discussed separately as follows:

The development of the Dispositional Mindfulness Scale (MAAS)

Dispositional Mindfulness Scale (MAAS) was created by Brown and Ryan (2003) as
a self-report tool for evaluating individual's level of innate mindfulness level as a personal
characteristic. Dispositional mindfulness, employed in this study refers to the state of being
receptive and open to current experiences, while also being aware of individual's thoughts
and emotions without becoming entangled in them.

The process of developing the instrument was guided by various theoretical and
empirical literature. In their study, Brown and Ryan (2003) aimed to develop a measurement
tool that accurately represents the core aspects of mindfulness as defined in psychological
research. The MAAS rates each item on a 6-point Likert scale, which ranges from 1 (almost
always) to 6 (almost never), created to evaluate how often individuals experience mindful
states in their everyday lives. Example of the question include “I might experience an emotion
without being aware of it until later” and “I struggle to maintain focus on the current

moment”. The items on the scale are first reverse scored and then sum up in order to
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calculate a mindfulness score. A higher score signifies higher levels of dispositional
mindfulness.

The validation of the Dispositional Mindfulness Scale (MAAS)

The MAAS tool is extensively utilized in psychological research and clinical settings,
where it has shown to possess strong psychometric properties. These properties include robust
internal consistency and test-retest reliability. The application is well-known for its simplicity
and ability to provide deep insights into a person's mindfulness level.

In their initial study, Brown and Ryan (2003)!° validated the MAAS in college
students, adults, and cancer patients. They found that the scale had high internal consistency,
with Cronbach's alpha ranging from 0.82 to 0.87 across the different samples. Additionally,
they observed good test-retest reliability. The scale exhibited significant associations with well-
being, self-esteem, and neuroticism.

After Brown and Ryan (2003) developed the Mindful Attention Awareness Scale (MAAS),
multiple investigations have confirmed its psychometric features. In a recent systematic
review, it has been demonstrated that the MAAS possesses sufficient validity, internal
consistency, and test-retest reliability for assessing trait mindfulness.’* Another example of a
relevant study MacKillop and Anderson conducted in 2007. The findings of this study indicate
that the MAAS is a reliable and valid measure of mindfulness. However, the study also suggests
that meditative experience does not necessarily related to dispositional mindfulness. The
confirmatory factor analysis provided confirmation of the unidimensional factor structure of
the MAAS.” Several studies have confirmed the validity of the MAAS in clinical settings. One
such study conducted by Carlson and Brown (2005) found that the MAAS is a suitable tool for
investigating the impact of mindfulness in clinical settings. The study also demonstrated that
the MAAS has strong psychometric properties, with a high level of validity and reliability
(01=0.87)." Furthermore, Multiple studies have consistently confirmed the reliability and
validity of this measure across various populations and languages, thus enhancing its overall
application. An example of such a study includes the establishment of the MAAS Spanish
version. A study indicated that the Spanish version of the MAAS has been found to be valid
and reliable (alpha 0.88) for use in research related to exercise psychology, sports, and

health.’®
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However, the MAAS does have certain concerns and challenges. Previous study
suggested that MAAS as self-reports in psychological research have the potential to degrade,
distort, and trivialize the concept of "mindful awareness." This, in turn, could pose challenges
to the effectiveness of mindfulness-based interventions. To incorporate a comprehensive and
advanced Buddhist understanding of the mind into positivist Western psychology paradigms,
it is essential to have a deep understanding of mindfulness and engage in long-term
mindfulness practice.”’

To summarize, the MAAS is an evaluation of trait mindfulness that has been
thoroughly validated and is commonly utilized. The development and validation of MAAS
have made a valuable contribution to the existing literature on mindfulness and its impact on
mental health. Despite its limitations, the tool serves as a valuable instrument for evaluating
dispositional mindfulness in numerous categories of population.

Relevance of MAAS to eating disorders and ON

The study and treatment of eating disorders has seen a growing interest in
mindfulness, which involves being attentive and aware of present moment experiences
without judgment. The Mindful Attention Awareness Scale (MAAS) is commonly used as a tool
to measure dispositional mindfulness. Multiple studies have shown the importance and
usefulness of MAAS in relation to eating disorders and especially, orthorexia nervosa.

The utilization of the MAAS in a study from Annameier et al. (2018)*, offers
significant observations regarding the impact of mindfulness on eating behaviors and its
potential connection to eating disorders, obesity, and type 2 diabetes. This study proposes
that incorporating mindfulness-based interventions could be a beneficial approach in assisting
at-risk adolescents to cultivate healthier eating habits, specifically by decreasing instances of
eating when not hungry. Moreover, previous research emphasizes the utilization of the MAAS
in their research aids in comprehending the connection between mindfulness and the
enhancement of eating disorders, body image concerns, and weight management.>*Similar in
another study, the utilization of the MAAS to assess mindfulness in this particular context
highlights the significance of mindfulness in comprehending and tackling eating disorders such
as Anorexia Nervosa and Bulimia Nervosa. There is a strong argument for including mindfulness-
based interventions in the treatment of these conditions, in addition to standard therapeutic

approaches. However, additional research is necessary to ascertain the most effective



32

methods of implementing mindfulness in this particular context and to assess the long-term
results of these interventions.”

Despite some studies have been done in the field of dispositional mindfulness and
eating disorder. There is currently limited understanding of dispositional mindfulness and
orthorexia nervosa (ON). To the best of my knowledge, this thesis is the first to investigate the

relevance of the use of MAAS for detecting ON using DOS.

2.3.3 The Mindful Eating Behavior Scale-Trait (MEBS-T); Index Test

Over the years, researchers have developed various tools to measure mindful
eating, each possessing its own unique strengths and weaknesses. The Mindful Eating Behavior
Scale-Trait (MEBS-T) considers relatively new tools, which is the superior is because it is a
simple tool and cost effective to assess mindful eating, a concise overview of MEBS-T is as
follow:
Its development, validation, and relevance to eating disorders and Orthorexia Nervosa

Over time, researchers have evaluated mindful eating using various assessment tools,
each with its own strengths and limitations. In 2009, Framson et al. introduced the Mindful
Eating Questionnaire (MEQ)*. However, the MEQ has received criticism for not fully capturing
the core principles of mindfulness. In order to examine this issue, Hulbert-Williams et al. (2014)
created the Mindful Eating Scale (MES)™®. The MES, although it aimed to align with mindfulness
theories, however, incorporated assessments for routine and unstructured eating, deviating
from the core principles of mindfulness. Later, the study from Winkens et al. (2018) introduced
the Mindful Eating Behavior Scale (MEBS)” as a tool to evaluate eating-related decision-
making. However, the MEBS differed from conventional mindfulness practices, leading to some
confusion. Leading to recent study from, Peitz et al. (2021) introduced the Mindful Eating

Inventory (MEI)*°

as a way to address previous limitations. However, their interpretations of the
results were not consistent with established mindfulness literature. Then, Carriére et al. (2022)
developed the Four Facet Mindful Eating Scale (FFaMES)® as an attempt to overcome the
limitations of the MEI. However, similar to the original MEQ, the FFaMES also included aspects
related to emotional eating, which can be considered as a drawback. Lastly, the recently
developed tool is Mindful Eating Behavior Scale-Trait (MEBS-T) from Mantzios in 2022"!, which

we will discuss further in the following section. In summary, the precision of psychometric

tools for mindful eating and the development of this field is still lacking. The use of existing
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psychometric tools to assess mindful eating raises questions about their impact on overall
health outcomes and behavioral change.49 The development of the MEBS-T, validation, and
its relevance to eating disorders and ON are discussed separately as follows:

The development of The Mindful Eating Behavior Scale-Trait (MEBS-T)

Due to a need to underscore the importance of simplicity in this field. The
development of (MEBS-T) would enable a more accurate comprehension and assessment of
mindful eating, enhancing the effectiveness of research and clinical application. In 2022,
Mantzios introduced a tool, MEBS-T, that considers cost-effectiveness and ease of
implementation. This tool follow a proposed new definition for Mindful Eating Behavior (MEB):
“the sustained attention to a sensory element of the eating experience (e.g., the taste) and a
non-judgmental (or non-evaluative) awareness of thoughts and feelings that are incongruent
to the sensory elements of the present eating experience”.!’ MEBS-T emphasizes the sensory
experience of eating and encourages non-judgmental awareness of thoughts and feelings that
may arise while eating. It is in line with the principles of mindfulness.

The study initially created a tool consisting of a 10-item self-report questionnaire.
This questionnaire was designed to measure two factors: sensory attention and non-
judgmental awareness. The revised version proposes the utilization of an 8-item validated
unidimensional scale to measure the trait-mindful eating behavior.!! Example of the question
include “I fully taste what | am eating” and “I notice thoughts and/or feelings that are
unrelated to my eating, but | redirect my attention to the food and the experience of eating.”
Higher levels of mindful eating behavior are indicated by a higher score of MEBS-T.

In summary, The MEBS-T evaluates fundamental aspects related to innate mindful
eating levels that are in line with mindful eating behavior and mindfulness theory. To be
precise it refers to the degree of being fully present and aware of both physical and emotional
sensations while eating or in a food-related environment. MEBS-T offers a comprehensive
approach to evaluating the trait aspect of mindful eating behaviors.

The validation of The Mindful Eatine Behavior Scale-Trait (MEBS-T)

As mentioned by Mantzios (2022)'" MEBS-T is valid and reliable tool, with Cronbach's
alpha of 0.85. It is an appropriate instrument to assess mindful eating behavior. Other
validation studies are still lacking due to the limitations of the recently developed MEBS-T.

Relevance of MEBS-T to eating disorders and ON
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Due to its recent development, the MEBS-T is the tool that still being studied. There
is a lack of studies that have utilized MEBS-T as a measurement to assess mindful eating in
relation to eating disorders and orthorexia nervosa.

In this chapter, we have already discussed the connection between mindful eating
and eating disorders, including orthorexia nervosa. The MEBS-T, in its short and simple form,
has the potential to serve as an effective tool for evaluating mindful eating in this study. Even
though, several studies have been conducted in this specific field of mindful eating. At present,
our knowledge about mindful eating and orthorexia nervosa is limited. To the best of my
knowledge, this thesis is the first to investigate the importance of utilizing MEBT-S for the
detection of ON through the use of DOS.



CHAPTER 3
RESEARCH METHODOLOGY

The objective of this thesis is to examine the diagnostic accuracy of two index tests,
the Mindful Attention Awareness Scale (MAAS)'® and the Mindful Eating Behavior Scale-Trait
(MEBS-T), for the detection of Orthorexia Nervosa (ON)’, while utilizing the Dusseldorf
Orthorexia Scale (DOS)' as the reference standard. This chapter is to comprise five sections
as follow:

1. Research Design 2. Participants, 3. Measures, 4. Data collection procedure and 5. Statistical

analysis.

3.1 Research Design

This study is a cross-sectional observational study that follows the Standards for Reporting
of Diagnostic Accuracy Studies (STARD) 2015 guideline. Its purpose is to assess the diagnostic
accuracy of the Mindful Attention Awareness Scale (MAAS) and Mindful Eating Behavior Scale-
Trait (MEBS-T) in identifying Orthorexia Nervosa among adult residents of Bangkok, Thailand.

The Dusseldorf Orthorexia Scale (DOS) is used as a reference standard to assess the
sensitivity and specificity hypotheses of MAAS and MEBS-T. The study involves six hypotheses
that aim to determine the optimal cut-off point for both scales in order to identify Orthorexia
Nervosa. Furthermore, the objective of the study is to evaluate and compare the performance
of these scales with the DOS, while also assessing their diagnostic accuracy within a specific
time period.

This study will employ purposive sampling, which is a non-probability sampling technique,
to select individuals who exhibit a significant interest in health, as it directly relates to the
research topic. The participants then will be requested to fill out the MAAS, MEBS-T, and DOS
questionnaires. All responses to the questionnaire will be gathered and analyzed within a
designated time period. The data of each participant will be anonymized in order to maintain
ethical standards.

The objective of this evaluation is to determine the cut-off points, sensitivity, and
specificity of the MAAS for Orthorexia Nervosa. This will be achieved by comparing it to the
DOS. The study will compare the diagnostic accuracy of the MAAS and the DOS within a
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specific time frame. Similarly, in this study, also determine the cut-off points, sensitivity, and
specificity of the MEBS-T. This thesis will also compare its performance to that of the DOS.

For this study, data was collected on the participants' age, gender, education level, dietary
preference, and physical activity. The information, along with scores from the MAAS, MEBS,
and DOS tests, was utilized to analyze the demographic profile and evaluate the effectiveness
of these tests. The sensitivity and specificity of the MAAS and MEBS in correctly identifying
individuals with Orthorexia Nervosa were analyzed by comparing them to the DOS as a
reference. The diagnostic ability of the tests was evaluated by measuring the area under the
ROC curve. Finally, a series of hypotheses were examined to determine the statistical
significance of the observed results. A p-value of less than 0.05 was used as the threshold for
determining significance.

In summary, the aim of this thesis is to evaluate the effectiveness of the MAAS and MEBS-

T as diagnostic tools for Orthorexia Nervosa using DOS as a reference standard.

3.2 Conceptual Framework
Determinants
X1: the scores derived from the Mindful Attention Awareness Scale (MAAS) as a potential
predictor of Orthorexia Nervosa (ON) prevalence within the adult population based in Bangkok.
X2: The Mindful Eating Behavior Scale-Trait (MEBS-T) scores are utilized as a predictive measure
for the occurrence of Orthorexia Nervosa (ON) prevalence within the adult population based
in Bangkok.
Outcomes
Y1: the optimal cut-off points, which refer to the threshold values of MAAS and MEBS-T scores
that effectively differentiate between the presence and absence of ON.
Y2: Sensitivity refers to the capacity of both the MAAS and MEBS-T to accurately detect
individuals with ON, specifically in terms of true positive identification. And the capacity of
MAAS and MEBS-T to accurately detect individuals who do not have ON, also known as true
negatives, is referred to as specificity.

The Dusseldorf Orthorexia Scale (DOS) is widely recognized as a reference standard for
assessing ON, which is used as a comparison for evaluating the accuracy of MAAS and MEBS-T

in this study.
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Figure 3.1 Conceptual Framework Diagram

The conceptual framework diagram for this research (Figure 3.1) illustrates the
relationship between the DOS as the reference standard and MAAS and MEBS-T as index tests.
The study also highlights the important factors that can affect the scores of both the index
tests and the reference standard, which include experience with regular meditation practice.?
Given the early stage of research on the relationship between Orthorexia nervosa, mindfulness,
and mindful eating, there is still limited literature available, so there is an inadequate amount
of information and a lack of concrete evidence for other confounders. This study focuses on
diagnostic accuracy research in proposals rather than diagnostic prediction research. Therefore,
the current purpose of the study does not involve examining the confounding factors.
However, further investigation into this area could be considered.

Occurrence relation

Test performance of Y (DOS) = f(determenant : MAAS,MEBS-T)

3.3 Participants
3.3.1 Eligibility Criteria
To be eligible for the study, participants needed to meet these following criteria:
(1) The inclusion criteria
(1.1) The participants are willing to participate in this research.
(1.2) Participants exhibit a voluntary inclination to partake in the research
activities and possess the capacity to provide informed consent.
(1.3 )Participants should possess the capacity to adhere to the study prerequisites,
including completing the questionnaires.

(1.4) Participants had to be adults who were 20-65 years of age.
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(1.5) Participants had to be able to read and comprehend Thai, which was the
language used in the questionnaires.
(1.6) There were no limitations based on gender, race, or socioeconomic status.
(2) The exclusion criteria
Individuals who reported having any form of psychiatric disorder were not eligible
to participate in the study. The reason for excluding them is that their symptoms tend to
overlap with those of other disorders'®. This measure was taken to ensure that the conditions
did not have any influence on the results of the questionnaires. This exclusion group includes
individuals with
(2.1) Obsessive-compulsive disorder (OCD)
(2.2) Obsessive-compulsive personality disorder (OCPD)
(2.3) Somatic symptom disorder
(2.4) Ilness anxiety disorder
(2.5) Psychotic spectrum
(3) Withdrawal criteria
(3.1) Participants in the research project have the freedom to withdraw at any
point, without being obligated to provide a justification.
(3.2) Participants’ decision to cancel their participation will not have any
negative impact on their entitlements or benefits in the future.
3.3.2 Sample Size
Identifying the number of participants needed for the current study used 8.8% for
sensitivity and 94.3% for specificity, according to a previous study from Halit et al. (2022).%*
While using 57.6% for prevalence, this thesis focuses on the adult population in Bangkok, and
a similar study conducted in Italy found that orthorexia had a prevalence rate of 57.6% among
adult individuals in the general community.*

The formular used to find the sample size for estimating sensitivity®® is as follows:
z%_%Se(l — Se)
d?(Prev)
Z(0.975) = 1.96,
Sensitivity (Se) = 0.088,

nse =

Prevalence (Prev) = 0.576,

d=0.05
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n(Se) = 214.11
Thus, sample size = 215

The formular used to find the sample size for estimating specificity® is as follows:
2}_a Sp(1 — Sp)
d?(1 — Prev)
Z(0.975) = 1.96,
Specificity (Sp) = 0.943,

Prevalence (Prev) = 0.576,
d = 0.05
n(Sp) = 194.8
Thus, sample size = 195

According to the formula, the maximum sample size suggested is 215. However, the
final sample size, totaling 300, was determined to be the largest sample size utilized in this
study. In studies 1 and 2, a total of 250 participants were collected for data analysis.
Additionally, another 50 participants were collected twice, with a 7-day interval, for The test-

retest reliability analysis.

3.4 Measures

In this study, a cross-sectional research design was employed to examine the two
utilities, namely the Dispositional Mindfulness Questionnaire (MAAS)™ and the Mindful Eating
Behavior Scale-Trait (MEBS-T)!!, in identifying Orthorexia Nervosa. The Dusseldorf Orthorexia
Scale (DOS)*® was used as the reference standard for comparison. In addition, there are some
demographic questions included in the assessment.

The participants were given clear instructions to answer the MAAS, MEBS-T and DOS
items based on their everyday experiences, without overanalyzing their responses. They were
reassured that there were no correct or incorrect answers, and they were reminded to respond
with utmost honesty. Moreover, they were given clear instructions through the online platform
to ensure that they fully understood and successfully completed the scale.

3.4.1 Index Tests
This research utilizes two index tests, specifically the Mindful Attention Awareness

Scale (MAAS) and the Mindful Eating Behavior Scale-Trait (MEBS-T). The self-report
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standardized questionnaires were chosen based on their established reliability and validity in
assessing dispositional mindfulness and mindful eating, respectively.

(1) Administration of the Mindful Attention Awareness Scale (MAAS)

Measurement of Dispositional Mindfulness

The MAAS, developed by Brown and Ryan (2003) is a scale consisting of 15 items
that have been specifically developed to evaluate fundamental aspects of dispositional
mindfulness. These aspects include qualities like being open and receptive to an individual's
internal and external experience, as well as being attentive to the present moment. Some
example questions are “I find it difficult to stay focused on what’s happening in the present”
and “| rush through activities without being really attentive to them.”

The measure is well-known for its strong psychometric properties and has
undergone validation through an extensive number of studies. The MAAS is a measure that
focuses on a single factor or dimension, indicating that all items are related to one specific:
dispositional mindfulness. From that evidence, it is a reliable single-factor measurement.®®

The MAAS has consistently shown strong internal consistency, validity and excellent
internal consistency in terms of reliability. This is indicated by Cronbach's alpha coefficients
consistently above 0.81.1%% These findings suggest that the items on the scale effectively
measure a comparable fundamental construct of dispositional mindfulness.

Scale and Scoring System

The MAAS questionnaire requires participants to delve deeper about their daily
experiences and rate how often they believe each statement applies to them using a 6-point
Likert scale. The scale ranges from 1, which represents "Almost Always," to 6, which represents
"Almost Never." Here is an explanation of what these scores represent:

1. Almost Always: A statement that is applicable to the participant for the majority of the time.
2. Very Frequently: The statement is applicable to those who engage on a regular basis,
although not necessarily always.
Somewhat Frequently: The participant frequently agrees with the statement being made.
Somewhat Infrequently: The participant does not frequently relate to the statement.

Very Infrequently: The statement itself rarely is applicable to the participant.

S I N

Almost Never: This statement very rarely deploys to the participant.
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Scoring and Interpretation

In order to derive the MAAS score, the scores of the 15 items are added together
to calculate a total score is determined “after reverse scoring”. The individual's degree to
which dispositional mindfulness increases as their score increases. The assessment of
outcomes can offer valuable insights into the individual's level of mindful awareness, which is
a crucial aspect of this study.

This thesis was utilized the Thai version (after the translation and back translation
processes that will be discussed further in the following section) of the Mindful Attention
Awareness Scale (MAAS) to evaluate the degree of dispositional mindfulness in adults between
the ages of 20 and 65 residing in Bangkok, Thailand. The results will determine how sensitive
and specific the MAAS is in identifying Orthorexia Nervosa, using the Dusseldorf Orthorexia

Scale as a reference standard.

(2) Administration of the Mindful Eating Behavior Scale-Trait (MEBS-T)
Measurement of Mindful Eating
The MEBS-T is a comprehensive measure that has been developed and
validated to assess mindful eating behavior. There are 8 items included in this assessment,
which specifically measure the unidimensional construct of trait mindful eating behaviors.
Some example questions are “I fully taste every bite that | am eating” and “When | am eating,
| have thoughts and/or feelings, but keep refocusing on the food.”

The MEBS-T has consistently demonstrated strong internal consistency, validity, and
reliability. Consistently high Cronbach's alpha coefficients above 0.85 have been observed in
previous study.'! These findings indicate that the items on the scale are effective towards
measuring a similar core aspect of mindful eating behavior.

Scale and Scoring System
The MEBS-T requires participants to express their level of comprehension with
specific statements based on their eating experiences. A 4-point Likert scale is utilized, with a
range from 1 (Strongly Disagree) to 4 (Strongly Agree). The ratings indicate:
1. Strongly Disagree: The participant expresses a strong disagreement with the statement,
suggesting a lack of mindfulness in their eating habits.
2. Disagree: The participant expresses disagreement with the statement, indicating a

limited practice of mindful eating.
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3. Agree: The participant expresses agreement with the statement while demonstrating a
strong commitment to mindful eating.
4. Strongly Agree: The participant entirely concurs with the statement, demonstrating an
elevated degree of mindfulness in their eating habits.
Scoring and Interpretation
The MEBS score is determined as the scores of the items are added together
to calculate a total score. The level of mindful eating increases as the score increases. The
results offer a measurement of a person's mindfulness when it comes to eating, providing
useful understanding into their eating behavior indications.

For this thesis, the Thai version of the MEBS (after the translation and back
translation processes that will be discussed further in the following section) will be utilized to
assess mindful eating behavior in adults aged 20-65 residing in Bangkok, Thailand. The findings
will establish the sensitivity and specificity of the MEBS for identifying Orthorexia Nervosa, with
the Dusseldorf Orthorexia Scale as the reference standard.

3.4.2 Reference Standard
The reference test used in this study is the Dusseldorf Orthorexia Scale (DOS), which

was developed and validated by Barthels et al.'?

and evaluated for its psychometric properties
by Chard et al."” in an English-speaking population. Currently, this tool is widely regarded as
one of the most widely used reliable methods to detect Orthorexia Nervosa.

(1) Administration of the Dusseldorf Orthorexia Scale (DOS)

Measurement of Orthorexia Nervosa (ON)

The DOS is an instrument for self-report that consists of 10 items that particular
determine the unidimensional construct of ON. There are some examples of questions
including “I have certain nutrition rules that | adhere to” and “If | eat something | consider
unhealthy, | feel really bad”. Each item is specifically designed to evaluate obsessive behavior
and thoughts related to maintaining a healthy diet.

The initial development of DOS took place in the German language'?,
demonstrating favorable internal consistency and convergent validity. The English version®?
expanded its reach and widespread use while maintaining the original's internal consistency,

concurrent validity, and structural coherence with the original version. It has been determined

that the DOS demonstrates satisfactory reliability, as evidenced by a Cronbach's alpha of 0.88,
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indicating strong internal consistency. This suggests that the Diagnostic Orthorexia Scale (DOS)
is a reliable tool for assessing orthorexic eating behaviors.
Scale and Scoring System
The DOS comprises assess an individual's attitudes, behaviors, and emotions
regarding the consumption of food that they consider to be healthy. Each item is scored on a
4-point Likert scale from 1 (does not apply to me) to 4 (applies to me). Participants are asked
to indicate the degree to which each statement applies to them by selecting one of the four
available responses. The rating system for the answers provided is as listed below:
1. This does not apply to me: The participant completely disagrees with the statement.
2. This does rather not apply to me: The participant has little identification with the
statement.
3. This does somewhat apply to me: The participant has a moderate level of
identification with the statement.
4. This applies to me: The participant fully agrees with the statement.
Scoring and Interpretation
The DOS score is calculated by adding up the responses for each item. A higher
score on the DOS indicates a higher level of orthorexic thoughts and behaviors. A score of 30
or higher is used as an initial cut-off to indicate the presence of ON. A score between 25 and
29 indicates a potential risk of developing ON and a score of 24 or lower implies no ON is
present. The DOS provides a useful way to assess individuals' orthorexic tendencies. It offers
a relative measure of how fixated someone is on consuming only nutritious and healthy foods.
By using the DOS, we can gain important understanding into individuals’ dietary behaviors. For
this thesis, the Thai version of the DOS (after the translation and back translation processes
that will be discussed further in the following section) will be utilized as the reference standard
to assess Orthorexia Nervosa.
In summary, this study aims to evaluate the MAAS and the MEBS-T for identifying
Orthorexia Nervosa using DOS as reference standard among adults aged 20-65 in Bangkok,

Thailand.
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3.4.3 Translation and Back-Translation Process of the Index Test and Reference Test

The index tests utilized in this study include the MAAS and the MEBS-T and the
Dusseldorf Orthorexia Scale (DOS) as the reference test. All of the instruments have been
developed and validated in English, so it is important to carefully translate them in order to
ensure their proper utilization in the Thai context.
The translation and back translation process is as follows:

(1) Initial Translation

A bilingual translator, certified in both Thai and English, has been hired to translate
the English versions of the MAAS, MEBS, and DOS into Thai. Great care is taken to ensure that
the Thai version of the tests accurately reflects the psychological constructs they measure,
thus maintaining the integrity and intent of the instrument.

(2) Face Validity Check

The translated versions are then reviewed for face validity by an author of this
study, who is a bilingual Thai psychologist with a PhD, specializing in the field of mindfulness.
The psychologist evaluates whether the items effectively measure their intended constructs
within the Thai cultural context. She also assesses the clarity and appropriateness of the
language used in the items. Any items or phrases that are unclear or open to interpretation
are identified and discussed with the translators.

(3) Back translation

A second bilingual translator, who is not informed of the original English versions
of the instruments and not previously participated in the first translation process, translates
the Thai versions back into English. The purpose of back-translation is to verify the accuracy
of the initial translation and to ensure that the psychological constructs of the assessments
are maintained during the translation process.

(4) Comparison of Translated and Back-Translated Versions

A native English-speaking psychologist with dual PhDs in Linguistics and Psychology
proceeds to compare the back-translated English versions of the MAAS, MEBS, and DOS with
their original English versions. Identifying any inconsistencies in meaning, tone, and content.

(5) Index of Item Objective Congruence (I0C)

This research involves three linguistic analysts and experts in both the source and
target languages during the validation phase of our questionnaire translation. Each

questionnaire item had to be thoughtfully assessed using the quantitative Index of Item
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Objective Congruence (I0C). The IOC assesses the quality of each translated item to ensure that the
instrument accurately captures the necessary data for this study.

Experts reached a unanimous agreement on an IOC score of nearly 1 for every item on
all questionnaires, except for item 6 of MAAS, which scored 0.67, showing good congruence (Table
3.1). The complete agreement indicated that every item was considered to be well-aligned with the
research goals, accurately conveying the intended meanings and subtleties of the original language
in the translation.

Despite the high level of agreement, the experts sugeested minor adjustments to
enhance the aesthetics of the Thai language. It is crucial to note that these recommendations did
not tackle the content or significance of the questionnaire items. They improved the linguistic term
to guarantee that the translation accurately conveyed the intended meaning and resonated more

with local Thai speakers.

Table 3.1 Index of Item Objective Congruence (I0C)

Questionnaire ltems Expert 1 Expert 2 Expert 3 10C Interpretation
MAAS 1 1 1 1 1 Satisfy
MAAS 2 1 1 1 1 Satisfy
MAAS 3 1 1 1 1 Satisfy
MAAS 4 1 1 1 1 Satisfy
MAAS 5 1 1 1 1 Satisfy
MAAS 6 1 0 1 0.67 Satisfy
MAAS 7 1 1 1 1 Satisfy
MAAS 8 1 1 1 1 Satisfy
MAAS 9 1 1 1 1 Satisfy
MAAS 10 1 1 1 1 Satisfy
MAAS 11 1 1 1 1 Satisfy
MAAS 12 1 1 1 1 Satisfy
MAAS 13 1 1 1 1 Satisfy
MAAS 14 1 1 1 1 Satisfy
MAAS 15 1 1 1 1 Satisfy
MEBS-T 1 1 1 1 1 Satisfy
MEBS-T 2 1 1 1 1 Satisfy
MEBS-T 3 1 1 1 1 Satisfy
MEBS-T 4 1 1 1 1 Satisfy
MEBS-T 5 1 1 1 1 Satisfy
MEBS-T 6 1 1 1 1 Satisfy
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Table 3.1 (Cont.)

Questionnaire ltems Expert 1 Expert 2 Expert 3 I0C Interpretation
MEBS-T 7 1 1 1 1 Satisfy
MEBS-T 8 1 1 1 1 Satisfy

DOS 1 1 1 1 1 Satisfy
DOS 2 1 1 1 1 Satisfy
DOS 3 1 1 1 1 Satisfy
DOS a4 1 1 1 1 Satisfy
DOS 5 1 1 1 1 Satisfy
DOS 6 1 1 1 1 Satisfy
DOS 7 1 1 1 1 Satisfy
DOS 8 1 1 1 1 Satisfy

(6) Revision and Finalization
The process requires translators and psychologists to engage in discussions and
potentially repeat the steps until the final Thai versions of the tests meet the desired level of
satisfaction. Revisions have been implemented to the Thai versions based on the comparison
and identified inconsistencies. Moreover, they integrated suitable improvements in response
to the perceptive comments from three experts, according to the I0C assessment. The
alterations respected the original content and preserved its significance. Improving the
language to enhance reader friendliness greatly increased the quality and effectiveness of the
guestionnaires.
(7) Pretest for Index Tests and Reference Test
A pilot study was conducted with 50 Thai adults, native speaking participants
to evaluate the comprehension and suitability of the questionnaire. The participants were
asked about the difficulty of understanding each item and the ease of fully comprehending
the questions, moreover, they will be asked to complete all of the instruments. The final
version of all utilities uses in the result of this.
(8) Administration of Index Tests and Reference Test
As part of the cross-sectional observational study, the adult participants aged
20-65 in Bangkok, Thailand, will be administered the finalized Thai versions of the MAAS, MEBS,
and DOS. The methodology of this study follows the STARD 2015 guidelines, which ensures
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that the translation process, as well as the administration of the index tests and reference
test, are conducted in an appropriate way.

Inconclusion, the described process includes several steps: forward translation,
expert panel review, back translation, harmonization, proofreading and comprehension, and
preparation of the final version®. By employing those approaches, we can ensure that the
outcomes of the study are dependable and effectively represent the diagnostic precision of

the MAAS and MEBS To detect ON using DOS as a reference standard, within the Thai context.

3.5 Data Collection Procedure
The process of collecting data was carefully planned and executed, which consists of
the following steps:
3.5.1 Recruitment process

The recruitment procedure for this study focuses on ensuring that participants have
all the necessary information to make an informed decision about their involvement.

(1) Recruitment and Informed Consent
The recruitment strategy used in this study includes announcing to find research participants
who are adults between the ages of 20 and 65 based in Bangkok through various online
platforms. The announcement for participants will be broadcast on popular online platforms
in Thailand. This includes popular social media platforms such as Facebook, Line, and Twitter.
Interested participants will contact the author of the research via phone call or email address
as stated in the Research Participant Announcement Leaflet to initiate the process and gather
relevant information. Direct communication allows potential participants to receive detailed
information about the research.

The purpose and duration of the research will be explained to participants.

They will be informed about the study's objectives, its significance, and the estimated time
commitment. The research methods will be explained clearly, with a focus on the
questionnaire format, a comprehensive discussion of the potential risks, side effects, and
benefits associated with participation. Lastly, participants will be informed that they have the
freedom to withdraw at any point without the need to provide an explanation.
Individuals who willingly choose to participate in research activities, could give informed

consent and met the required eligibility criteria were given a consent form to sign
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electronically. Subsequently, the researcher transmits the hyperlink for questionnaire access
to the participants through their respective email addresses.

To ensure the safety and ethical adherence of obtaining electronic consent forms
and completing online questionnaires, researchers are considering implementing specific
procedures.

(1.1) Strict access controls will be implemented to guarantee that access to the
data is limited to the researcher. Implementing user authentication systems that only
authorize access based on authenticated credentials will help achieve this.

(1.2). In order to access the data, the researcher must generate a robust and distinct
password. The password ought to be intricate, comprising a combination of lowercase and
capital letters, digits, and special characters. Avoid combinations of common words or those
that are simple to predict.

(1.3) The researcher will alter the password on a periodic basis (every month) in
order to bolster security measures. Consistent updates play a crucial role in preventing
unauthorized access, particularly in situations where a security violation is suspected.

(1.4) To access the data, the researcher uses a secure personal device. Implement
encrypted and secure data storage systems to safeguard the gathered information; the data is
physically stored on a secure hard drive.

(1.5) Maintain secure backups to guard against data loss due to hardware failure,
theft, or other unforeseen circumstances. It is imperative that these backups are encrypted
and fortified with robust passwords.

(1.6) Once the research is complete, the researcher will be equipped with a
systematic and protected procedure for data disposal.

(2) Data Collection

The researcher offered participants an online questionnaire to complete three
standardized questionnaires: the Dispositional Mindfulness Questionnaire (MAAS), the Mindful
Eating Questionnaire (MEBS-T), and the Dusseldorf Orthorexia Scale. By implementing this
approach, the tests were administered in an anonymous manner, using ID for participant data
de-identification, and not using participants' personal information, which helped reduce
potential biases.

(3) Confidentiality and Privacy
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Strict privacy and confidentiality protections were implemented to safeguard the
sensitive data gathered. Compliance with ethical guidelines for human research and secure
data storage that is only accessible by the researcher were both guaranteed. The participants
utilized the online platform to complete the MAAS, MEBS-T, and Dusseldorf Orthorexia Scale.

3.5.2 Questionnaire Administration

After giving their consent, participants were instructed to complete all surveys in
one sitting. After receiving the signed consent form, the researcher emailed participants a link
to the survey forms. The questionnaires have been ordered. The MAAS, MEBS-T, and DOS were
presented in sequential order, with the DOS being the reference standard. The 15-item MAAS
questionnaires typically require 10 to 15 minutes for completion. The participants proceeded
to fill out the 8-item MEBS-T questionnaire. The questionnaire can be completed in 5-10
minutes. In addition, it would take approximately 10-15 minutes to complete the 10-item DOS
questionnaire. Finally, participants take a few moments to complete a brief demographic
questionnaire, which should take approximately 3-5 minutes.

The participants were instructed to remain calm and relaxed. They were motivated
to respond to questions in a candid manner, free from any distractions, in order to maintain
their focus and minimize external influences. The participants were given clear instructions to
complete the questionnaires without taking any breaks in order to ensure consistency. Those
who participated were advised that they could choose to discontinue their participation in the
study at any time without facing any negative consequences. All responses were securely
stored and utilized for this research in order to uphold confidentiality.

3.5.3 Timing of the Tests

The research project was specifically designed to collect data at a specific moment
in time among adults in Bangkok, Thailand, following the principles of a cross-sectional study.
To complete three standardized questionnaires, it would take approximately 25-40 minutes
to finish all three questionnaires including the demographic questions.

3.5.4 Compensation

Participants will not be provided with monetary compensation for their
involvement in the research. However, they will receive a gift as a kind of recompense for the
time spent, potential income loss, and any difficulty or discomfort caused by completing the
questionnaires. The present is a cold-storage water bottle, worth 150 baht, that will be sent

to the address provided to the researcher.
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3.5.5 Data Management
The responses of the participants were securely kept by the researcher,
guaranteeing the integrity of the data. The dataset underwent a process where personal
identifiers were removed prior for analysis. This step was taken to safeguard the confidentiality
of the participants.
3.5.6 Quality Control
The researcher performed regular quality checks on the data, which involved
examining for consistent patterns across multiple responses, assessing the completeness of
the responses, and ensuring internal consistency. Responses that are incomplete or
inconsistent will be excluded.
3.5.7 Ethical Considerations
The study protocol underwent a thorough review and received approval from the
Institutional Review Board (IRB). Before participating in the study, all participants were required
to provide informed consent, and their anonymity was guaranteed.
Research Ethical Considerations
The researcher will follow the ethical principles for human research or the Belmont
Report, consisting of 3 principles:
(1). Respect for person
This research study has a process for requesting consent from those who are the
target population of the research to participate as research volunteers. All volunteers will be
fully informed about the research and will be allowed to make their own decisions. Without
threats, force, or rewards. Before signing consent to participate in the research, the researcher
will maintain the confidentiality of the volunteers. There will be no identifier in the
questionnaire to identify the volunteers.
(2). Beneficence
The researcher has assessed the risks or dangers that may result from research and
there is an evaluation of the benefits. Which this research study volunteers will receive
benefits including, the participants in this study contribute to the advancement of research
on eating disorders. Individuals assist researchers in gaining insights into the early screening of
potential eating disorders. Volunteers contribute to the enhancement of societal health and
well-being. Their engagement can enhance the promotion, education, and management of

potential eating disorder awareness in the best interest of society. There may be a small risk
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to the volunteer, time may be lost as a result of the participants' participation in the study.
Engaging in the survey may necessitate a modest investment of time and attention, thereby
constituting a potential minor inconvenience. Engaging in survey completion may engender
sensations of weariness or boredom. Personal information and information obtained from the
inquiries of all research participants/volunteers will be kept confidential. However, the results
of the study and various relative factors may be disclosed to the public for academic benefit.
The names of the research participants were not specified.

(3) Justice

This research study has a selection of subjects with clear inclusion and exclusion
criteria, without bias, and with equal distribution of benefits and risks by random sampling
method. And in organizing volunteers into study groups, they were randomly assigned to study

groups without bias

Summary of Data Collection Procedure

In summary, the data collection procedure for this thesis was that initially, adults
aged 20-65 based in Bangkok who expressed interest in joining the study were identified and
recruited for the study. Their informed consent was obtained before proceeding. The
participants utilized the secure online platform to successfully fill out three questionnaires
(MAAS, MEBS-T, DOS, and demographic questions). Privacy was safeguarded through the
implementation of rigorous data management protocols; responses were securely uploaded,
and personal identifiers were removed prior to analysis. Data reliability was ensured through
regular quality control checks for inconsistent or incomplete responses. Next, proceed with

the statistical analysis process. The data collection procedure is shown as follows (Figure 3.2).
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Figure 3.2 Data Collection Procedure

3.6 Statistical analysis
The purpose of the statistical analyses in this study is to evaluate the diagnostic accuracy
of two scales, namely the Mindful Attention Awareness Scale (MAAS) and the Mindful Eating
Behavior Scale (MEBS), in identifying Orthorexia Nervosa (ON). The Dusseldorf Orthorexia Scale
(DOS) is used as a reference standard for comparison. The statistical analysis process is based
on the following objectives and hypotheses:
Primary objectives
(1) To determine the optimal cut-off points for the Mindful Attention Awareness
Scale (MAAS) in detecting Orthorexia Nervosa (ON) among adults in Bangkok, Thailand.
(2)  To assess the sensitivity and specificity of the MAAS (Determinant) by using the
Dusseldorf Orthorexia Scale (DOS) as the reference standard (End Point) in this observational

cross-sectional study.
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Secondary objectives

(1)  To determine the appropriate cut-off points for the Mindful Eating Behavior
Scale-Trait (MEBS-T) in order to effectively identify cases of Orthorexia Nervosa (ON) in the
adult population of Bangkok, Thailand.

(2)  To evaluate the sensitivity and specificity of the MEBS-T (Determinant) by
comparing it to the Dusseldorf Orthorexia Scale (DOS), which is considered the reference
standard (End Point). This assessment will be conducted using an observational cross-sectional
design.

Primary Hypothesis:

(H1) Null Hypothesis 1: There is no specific cut-off point on the Mindful Attention
Awareness Scale (MAAS) that can effectively identify Orthorexia Nervosa in the adult
population of Bangkok, Thailand.

Alternative Hypothesis 1: The MAAS (Mindful Attention Awareness Scale) is capable
of accurately identifying Orthorexia Nervosa within the adult population in Bangkok, Thailand,
by utilizing a specific cut-off point.

(H2) Null Hypothesis 2: There is no significant evidence to suggest that the MAAS has
high sensitivity and specificity in identifying Orthorexia Nervosa when compared to the
Dusseldorf Orthorexia Scale (DOS).

Alternative Hypothesis 2: The Mindful Eating Awareness Scale (MAAS) demonstrates
a high level of sensitivity and specificity in accurately identifying Orthorexia Nervosa, as

compared to the Dusseldorf Orthorexia Scale (DOS).

Secondary Hypotheses

(H3) Null Hypothesis 3: The Mindful Eating Behavior Scale-Trait (MEBS-T) lacks a
specific cut-off point that accurately identifies Orthorexia Nervosa within the adult population
in Bangkok, Thailand.

Alternative Hypothesis 3: The MEBS-T effectively identifies Orthorexia Nervosa
among the adult population in Bangkok, Thailand, using a specific cut-off point.

(H4) Null Hypothesis 4: The MEBS-T does not exhibit a significant level of sensitivity
and specificity in detecting Orthorexia Nervosa, with the Dusseldorf Orthorexia Scale (DOS) as

the benchmark.
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Alternative Hypothesis 4: The MEBS-T exhibits a high level of sensitivity and
specificity in detecting Orthorexia Nervosa, with the DOS serving as a reference.

There are 2 interconnected studies in this research; Study 1: Investigate the
psychometric properties of the measures in the Thai context and Study 2: The statistical
analysis based on the objectives and hypotheses. Each study undertook separately and
targeting to achieve specific objectives. The details for each study will be elaborated further

in this chapter.

Study |
3.6.1 Study 1: Investigate the psychometric properties of the measures in the Thai context

This study aims to enhance the evidence base on the use of translated instruments in Thai
populations by employing a well-established, concise, and professional translation and back-translation
method, along with statistical analysis. The objective of this study is to perform a comprehensive
statistical analysis on the validity and reliability of the translated questionnaires in a Thai context.

(1) Step 1: Descriptive Analysis

The data collected from the finalized Thai versions of the MAAS, MEBS-T, and DOS will be
processed and analyzed. Descriptive statistics, including Baseline Characteristics of Participants, mean and
standard deviation will be calculated for each item in the questionnaires to provide a comprehensive
description of the study participants' overall performance.

(2) Step 2:Internal consistency

The study involves utilizing Cronbach's alpha to assess the internal consistency of
the questionnaires and employing additional statistical tests to establish their validity.

(3) Step 3: Correlation Analysis

The Dusseldorf Orthorexia Scale (DOS) will be utilized as a reference test for
validating the Thai versions of the MAAS and MEBS-T. A correlation analysis using Spearman’s
rank correlation coefficient will be conducted to compare the scores obtained from the MAAS
and MEBS-T with those of the DOS. Strong correlations indicate that the translated
questionnaires are effectively measuring the intended construct, thereby providing evidence

for their validity.
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Study I
3.6.2 Study 2: The statistical analysis based on the objectives and hypotheses

(1) Step 1: Determining the Cut-off Points

In order to achieve the primary objective (1) and the secondary objective (1) and
provide an initial test of the first and fourth null hypotheses, this study conducts an analysis
using a Receiver Operating Characteristic (ROC) curve. This technique can be used to determine
the most effective cut-off points for both the MAAS and MEBS in order to accurately detect ON.

(2) Step 2: Sensitivity and Specificity Calculation

Once the cut-off points have been established, this study proceed to calculate the
sensitivity and specificity of both MAAS and MEBS, with respect to the DOS cut-off score of 30,
to address the primary objective (2) and the secondary objective (2) and provide a test of the
second and fifth null hypotheses. The sensitivity of a test refers to its accuracy in correctly
identifying positive cases, while specificity refers to its accuracy in correctly identifying negative cases.

(3) Step 3: Comparative Analysis

This study compares the performances of MAAS and MEBS to DOS in terms of sensitivity,
specificity, and area under the ROC curve (AUQ). This comparative analysis using DelL.ong's test. Del.ong's
test offers a robust statistical approach to comparing the AUCs of two diagnostic tests, considering the
correlation between the tests when they are obtained from the same participants. The accuracy of
correlation contributes to its being the preferred option to quantitatively compare the diagnostic
performance of different tests. The aim is to evaluate the extent to which MAAS and MEBS can
outperform DOS in diagnosing ON in order to address primary objective (3) and secondary objective (3)
and test our third and sixth null hypotheses.

(4) Confidence Intervals and Statistical Significance Assessment

In all of the analyses conducted, calculate 95% confidence intervals among all estimates, a
p-value lower than 0.05 will be regarded as statistically significant. If a p-value is less than 0.05, the
corresponding null hypothesis will be rejected and the alternative hypothesis will be accepted, indicating
a statistically significant result. Statistical software such as SPSS will be used for all statistical analyses.

In simple terms, this chapter has provided a comprehensive methodological approach for
1) investigating the psychometric properties of the measures and 2) testing the hypotheses and achieving
the research objectives. The aim is to conduct a study in Bangkok, Thailand, to evaluate the sensitivity
and specificity of MAAS and MEBS in diagnosing Orthorexia Nervosa among adults. This study is

conducted in a cross-sectional observational setting with the goal of obtaining clear and insightful findings.



CHAPTER 4
RESULT

In this chapter, the study results are discussed, focusing on assessing the diagnostic
accuracy of two index tests; the Dispositional Mindfulness Questionnaire (MAAS) and the Mindful
Eating Questionnaire (MEBS), in identifying individuals with orthorexia nervosa, with the Dusseldorf
Orthorexia Scale serving as the reference standard. This study was conducted in compliance with
the Standards for Reporting Diagnostic Accuracy Studies (STARD) 2015 guidelines.

This chapter provides the results and interpretation of three interconnected studies:
Study 1: Psychometric Properties of The Scale and Study 2: Diagnostic accuracy research analysis.
The objectives for each study of the present research consist of the following:

4.1 Study 1: aims to investigate the psychometric properties of the assessment tools
employed in this study, including MAAS, MEBST, and DOS, using an adult population in Bangkok,
Thailand.

4.2 Study 2: consists of 4 objectives as follow:

Primary objectives

(1) To determine the optimal cut-off points for the Mindful Attention Awareness Scale
(MAAS) in detecting Orthorexia Nervosa (ON) among adults in Bangkok, Thailand.

(2) To assess the sensitivity and specificity of the MAAS (Determinant) by using the Dusseldorf
Orthorexia Scale (DOS) as the reference standard (End Point) in this observational cross-sectional study.

Secondary objectives

(1) To determine the appropriate cut-off points for the Mindful Eating Behavior Scale-Trait (MEBS-T)
in order to effectively identify cases of Orthorexia Nervosa (ON) in the adult population of Bangkok, Thailand.

(2) To evaluate the sensitivity and specificity of the MEBS-T (Determinant) by comparing it
to the Dusseldorf Orthorexia Scale (DOS), which is considered the reference standard (End Point).

This assessment will be conducted using an observational cross-sectional design.
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This chapter aims to present the results of the analysis and emphasize improving the field
of screening for orthorexia nervosa by focusing on mindfulness screening. It provides a thorough
evaluation of the diagnostic accuracy of two index tests, MAAS and MEBS-T, using DOS as a
reference standard.

4.1 Study |
Study 1 (Psychometric Properties of The Scale)

After providing an introduction of the participants, this chapter continues to examine the
results of the first study, aimed to investigate the psychometric properties of the assessment tools
employed in this study which seeks to establish the validity and reliability of the three instruments
used in the Thai context. This comprises the test for reliability and validity, applying statistical
tools including Cronbach's alpha, test-retest correlation, and a correlation analysis between the
MAAS, MEBS-T, and DOS. This phase is crucial as it allows for the measures to remain intact after
translation, making them suitable for implementing with Thai participants. The abbreviations and

interpretations of standardized scales used in this study are presented in Table 4.1.

Table 4.1 Abbreviations and Interpretation of Standardized Scales

Standardized | Abbreviations | Number Rating Min Max Interpretation of Higher
Scale of Scale Score | Score Score
ltems
Mindful MAAS 15 1 (Almost 15 90 | The individual's degree to
Attention always) which dispositional
Awareness to mindfulness increases as
Scale 6 (Almost their score increases
never) Higher score is interpreted as
more in the present
moment, more attentive or
aware.
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Mindful MEBS-T 8 1 8 32 | Higher scores reflect higher
Eating (Strongly trait mindful eating behavior.
Behavior Disagree)
Scale-Trait To
a
(Strongly
Agree)
The DOS 10 1 (does 10 40 | 30 or higher is interpreted as
Dusseldorf not apply the presence of ON.
Orthorexia to me) 25 - 29 is interpreted as the
Scale to risk of developing ON
4 (applies 24 or lower is interpreted as
to me) no ON is present.

Pre-Test of the Questionnaires

Prior to beginning Study 1, a pretest was conducted using a convenient sampling method.

All participants were requested to fill out an online survey in Thai, which included six demographic

questions and 33 items from three distinct instruments. The study included 50 Thai adults aged

20-65 based in Bangkok, Thailand. The feedback received indicated that the readability and

comprehensibility of all instruments were deemed satisfactory. The reported time needed to

complete all instruments was less than 15 minutes. No significant concerns were reported.

Internal consistency for the MASS, MEBS-T and DOS was 0.92, 0.85 and 0.70, respectively. The

results of the pretest study were satisfactory, allowing for the validation of the measurement

instruments in Study 1. Nevertheless, it is crucial to acknowledge that the findings of the pretest

study are subject to limitations because of the small sample size.
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Data Collection Procedure and Participants

A total of 300 participants were involved in this study. In studies 1 and 2, a total of 250
participants were gathered for data analysis. In addition, an additional 50 participants were
collected twice, with a 7-day interval, for test-retest analysis in Study 1.

Baseline Characteristics of Participants

This chapter initially presents the baseline characteristics of the study participants, offering
background information for the subsequent analyses. This encompasses demographic data along
with associated clinical attributes.

The study included 259 participants, but nine were excluded due to a psychological
history. Upon analyzing the baseline characteristics of 250 participants, it was observed that the
ratio of females to males was 1.1:1. The majority of participants were in the age group of 30-39
years, making up 37.0% of the total. This was followed by the 20-29-year-old age group at 25.6%
and the 40-49-year-old age group at 24.8%. The majority of individuals (80%) had a bachelor's
degree level of education. In terms of nutrition awareness, 30.8% reported following a low-fat
diet, followed by 29.2% with no specific regime, and 21.2% with a ketogenic diet, respectively. A
majority of participants engaged in less than 150 minutes of exercise per week (51.2%), while
47.6% incorporated meditation into their routine. The median MASS score was 60 (IQR 48 to 66),
the MEBS-T score was 23 (IQR 16.75, 26), and the DOS score was 23 (IQR 20, 28). Orthorexia
Nervosa was found in 15.6% of the participants, while 27.6% showed signs of being at risk for
Orthorexia Nervosa, and 56.8% did not exhibit signs of Orthorexia Nervosa.

When comparing baseline characteristics among individuals with present, at-risk and
absent Orthorexia Nervosa (ON), differences in nutritional awareness were found, resulting in
statistically significant differences in ON occurrence at the 0.05 level (P=0.009). In the pairwise
comparison result, it was found that there were statistically significant differences in nutritional
awareness between the ON present and ON absent groups at the 0.05 level (P=0.016). Moreover,
differences in exercise frequencies resulted in varying occurrence of ON, with statistical
significance at the 0.05 level (P=0.029). Based on the pairwise comparison result, it was discovered
that there were significant differences in exercise between the ON at-risk and ON absent groups

at a significance level of 0.05 (P = 0.008). Nevertheless, there were no notable differences in the
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occurrence of ON based on factors involving gender, age, education level, and meditation
practice.

Following analyzing the scores of the MASS, MEBS-T, and DOS assessments in individuals
with different levels of ON, a significant difference in MASS scores was found among the groups
at the 0.05 level (P<0.001). Specifically, the ON present group had lower scores compared to both
the ON at-risk group and the ON absent group. In addition, the ON at-risk group exhibited lower
scores compared to the ON absent group, and this difference was statistically significant at the
0.05 level (P<0.05).

Similarly, the MEBS-T scores differed significantly among the groups at the 0.05 level
(P<0.001). In particular, the ON present group had lower scores compared to both the ON at-risk
group and the ON absent group. Additionally, the ON at-risk sroup had lower scores than the ON
absent group, with statistical significance at the 0.05 level (P<0.05).

Although there were significant differences in the DOS scores among the groups at the
0.05 level (P<0.001). However, the score showed a reverse pattern when compared to the
analyses of MAAS and MEBS-T. In terms of scores, the ON present group had higher scores
compared to both the ON at-risk group and the ON absent group. Additionally, the ON at-risk
group had higher scores than the ON absent group, with statistical significance at the 0.05 level
(P<0.05), as show in Table 4.2

Table 4.2 The Occurrence of Orthorexia Nervosa (ON) by Baseline characteristic (n=250)

Total ON present ON at risk ON absent
Baseline characteristic P-value
(n=250) (n=39, 15.6%) (n=69, 27.6%) (n=142, 56.8%)
Gender, n(%)
Male 110 (44.0) 14 (35.9) 25(36.2) 71 (50.0)
Female 116 (46.4) 18 (46.2) 36 (52.2) 62 (43.7) 0.088"
Prefer not to say 24.(9.6) 7(17.9) 8(11.6) 9 (6.3)
Age (years), n(%)
20-29 64 (25.6) 9(23.1) 11 (15.9) 44 (31.0)
30-39 93 (37.2) 14 (35.9) 30 (43.5) 49 (34.5) 0.460"

40-49 62 (24.8) 10 (25.6) 19 (27.5) 33(23.2)
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Total ON present ON at risk ON absent
Baseline characteristic P-value
(n=250) (n=39, 15.6%) (n=69, 27.6%) (n=142, 56.8%)

50-59 29 (11.6) 6 (15.4) 8(11.6) 15 (10.6)

> 60 2(0.8) 0(0.0) 1(1.4) 1(0.7)
Education, n(%)

Under bachelor’s degree 37 (14.8) 7(17.9) 9 (13.0) 21 (14.8)

Bachelor’s degree 200 (80.0) 31(79.5) 55(79.7) 114 (80.3) .

Master’s degree 12 (4.8) 1(2.6) 4(5.8) 7(4.9) 0

Doctoral degree 1(0.4) 0(0.0) 1(1.4) 0(0.0)
Food regimen, n(%)

Vegetarian 11 (4.4) 2(5.1) 3 (4.3) 6 (4.2)

Low-fat diet 77 (30.8) 12 (30.8) 26 (37.7) 39 (27.5)

Intermittent fasting 36 (14.4) 12 (30.8) 9(12.0) 15 (10.6) 0.009"

Ketogenic diet 53(21.2) 4(10.3) 19 (27.5) 30 (21.1)

No specific regime 73 (29.2) 9 (23.1) 12 (17.4) 52 (36.6)
Exercise, n(%)

< 150 minute/week 128 (51.2) 21 (53.8) 26 (37.7) 81 (57.0)° "

> to 150 minute/week 122 (48.8) 18 (46.2) 43 (62.3) 61 (43.0) 0022
Meditation, n(%)

yes 119 (47.6) 15 (38.5) 31 (44.9) 73(51.4) .

no 131 (52.4) 24 (61.5) 38 (55.1) 69 (48.6) .
MASS score, median (IQR) 60 (48, 66) 38 (38, 40)™” 50 (44.5, 57.5° 6561, 68  <0.001"
MEBS-T score, median (IQR) 23 (16.75, 26) 13 (12, 15" 19 (15, 23)*° 25 (23, 27)°° <0.001"
DOS score, median (IQR) 23 (20, 28) 32 (31, 33)"° 27 (25.5, 28)°° 20 (19, 22)>° <0.001%

Data were analyzed with Chi-square test®, Fisher’s exact test!, Kruskal-Wallis test*

25 The same letters indicate statistically significant differences between groups at the 0.05 level,

as determined by the Bonferroni correction

*Statistically significant at the 0.05 level (Q=0.05)
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Descriptive statistics of the instruments

Descriptive statistics of the MASS, MEBS-T, and DOS assessments revealed that the mean
MAAS score was 56.42+11.57, with a median of 60 (IQR 48, 66) and an observed range of 48-66.
The mean MEBS-T score was 21.42+5.25, with a median of 23 (IQR 16.75, 26) and an observed
range of 11-29. The mean DOS score was 23.92+5.02, with a median of 23 (IQR 20, 28) and an

observed range of 15-35, as show in Table 4.3.

Table 4.3 Descriptive statistics of the mindful attention awareness scale (MAAS), the mindful

eating behavior scale-trait (MEBS-T), and the Dusseldorf Orthorexia Scale (DOS) (n=250)

Descriptive statistics MAAS MEBS-T DOS
Mean+SD 56.42+11.57 21.42+5.25 23.92+5.02
Median (IQR) 60 (48, 66) 23 (16.75, 26) 23 (20, 28)
Observed range 48 - 66 11 -29 15-35
Possible range 15-90 8- 32 10 - 40

IQR: Interquartile range

Internal Consistency Analysis

The analysis for reliability (Cronbach alpha) is conducted with a sample size of 250, while
the test-retest analysis is performed with a sample size of 50. The results are as follows,

The reliability analysis of the MAAS, MEBS-T, and DOS in the Thai versions of the
assessments found that the internal consistency reliability, as measured by Cronbach's alpha tests
(@), for the MASS, MEBS-T, and DOS yielded values of 0.88, 0.86, and 0.76, respectively.

The test-retest reliability analysis (n=50), based on the correlation coefficient (r), for the
MASS assessment yielded a value of 0.99 (P<0.001). For the MEBS-T, the correlation coefficient
was 0.45 (P=0.001). Regarding the DOS, the correlation coefficient was 0.85 (P<0.001), as shown in
Table 4.4.
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Table 4.4 Reliability analysis for the Thai versions of MAAS, MEBS-T, and DOS (Total n=300)

Cronbach’s Alpha Test-Retest (r)

Scale

(o) (n=250) (n=50)
MAAS 0.88 0.99 (P<0.001%)
MEBS-T 0.86 0.45 (P=0.001%*)
DOS 0.76 0.85 (P<0.001%)

ICC: Intraclass correlation

*Statistically significant at the 0.05 level (0=0.05)
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Figure 4.1 A scatter plot showed test-retest reliability of MAAS® MEBS-T® and DOS®

Correlation Analysis

Correlation analysis between the MAAS, MEBS-T, and DOS assessments found that in the
MAAS and MEBS-T had a high positive correlation with statistical significance at the 0.05 level
(r=0.707; P<0.001). MAAS and DOS had a moderate negative correlation with statistical significance
at the 0.05 level (r=-0.690; P<0.001), and MEBS-T and DOS had a moderate negative correlation
with statistical significance at the 0.05 level (r=-0.556; P<0.001), as show in Table 4.5.



Table 4.5 Correlation between MAAS, MEBS-T, and DOS (n=250)
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Scale MAAS MEBS-T DOS
MAAS 1
MEBS-T 0.707 (P<0.001%) 1
DOS -0.690 (P<0.001%) -0.556 (P<0.001%) 1

Data were analyzed with Spearman correlation

*Statistically significant at the 0.05 level (0(=0.05)

MEBS-T

DOS

MAAS MEBS-T DOS

Figure 4.2 A scatter plot matrix between MAAS, MEBS-T, and DOS
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4.2 Study Il
Study 2 (Diagnostic accuracy research analysis)

After confirming the robustness of the instruments, this chapter proceeds to Study 2. At
the foundation of this analysis lies the aim of finding the most effective cut-off points for both
MAAS and MEBS-T. The identification of these thresholds is crucial in differentiating individuals
with orthorexia nervosa (ON) from those who do not have the condition, using the mindfulness
concept as a screening tool. In order to establish these points, the study utilizes the calculated
Area Under the Curve (AUC) from Receiver Operating Characteristic (ROC) analyses for each scale

and explores the sensitivity and specificity of both index tests using DOS as a reference standard.

The receiver operating characteristic curve analysis

The receiver operating characteristic curve analysis of the MAAS score and MEBS-T score
in discriminate ON revealed that the AUC value of MAAS was 0.887 (95%CI 0.817, 0.957), which
was slightly greater than the AUC for MEBS-T was 0.870 (95%CI 0.791, 0.949). However, there was
no statistically significant difference (P=0.752). Both of assessment instruments showed a
statistically significant difference from the reference line (P<0.001) (Figure 4.3). The optimal cut-
off point for discriminating ON occurrence, determined by considering the maximum of the
Youden index value (indicating better test performance), was 44 on the MAAS score and 16 on
the MEBS-T score. Moreover While either MAAS and MEBS-T showed a statistically significant
variation from the reference line, there was no statistically significant distinction found between

the performance of MAAS and MEBS-T (P=0.752), as showed in Table 4.6.

Table 4.6 Area under the receiver operating characteristic curve of the MAAS and MEBS-T in
predicted ON (n=250)

Optimal Maximum of
AUC 95%Cl P-value
cut-off point  Youden index
MAAS 0.887 0.817, 0.957 <0.001* 44 0.765
MEBS-T 0.870 0.791, 0.949 <0.001* 16 0.703

A MAAS & MEBS-T 0.017 -0.088, 0.122  0.752°
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*Statistically significant from reference line (AUC=0.5) at the 0.05 level (0=0.05)

Data were analyzed with Delong test
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Figure 4.3 The ROC curve of the MAAS score and MEBS-T score for discriminate Orthorexia Nervosa.

Cut-Off Point, Sensitivity Analysis and Specificity Analysis

The diagnostic test of the MAAS and MEBS-T scores determined the optimal cut-off point
for each. Regarding the performance of discriminate ON with a MAAS score at the 44 cut-off point,
the sensitivity was 84.6%, the specificity was 91.9%, the PPV was 66.0%, the NPV was 97.0%, the
accuracy was 90.8%, the LR+ was 10.5, the LR- was 0.17, and the odds ratio was 62.77. For the
MEBS-T scores at the 16 cut-off point, the sensitivity was 82.1%, the specificity was 88.2%, the
PPV was 56.1%, the NPV was 96.4%, the accuracy was 87.2%, the LR+ was 6.93, the LR- was 0.20,
and the odds ratio was 34.01.

The division of the MAAS score into two groups (<44 and >44) resulted in a statistically
significant difference in ON discrimination (ON and non-ON) at the 0.05 level (P<0.001). Similarly,
a MEBS-T score of 16 points (<16 and >16) resulted in a statistically significant difference in ON
discrimination (ON and non-ON) at the 0.05 level (P<0.001) as show in Table 4.7.
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Table 4.7 Diagnostic test of the MAAS and MEBS-T (n=250)

MAAS MEBS-T
Diagnostic test
Cut-off point  ON (n=39) non-ON (n=211) | Cut-off point ON (n=39) non-ON (n=211)
Positive < 44 (n=50) 33 (84.6%) 17 (8.1%) < 16 (n=57) 32 (82.1%) 25 (11.8%)
Negative > 44 (n=200) 6 (15.4%) 194 (91.9%) > 16 (n=193) 7 (17.9%) 186 (88.2%)
P-value® <0.001* <0.001*
Sensitivity (95%Cl) 84.6 (69.5, 94.1) 82.1 (66.5, 92.5)
Specificity (95%Cl) 91.9 (87.4, 95.2) 88.2 (83.0, 92.2)
LR+ 10.5 (6.53, 16.89) 6.93 (4.66, 10.29)
LR- 0.17 (0.08, 0.35) 0.20 (0.10, 0.40)
PPV (95%Cl) 66.0 (54.7, 75.7) 56.1 (46.3, 65.6)
NPV (95%Cl) 97.0 (93.9, 98.5) 96.4 (93.1, 98.1)
Accuracy (95%Cl) 90.8 (86.5, 94.1) 87.2(82.4,91.1)
Odds ratio (95%Cl) 62.77 (23.06, 170.82) 34.01 (13.58, 82.19)

Data were analyzed with Chi-square test*
*Statistically significant at the 0.05 level (X(=0.05)

PPV: Positive predictive value; NPV: Negative predictive value
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Considering the results of the combined diagnostic test between MAAS and MEBS-T,

the sensitivity was 79.49%, the specificity was 85.78%, the PPV was 50.82%, and the NPV was

95.77%. Moreover, it was found that when Orthorexia Nervosa occurred, MAAS and MEBS-T

yielded the same positive results (True positive), found in 12.4% of the participants. When

Orthorexia Nervosa did not occur, MAAS and MEBS-T gave the same negative results (True

negative), found in 72.4% of the participants. The occurrence of Orthorexia Nervosa, then

MAAS and/or MEBS-T gave negative results (False positive), was found in 12.0% of the

participants, while Orthorexia Nervosa not occurring resulted in MAAS and/or MEBS-T giving

positive results (False negative) in 3.2% of the participants. In conclusion, MAAS and MEBS-T

yielded 84.8% correct results and 15.2% incorrect results, as show in Table 4.8.

Table 4.8 Diagnostic test that considering both MAAS and MEBS-T combined

Diagnostic test MASS MEBS-T Outcome (n=250)

True positive Positive (<44) Positive (<16) ON 31(12.49)

True negative Negative (> 44) Negative (> 16) Non-ON 181 (72.4)

False positive Negative (> 44) Negative (> 16) ON 30 (12.0)
and/or

False negative Positive (<44) and/or  Positive (<16) Non-ON 8(3.2)

Diagnostic test
Sensitivity
Specificity

PPV

NPV

Combined
79.49%
85.78%
50.82%
95.77%

Combined

95% Cl [63.54, 90.70]
95% (I [80.33, 90.20]
95% CI [41.70, 59.88]
95% Cl [92.41, 97.68]
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Y
Eligible participants

All eligible participants completed all three questionnaires;
MAAS,MEBS-T and DOS
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n=9
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Final diagnosis
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Final diagnosis
Target condition present (n=33)
Target condition absent (n=17)

Final diagnosis
Target condition present (n=7)
Target condition absent (n=186)

Final diagnosis
Target condition present (n=32)
Target condition absent (n=25)

Figure 4.4 Flow Chart Diagram to Report the Flow of Participants Through the Study

4.3 Summary Of Hypotheses

The summary of research hypotheses in this study reveals that the test of research

hypothesis 1 yielded a P-value <0.001, which is less than 0.05, hence rejecting the null

hypothesis (Ho) and accepting the alternative hypothesis (Ha). The alternative hypothesis

states that "The MAAS (Mindful Attention Awareness Scale) is capable of accurately identifying

Orthorexia Nervosa within the adult population in Bangkok, Thailand, by utilizing a specific cut-

off point." The MAAS has been found to be effective in discriminating Orthorexia Nervosa, with

an area under the curve value of 0.887 and an optimal cut-off point of 44, which indicates

statistical significance.
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The test of research hypothesis 2 yielded a P-value <0.001, which is less than 0.05,
hence rejecting the null hypothesis (Ho) and accepting the alternative hypothesis (Ha). The
alternative hypothesis states that " The Mindful Eating Awareness Scale (MAAS) demonstrates
a high level of sensitivity and specificity in accurately identifying Orthorexia Nervosa, as
compared to the Dusseldorf Orthorexia Scale (DOS)." The MAAS assessment showed a
sensitivity of 84.6% and a specificity of 91.9%, which were statistically significant.

The test of research hypothesis 3 yielded a P-value <0.001, which is less than 0.05,
hence rejecting the null hypothesis (Ho) and accepting the alternative hypothesis (Ha). The
alternative hypothesis states that " the Mindful Eating Questionnaire (MEBS-T) effectively
identifies Orthorexia Nervosa among the adult population in Bangkok, Thailand, using a specific
cut-off point." The MEBS-T has found to be effective in discriminating Orthorexia Nervosa, with
an area under the curve value of 0.870 and an optimal cut-off point of 16, which indicates
statistical significance.

Finally, the test of research hypothesis 4 yielded a P-value <0.001, which is less than
0.05, hence rejecting the null hypothesis (Ho) and accepting the alternative hypothesis (Ha).
The alternative hypothesis states that " the Mindful Eating Questionnaire (MEBS-T) exhibits a
high level of sensitivity and specificity in detecting Orthorexia Nervosa, with the DOS serving
as a reference." The MEBS-T assessment showed a sensitivity of 82.1% and a specificity of

88.2%, which were statistically significant, as show in Table 4.9.

Table 4.9 Summary of research hypotheses (n=250)

Hypotheses Null Hypothesis (Ho) P-value
Hypothesis 1 Reject <0.001*
Hypothesis 2 Reject <0.001*
Hypothesis 3 Reject <0.001*
Hypothesis 4 Reject <0.001*

*Statistically significant at the 0.05 level (Q=0.05)



CHAPTER 5
DISCUSSION AND CONCLUSION

Orthorexia nervosa (ON) is a condition where the pursuit of a healthy diet becomes an
unhealthy fixation. This eating behavior, characterized by a strong emphasis on a nutritious
and beneficial diet, aims to promote optimal health. The main motive did not appear to be
the desire to have a slim body shape, but rather the aspiration to maintain a healthy diet.
Experiencing ON can lead to both physical and mental impairment. So far, ON has not received
recognition in the Diagnostic and Statistical Manual, which means that there are currently no
official diagnostic criteria available or the gold standard to detect ON.®2* Nevertheless,
Dusseldorf Orthorexia Scale (DOS) takes into account the extensive utilization of standardized
instruments for detecting ON.

Preventing the anticipated indicators of orthorexia nervosa, which could potentially
progress into a full-fledged eating disorder such as Anorexia Nervosa, involves early screening
as a crucial measure. Two mindfulness instruments, The Mindful Eating Awareness Scale
(MAAS) and the Mindful Eating Questionnaire (MEBS-T), are used in this study. Screening with
mindfulness self-report instruments is a non-invasive, cost-effective, short, and convenient
process. It is even more important that, following a thorough evaluation, we can proactively
implement mindfulness-based interventions to safeguard individuals who may be capable of
facing ON. This thesis is regarded as the introductory investigation to incorporate mindfulness-
based utilities for the purpose of screening orthorexia nervosa. This study has the potential to
serve as the primary source of information, providing guidance for future research in both
research and clinical settings.

This chapter is divided into the following sections: (1) Summary and discussion of
findings; (2) Study limitations; (3) Clinical Implications and Implications for improved screening
tools; (4) Research avenues; and (5) Conclusions. The purpose of this chapter is to interpret
and discuss the results presented in Chapter IV Result of the study in relation to the main
subject contribute of the thesis. The current study consists of two interconnected studies:
Study 1: Psychometric Properties of the Scale and Study 2: Diagnostic Accuracy Research

Analysis. The conclusion, interpretation, and discussion for each study are provided as follows:
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5.1 Summary and Discussion of Findings

Study |

Study 1 examines the importance of rating scales related to mindfulness in assessing
the mental well-being of the adult population. Given the focus on eating disorders,
standardized instruments including rating scales have become crucial in identifying psychiatric
disorders, in line with the principles of evidence-based medicine. Usually, clinical rating scales
are tested to assess their internal consistency or relationship with other rating scales.” Thus,
various methods of assessing reliability were explored to facilitate in the selection of a reliable
test.

The main objective of Study 1 was to examine the internal consistency of the measures
used in the current study among the adult population aged 20-65 years old in Bangkok,
Thailand, carrying out with a sample size of 250 participants. Interestingly, the study reveals
that individuals without ON tend to have no particular dietary plan and engage in less physical
exercise per week, as indicated by their baseline characteristics. This study utilized three
instruments: the Mindful Eating Awareness Scale (MAAS) and the Mindful Eating Questionnaire
(MEBS-T) as the index tests, and the Dusseldorf Orthorexia Scale (DOS) as the reference
standard.to measure Dispositional Mindfulness (DM), Mindful Eating (ME) and Orthorexia
Nervosa (ON), respectively.

All of the instruments exhibited Cronbach's alpha values ranging from 0.76 to 0.88. The
internal consistency values for MAAS, MEBST, and DOS were found to be 0.88, 0.86, and 0.76,
respectively. Overall, all three assessments exhibited Cronbach's alpha values equal to or
greater than 0.7, indicating that the MAAS, MEBS-T, and DOS assessments demonstrated
internal consistency reliability at an acceptable level and were deemed adequate.

Moreover, the test-retest reliability analysis, conducted with a different sample size of
50, revealed an impressive correlation coefficient value of 0.99 (P<0.001) for the MASS
assessment, while the correlation coefficient for the DOS was 0.85 (P<0.001). The analysis
indicates excellent reliability for MAAS and good reliability for DOS, between the first and
second assessments of each instrument. Surprisingly, the correlation coefficient for the MEBS-
T was 0.45 (P = 0.001), indicating a concerning lack of reliability between the initial and
subsequent assessments of the MEBS-T. However, after following consultation and

deliberation with the expert team responsible for the translation and back translation of the
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questionnaire, as well as the reevaluation of the index of item objective congruence (I0C), it
was determined that the face validity of the translated questionnaire is acceptable.
Furthermore, the internal consistency study conducted on the MEBS-T instrument
demonstrates a notable degree of reliability. This implies that the unforeseen outcome may
have been attributed to the constraints of the self-assessment instrument, potentially
stemming from participant faticue or lack of attentiveness during the administration of the
questionnaire, given that it was the second attempt of these instruments. Moreover, one of
the reasons might be that it is subject to limitations because of the small sample size (n=50).
To the best of our knowledge, prior to this study, there was no translation or internal
consistency analysis undertaken for the standardized MAAS, MEBS-T, or DOS in the specific
context of Thailand. As a result, further investigation should be performed.

In addition to analyzing internal consistency, according to the correlation analysis of
three instruments (MAAS, MEBS-T and DOS), the results showed a link between having
orthorexia nervosa (ON), different levels of dispositional mindfulness (DM) and mindful eating
(ME). The results indicated that both DM and ME align with each other, while higher levels of
DM and ME correspond with lower levels of the presence of ON. The results provided were
in line with prior studies that the concept of ME can be comprehended as a subset of DM*;
hence, the correlation between these two variables is anticipated. Moreover, additional
scientific evidence corresponds to the findings; a recent study conducted in 2023 found that
there is a negative relationship between ON and mindfulness.” Interestingly, a more recent
study in 2024 further emphasized the inverse correlation between mindful eating and ON.%
However, the study conducted by Yardimci (2021) revealed a contrasting outcome, indicating
a positive correlation between mindful eating and ON.% It is noteworthy that all of the
preceding studies utilized a different instrument in measuring mindful eating and ON
compared to this current study. The investigation into the field of mindfulness in relation to
orthorexia nervosa is still relatively new. Due to the ambiguous results, it is necessary to

conduct further research.



74

Study Il

The primary goal of Study 2 is to evaluate the accuracy of two mindfulness-related
rating scales (MAAS and MEBS-T) in predicting ON with DOS as the reference standard in the
adult population age range from 20-65 years old in Bangkok, Thailand. Having a clear
understanding of the diagnostic accuracy of these mindfulness based rating scales may
significantly enhance the effectiveness of psychiatric assessments as early screening tools for
the population. In this case, experts can select the self-report instruments to assess the
presence of ON. In addition, by implementing MAAS and/or MEBS-T, it is possible to reduce
the length of the assessments and minimize costs. Furthermore, there are numerous
mindfulness-based interventions that can greatly assist individuals dealing with ON, enabling
them to receive treatment more effectively. By starting therapy earlier, individuals can receive
timely support. Therefore, by reducing the time between the onset of the condition and
seeking treatment and by adequately preparing for the treatment plan, the overall assessment
and therapy plan will be enhanced. We are unaware of any previous research that has
compared mindfulness-based instruments (MAAS, MEBS-T) to the gold standard (DOS) for
detecting ON.

The diagnostic accuracy was assessed through the utilization of ROC analysis,
facilitating the measurement of the area under the curve (AUC). The degree of proficiency in
diagnosing can be categorized as inadequate (.50-.70), moderate to satisfactory (.70-.80),
satisfactory (.80-.90), or outstanding (.90-1.00).” According to this exploratory research, the total
scores of MAAS and MEBS-T as two index tests compared with DOS as the reference standard
were found to effectively differentiate between individuals with orthorexia nervosa and those
who do not have the condition. The performance of MAAS and MEBS-T demonstrated a
satisfactory ability to differentiate between participants with and without ON.

By detecting ON with an area under the curve (AUC) of 0.887, the MAAS showed a
decent level of diagnostic accuracy. In relation to the performance of discriminate ON with an
MAAS score at the 44 optimal cut-off point indicating better test performance, the sensitivity
was 84.6% and the specificity was 91.9%, with the PPV being 66.0% and the NPV being 97.0%.
Moreover, according to the odd ratio, participants with an MASS score lower than 44 were
62.77 times more likely to experience ON occurrences compared to those with a MASS score

of 44 or above.
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Similarly, The MEBS-T demonstrated a satisfactory degree of diagnostic accuracy by
detecting ON with an area under the curve (AUC) of 0.87. Regarding the performance of
discriminate ON with a MEBS-T score at the optimal cut-off point of 16, it showed the test
performance with a sensitivity of 82.1% and a specificity of 88.2%. The positive predictive
value (PPV) was 56.1% and the negative predictive value (NPV) was 96.4%. In addition, based
on the odd ratio, participants with an MEBS-T score lower than 16 were 34.01 times more
likely to ON occurrence compared to those with a MASS score 16 or above.

While the AUC for the MAAS was only slightly higher than that of the MEBS-T, the
diagnostic odds ratios showed significant differences. In fact, the odd ratio for the MAAS was
nearly double compared to the MEBS-T. Furthermore, despite the similarity in the PPV and
NPV of MAAS and MEBS-T, it was observed that the PPV of MEBS-T was 10% lower in
comparison to MAAS. In addition, MAAS demonstrated a slightly higher level of specificity and
intact sensitivity compared to MEBS-T. Althougsh both MAAS and MEBS-T displayed a
statistically significant difference from the reference line, it is worth noting that there was no
statistically significant difference observed between the performance of MAAS and MEBS-T.
Our research indicates that both MAAS and MEBS-T are effective in screening for ON,
particularly in situations where high sensitivity is needed. The specificity of both instruments
remained high even at high levels of sensitivity.

Although it was not the primary focus of this study, further analysis from this study
indicates that the use of both screening instruments (the combination of MAAS and MEBS-T)
for ON did not improve diagnostic accuracy; in fact, it slightly decreased performance. In
addition, individuals may require additional time to complete multiple instruments. It is
recommended to utilize either MAAS or MEBS-T exclusively for screening ON. As mentioned
earlier, MAAS shows better performance in ON screening compared to MEBS-T, although the
difference is not statistically significant. Using MAAS as the screening tool is advised given that
mindfulness baaed interventions encompass more than just the practice of mindful eating,
incorporating various aspects of being mindful. Therefore, utilizing the overall dimension of
dispositional mindfulness for screening purposes provides greater accuracy when developing
a treatment plan that incorporates a mindfulness-based intervention. However, if there are
time constraints or a need for convenience in completing the screening, it is recommended
to use MEBS-T. This tool is a shorter version with only 8 items, compared to MAAS which has

15 items.
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To the best of our knowledge, this thesis represents the initial investigation that
employs MAAS and MEBS-T as two index tests for the identification of ON, with DOS serving
as the reference standard. Nevertheless, the utilization of mindfulness-based tools for
psychiatric assessment is not a novel concept. Oppo et. al (2019) utilized the Italian adaptation
of the Child and Adolescent Mindfulness (I-CAMM) questionnaire, a self-report instrument
designed to evaluate mindfulness abilities, as a means to identify internalizing behaviors in
children and adolescents compared with Youth Self—Report (YSR) as the reference standard.
The outcome demonstrates that I-CAMM can precisely forecast approximately 80% of
individuals exhibiting internalizing behaviors, which is one of the aspects of psychological
symp‘toms.87

In a study that was similar to ours, the eating attitude concept was employed to assess
for eating disorders. Conversely, the outcome is unfavorable. A prior study conducted by
Siervo (2005), the researchers utilized the Eating Attitudes Test (EAT-26), a self-rating scale that
assesses eating disorder risk by examining attitudes, feelings, and behaviors related to food
intake. The test includes certain items that touch upon mindful eating aspects, such as "being
aware of the calorie content of foods that | eat" or "giving too much time and thought to
food."®® Even though the EAT-26 is a valuable tool for identifying and assessing eating disorders,
including anorexia nervosa, bulimia nervosa, and binge eating disorders, the result of the AUC
analysis in this mentioned study had a relatively low value of 0.62, which may raise concerns
recarding the suitability of the EAT-26 as a screening tool for eating disorders. So, it is not
advisable to use it for this purpose.?’

Despite the study's limitations, the current findings have the potential to support and
promote the implementation of ON screening in resource-constrained settings. A number of people
who struggle with eating disorders often experience negative impacts on their mental and physical
well-being, which can greatly affect their overall quality of life and ability to carry out everyday
responsibilities. Considering the growing body of research, utilizing a mindfulness-based rating scale
for ON screening could be beneficial in identifying individuals who require early detection and
preparing for mindfulness-based interventions in their treatment plans. Identifying eating disorders,
in this case, ON, can be limited by various financial and administrative obstacles. This study presents
strong support for promoting the incorporation of user-friendly and affordable instruments to detect
ON. The findings suggest that further research should be conducted using the MAAS and MEBS-T, in

addition to consulting experts on diagnostic criteria for ON, to improve the screening technique.



7

5.2 Study limitations

Firstly, consider the study's cross-sectional design, which provides a snapshot of the
situation at a specific moment in time. The design of this study hinders the ability to draw
conclusions about the causality or fluctuations in the occurrence or intensity of ON over time.

When examining the diagnostic accuracy of clinical rating scales, establishing a clear
diagnostic reference standard is essential. As discussed in Chapter 2, there are no definitive
DSM-IV diagnoses considered the gold standard due to ON not being officially classified as an
eating disorder. Moreover, rating scales may have limitations in identifying psychiatric disorders
due to their limited coverage of additional diagnostic criteria. Given the potential impact on
the validity of studies focused on diagnostic accuracy, it is crucial to implement the findings
of this investigation as solely an early detection technique for indications of ON.

Another limitation is the reliance on self-reported measurements, which may be
influenced by the respondent's bias. Additionally, the issue of how to evaluate inconsistent
information from self-report instruments remains uncleared. It is recommended that future
studies incorporate a variety of data sources and attempt to reproduce our findings.

Lastly, this research focuses exclusively on adults living in Bangkok, Thailand, and the
absence of a clinical population with a background in eating disorders while delivering MAAS
and MEBS-T. Given the provided information, future research should consider involving a
clinical population or a broader population, particularly teenagers affected by the increasing
prevalence of eating disorders, and utilize these diagnostic instruments to assess and analyze
the cut-offs identified in this study. In addition, Cultural factors and regional variations in eating
behaviors may influence the prevalence and characteristics of ON, potentially leading to

different cut-off points for other populations.
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5.3 Clinical Implications and Implications for improved screening tools

According to our research, both MAAS and MEBS-T have been demonstrated to be
effective in screening for ON. Implementing the findings of the study as an early detection
technique for indications of ON is crucial. It is recommended to conduct this screening and
undertake the classification criteria for ON with the guidance of experts or psychologists to
ensure more accurate results. This study is centered on early screening for orthorexia nervosa
employing mindfulness related self-report rating scales, those scales may be limited in their
ability to identify psychiatric disorders because they do not cover all diagnostic criteria. In
summary, it is important to assess the self-report tools in conjunction with the classification
criteria for orthorexia nervosa to diagnose ON and gauge the severity and number of symptoms
in the general population. In addition, it is advisable to employ MAAS as the screening
instrument owing to its greater performance in comparison to MEBS-T for ON screeningl
since the employment of both MAAS and MEBS-T failed to result in any improvement in
diagnostic accuracy for ON screening. Nevertheless, for screening that requires prompt or
convenient results, we suggest using MEBS-T instead of MAAS because of its shorter length.

On the other hand, to improve the efficacy of implementing rating scales, it would be
beneficial to explore different assessment methods or other self-rating instruments apart from
MAAS and MEBS-T that relate to mindfulness. This would help widely identify individuals who
exhibit specific symptoms of ON, as outlined in the proposed diagnostic criteria.

Moreover, in order to accurately assess whether a self-report on mindfulness can serve
as a screening tool for ON, it is crucial to look beyond the score on the rating scale. Collecting
more information about the diagnostic criteria for mindfulness-related aspects or mindfulness
related characteristics in individuals experiencing ON is of utmost importance such as different

dimensions of mindfulness construct of people having ON.
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5.4.Research avenues

Additional research is necessary to better understand the accuracy of diagnostic methods,
given the growing significance of self-report instruments in identifying orthorexia nervosa and
the need for treatment plans for those who may be vulnerable. Given the absence of a gold
standard for detecting ON, it is imperative that future studies establish or evaluate alternative
reference standards to serve as the benchmark. In addition, there is room for improvement in
the validity of DSM diagnoses of ON, and it would be beneficial to provide more detailed
criteria regarding the presence of symptoms. By defining the gold standard, it becomes feasible
to obtain a more reliable and valid rating scale regarding the diagnostic accuracy of self-
reported rating scale instruments to detect ON.

In addition, the findings of this study indicate that various factors, including diet and regular
physical activity, can also impact the state of ON. Furthermore, given the finding that
individuals without ON demonstrate a lack of adherence to a specific dietary regimen and
engage in a comparatively lower level of physical exercise on a weekly basis, it would be
interesting to further explore the relationship between health-related interest and knowledge,
particularly in relation to various individual measures that impact the occurrence of ON.
Additional investigation is warranted to delve deeper into these factors. Conducting diagnostic-
added-value research that incorporates MAAS or MEBS-T, along with an investigation into
dietary habits or weekly physical exercise levels or health-related interest or health-related
knowledge, is advisable. Lastly, the connection between ON and anorexia nervosa (AN) and
obsessive-compulsive disorder (OCD) suggests that exploring the use of MAAS or MEBS-T
screening, along with self-reported screening for AN and OCD, could improve the detection of
ON cases in eating disorder research. This diagnostic-added-value approach can improve the

accuracy of screening for the presence of ON.
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5.5 Conclusions

The earliest identification of ON is critical in order to facilitate effective interventions
aimed at reducing or postponing the progression of a more severe symptom or associated
eating disorder. In light of the common utilization of self-reported rating scales for the purpose
of screening psychological disorders, our objective was to assess the discriminant ability of
mindfulness-based instruments, specifically MAAS and MEBS-T, in identifying ON in comparison
to DOS, a commonly employed screening tool that has a well-established cut-off point for
detecting ON, serving as a reference standard. The diagnostic accuracy for diagnosing ON was
found to be satisfactory for both MAAS and MEBS-T, as they fulfilled acceptable standards
across all scoring categories. Hence, we propose the utilization of MAAS and MEBS-T as early
screening instruments for ON. Nevertheless, we advise against employing the screening
method in isolation for the detection of ON. Instead, we suggest integrating it with a
comprehensive diagnosis and the expert-based criteria classification of ON.

Lastly, given that the utilization of both MAAS and MEBS-T did not enhance diagnostic
accuracy in screening ON, it is advisable to exclusively employ either MAAS or MEBS-T for this
purpose. According to this study, it is recommended to use MAAS as the screening tool due
to its superior performance compared to MEBS-T in ON screening, even though the difference
is not statistically significant. In addition, Mindfulness-based interventions encompass more
than just mindful eating. Therefore, incorporating an assessment of dispositional mindfulness
enhances the precision of mindfulness-based treatment plans. However, for time-sensitive or
convenient screening, we recommend MEBS-T over MAAS due to its shorter length. MEBS-T

includes 8 items, while MAAS has 15.
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Appendix A

Expert Panel for Instrument Translation
1.Expert Panel for Instrument Translation:
Translation Process

(1) Ms. Walaipat Aksorndee

Certified Translator

Back-Translation Process
(1) Asst. Prof. Carina Chotirawe, Ph.D.
Certified Translator

2.Experts checking for Face Validity of instruments used in this study:
(1) Dr. Tanita Watprasong
Dr. Tanita Watprasong is the author of this thesis; she is a bilingual Thai
psychologist, Ph.D., specializing in and certified in the field of mindfulness and
mindfulness-based cognitive therapy (MBCT) from the Oxford Mindfulness
Foundation in collaboration with the University of Oxford.
3.Experts comparison of Translated and Back-Translated of instruments used in this study:
(1) Dr. Davud Shahidi;
Dr. Davud Shahidi is an English-speaking psychologist with dual PhDs in
linguistics, applied linguistics, and counseling psychology.
(2) Dr. Parvathy Varma
Dr. Parvathy Varma is Director of Graduate Programs in Counseling Psychology,
Assumption University of Thailand. She is English-speaking psychologist with
PhDs. in counseling psychology.

4. Experts for Index of Item Objective Congruence (I0C) assessment
(1) Asst. Prof. Bancha Rattanamathuwong
Certified Translator
(2) Asst. Prof. Darintip Chansit
Certified Translator
(3) Dr. Tanita Watprasong
Psychologist,Ph.D.
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Instruments Used in the Current Study
The Mindful Attention Awareness Scale (MAAS); Original Version
Instructions: The questionnaire provided below is designed to evaluate your daily
experiences. Please utilize the provided scale to indicate the frequency of your current
experiences. Please provide answers based on your actual experience rather than what you
believe your experience should be. Please treat each item individually, without considering
any other items. This survey is about your personal experience, so try to avoid what you think

you should do or what others do.

Almost Very Somewhat | Somewhat Very
Always | Frequentl | Frequently | Infrequently | Infrequently | Almost
ltems (1) y (2) (3) (4) (5) Never (6)

1. I could be
experiencing some
emotion and not be
conscious of it until

some time later.

2. | break or spill things
because of

carelessness, not paying
attention, or thinking of

something else.

3. | find it difficult to
stay focused on what’s
happening in the

present.

4.1 tend to walk quickly
to where I’m going
without paying

attention along the
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way.

5.1tend not to notice
feelings of physical
tension or discomfort
until they really grab

my attention.

6. | forget a person’s
name almost as soon
as I’ve been told it for

the first time.

7. It seems I’'m “running
on automatic” without
much awareness of

what I’'m doing.

8. | rush through
activities without being
really attentive to

them.

9. I get so focused on
the goal | want to
achieve that | lose
touch with what I am
doing right now to get

there.

10. | do jobs or tasks
automatically, without
being aware of what

I’m doing.
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11. I find myself
listening to someone
with one ear, doing
something else at the

same time.

12. I drive places on
“automatic pilot” and
then wonder why |

went there.

13. 1 find myself
preoccupied with the

future or the past.

14. 1 find myself doing
things without paying

attention.

15. | snack without
being aware that I’'m

eating.




The Mindful Attention Awareness Scale (MAAS); Thai Version
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The Mindful Attention Awareness Scale (MAAS); Back Translation Version
Instructions: The objective of this questionnaire is to examine how one leads their daily life.
Please use the Attention Scale found below to indicate how often or not you encounter each
of the experiences. Please give your answers based on what you yourself have experienced
and not be concerned about the experience that you think should happen. Please consider
each item separately from the other items. Kindly give your answers in accordance with the
truth since there is no right or wrong answer.  This questionnaire aims at finding out your
personal experience so please try to avoid thinking about what should be done or what it is

that others do.

Nearly Very Rather Not very | Extremely Hardly
ltem always (1) | often (2) | often (3) | often (4) | not often | ever (6)
(5)

1.1 might have an emotional
experience without knowing it
until a certain amount of

time has passed.

2.1 break things or spill things
on me because | am careless
or wasn’t paying attention or
because my mind was on

something else.

3.| feel that concentrating on
what is happening in the

present is difficult for me.

4.1 usually walk straight
toward my destination
without paying attention to

anything along the way.
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5.1 usually do not notice any
physical stress or discomfort
until the signs manifest

themselves clearly.

6.l pratically forget people’s
names as soon as | have
asked their names for the first

time.

7.1t’s like I’'ve switched on my
automatic mode and done
things without really knowing

it.

8.1 rush around with my
activities without paying

much attention.

9.1 concentrate on the goal |
wish to achieve and then
forget to show awareness of
what | am doing in the
present in order to get to that

goal.

10.I work or attend to various
tasks automatically without
any awareness of what it is |

was doing.

11.1 often listen to other
people talking and do
something else

simultaneously.
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12.1 drive to all sorts of
places without much
awareness and later on
wonder why it is that | had

gone there.

13.I am usually so caught up

with the future or the past.

14.1 often do this or that
without paying much

attention.

15.1 snack or eat little by little
without knowing what | am

eating.
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The Mindful Eating Behavior Scale-Trait (MEBS-T); Original Version
Instructions: The statements below are about your experiences when you eat. Please indicate
how often each statement applies to you by selecting the appropriate response for each item.
Please answer honestly as there are no right or wrong answers. This survey is about your

personal experience, so try to avoid what you think you should do or what others do.

Strongly Strongly
Disagree | Disagree Agree Agree

ltems (1) (2) (3) (4)

1. I fully taste what | am eating.

2. | notice the smell, texture and/or colours of the

food | am eating.

3. | focus on what | am eating.

4. | fully taste every bite that | am eating.

5.1 notice thoughts and/or feelings that are
unrelated to my eating, but | redirect my attention

to the food and the experience of eating.

6. When | am eating, | have thoughts and/or

feelings, but keep refocusing on the food.

7. 1 hold my attention on what | am eating, despite
recognising the occurrence of thoughts and/or

feelings while | am eating.

8. When | am eating, | overcome unrelated
thoughts and/or feelings by focusing on the food

and the sensation of eating.




The Mindful Eating Behavior Scale-Trait (MEBS-T); Thai Version
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Instructions: The sentences below concem experiences that occur when you are eating. Please indicate

the frequency of each sentence that is true for you by selecting the most appropriate answer in each item.

Kindly give your answers in accordance with the truth since there is no right or wrong answer. This questionnaire

aims at finding out your personal experience so please try to avoid thinking about what should be done or what

it is that others do.

[tems

Completely
disagree (1)

Disagree

2)

Agree
(3)

Completely
agree (4)

1.1 am extremely aware of the taste of what | am

eating.

2. take note of the smell, touch and/or color of

the food that | am eating.

3.1 concentrate on what | am eating.

4.1 am extremely aware of the taste of every

mouthful of food that | am eating.

5.1 notice the thoughts and/or emotions that are not
related to eating and | focus my attention on the food

and the experience of eating that food.

6.While eating, certain thoughts and emotions pop
up but instead | am concentrating more on the

food.

7.1 am still concentrating on the food that | am eating
even though | notice that my thoughts and emotions

have popped up while | am eating.

8.While | am eating, | move away from unrelated
thoughts and/or emotions by concentrating on the

food and the sensations | get from eating.




The Dusseldorf Orthorexia Scale (DOS); Original Version
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Instructions: For the following statements, please indicate how much you agree with each

one by selecting the option that best describes your situation. Remember, there are no right

or wrong answers. Please answer honestly as per your experiences and beliefs.

ltems

This does
not apply

to me (1)

This does
rather not
apply to
me (2)

This does
somewhat
apply to
me (3)

This applies

to me (4)

1. Eating healthy food is more important to

me than indulgence/enjoying the food

2. | have certain nutrition rules that | adhere to

3. | can only enjoy eating foods considered healthy

4. | try to avoid getting invited over to friends
for dinner if | know that they do not pay

attention to healthy nutrition

5.1 like that | pay more attention to healthy

nutrition than other people

6. If | eat something | consider unhealthy, |

feel really bad

7. 1 have the feeling of being excluded by my
friends and colleagues due to my strict

nutrition rules

8. My thoughts constantly revolve around
healthy nutrition and | organize my day

around it

9. I find it difficult to go against my personal

dietary rules

10. | feel upset after eating unhealthy foods
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The Dusseldorf Orthorexia Scale (DOS); Thai Version
psianzedaiuadunuugaisanasu
mdensansuternuiuauagssyiviuiusenntdesudlnulasidendneuiieune
aoumsaifiAntufuanliATiae wuvasuamiifesnmmsuivszaumanidiuiavesyin

nsmeumuALITullesnliiivelagnuienn

lda39dn | Aaudndlia | Aaudneass | a5edwmsu
wiuau (1) | Sedwmsu dusuau au (4)

v

b au (2) (3)

[

Léwmsudumsivemnsiareguaindfey

o

wnnIANgulunsiueIm sl

a wa

2 3uANYMINTUINTTUNRENNULUR

3.4uariinuauiunsiuenIzuAeIAse

guainidy

d.duneneufeaagldluintiiuiveuniiin

wiouaululildlaadasuinsiveguam

s duyeundedldladulasuinsiveguam

11NNINAUDU

a1 [ .,

6.onfueglsilifseauain duagddnuegun

7 AuAnudanuendniieulasiieusIny

WMIIENYNITAUNATIASAYRIRILDY

8.ANUARTUIUIBURUTBIlnTUINISLTe
FUNMNUAE NI lulsar TumulagunIs

WA

9. duidnadruinlanazlavihmiungnisiuves

ALD

10.8uag3dnliaugladlefiuenmsnlidste

GRERN]




The Dusseldorf Orthorexia Scale (DOS); Back Translation Version

113

Instructions: Please read the sentences found below to indicate your agreement or

disagreement by selecting the answers that best explain the situation that happened to you.

This questionnaire aims at finding out your personal experience. Kindly give your answers in

accordance with the truth since there is no right or wrong answer.

Items

Not true for
me (1)

Not really true for

me (2)

Rather true for

me (3)

True for me

(@)

1.For me, eating food that is good for my health is
more important than the happiness derived from

eating that food.

2.1 have certain dietary or nutritional rules that |

adhere to.

3.1 will be happy with what | am eating only if that
food is good for my health.

4.1 try to avoid going out to eat with friends if | know
that the person doesn’t pay attention to a healthy

and nutritional diet.

5.1 like it that | pay more attention to a healthy and

nutritional diet than others.

6.l feel bad if | eat something that is bad for my
health.

7.1 feel alienated from my friends and colleagues

because of my strict eating regiment.

8.My thoughts are centered around nutrition for

health and | use that to plan my life each day.

9.1 feel disturbed if | don’t follow the rules | have

made about how | eat.

10.! feel irritable whenever | eat any food that is bad

for my health.




114

Demographic Questions-English Version
INSTRUCTIONS: Please carefully read each question and select the option that most
accurately represents your personal information. Rest assured that your responses will be kept
confidential and will only be used for the specific purposes of this research study. Please feel
free to ask any questions you may have about the survey at 089-2255966. Thank you for taking
part.

1. AGE

Please specify your age:

2. GENDER

What is your gender?

|:| Male
|:| Female

|:| Prefer not to say.

3. EDUCATION
What is the highest level of education you currently have achieved?
|:| Lower than Bachelor’s degree
|:| Bachelor’s degree
|:| Master’s degree
|:| Doctoral degree

4. DIETARY PREFERENCE

Do you follow any specific dietary regime?

|:| Vegetarian
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|:| Low fat diet
|:| Intermittent Fasting
|:| Ketogenic diet

|:| No specific regime

5. PHYSICAL ACTIVITY

How would you characterize your habits of physical activity?
|:| Less than 150 minutes per week
|:| At lease 150 minutes per week

6. Meditation Practice

Have you been regularly practiced any kind of meditation (at least twice per week)?-any
forms of meditation are included; e.g., formal meditation practice, informal meditation,

mantra meditation etc.

|:| Yes
|:| No

END OF SURVEY
Thank you for your time and cooperation. Your contribution to this study is greatly

appreciated.
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Appendix C

Research Participant Announcement Leaflet
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