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Purpose: Although research on orthorexia nervosa (ON) has developed in recent years,
there exists a continuous need to develop valid tools to assess ON risk, according to strict
diagnostic criteria. The present study aims to conduct Polish adaptation and validation of the
Authorized Bratman Orthorexia Self-Test (ABOST), through a comparison of dichotomous
and continuous Likert response scales.

Participants and Methods: This cross-sectional study involved 472 people with mean age
of 27 years (ranging between 18 and 78 years, M = 26.88, SD = 10.40). The survey included
demographic questions and measures of orthorexia (the ABOST and ORTO-15), eating
disorders (EAT-26), body mass index (BMI), obsessive—compulsive disorder (OCI-R), anxi-
ety (GAD-7), and depression (PHQ-9). The following statistical tests were performed to
explore the psychometric properties of the ABOST: descriptive statistics, Student’s #-test,
Pearson’s correlation, Cronbach’s a reliability, exploratory factor analysis (EFA), and con-
firmatory factor analysis (CFA).

Results: The ABOST using a five-point Likert scale for responses demonstrated good
psychometric properties. The CFA goodness-of-fit indices confirmed the one-factor solution.
Positive correlations were found between the ABOST and the ORTO-15, EAT-26, OCI-R,
GAD-7, and PHQ-9. Women scored higher in the ABOST than men, while BMI was
unrelated to the ABOST.

Conclusion: The ABOST using the Likert scale provides a reliable and valid instrument to
assess ON risk, as indicated by the face, structural, and convergent validity results. However,
more research in various countries is needed, in order to verify the results of this study.
Keywords: anxiety, depression, eating disorder, gender differences, obsessive-compulsive
disorder, orthorexia nervosa

Introduction

In recent years, orthorexia nervosa (ON) has garnered growing interest among
clinicians and researchers. Bratman' introduced the term to describe people for
whom healthy eating has become restrictive enough to lead to malnutrition and
impaired daily functioning. The term “orthorexia” is derived from Greek and means
“correct appetite.”> A recent review” has demonstrated that such terms usually
define ON as an obsession (eg, persistent and disturbing thoughts about healthy
eating), fixation (eg, stereotyped behavior related to an obsessive and unhealthy
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preoccupation or attachment), and concern/preoccupation
(eg, an uneasy state of compound interest in healthy eat-
ing, uncertainty, and apprehension). According to various
criteria, ON is more or less related to eating behavior,
compulsivity, insight, body weight concerns and body
image disturbance, medical complications, and psychoso-
cial functioning. Some properties of ON are similar to
those of other eating disorders (EDs);> however, indivi-
duals with ON are more interested in food quality and
purity, while people with anorexia and bulimia focus
more on the amount of food.>* Research has indicated
that ON is positively related to obsessive—compulsive,
anxiety, and depressive symptoms.”’ Equivocal relation-
ships between ON, sex, and body mass index (BMI) have
been found in previous studies.’*’

The Bratman Orthorexia Test (BOT) was developed to
identify ON risk, defining it as an obsession with eating
healthy foods.'® The BOT consists of 10 self-assessed ques-
tions (with dichotomous “yes” = 1 and “no” = 0 response
scores), based on the professional and personal experiences
of Steven Bratman as a clinician. People with four or more
affirmative answers in the BOT are considered at risk for ON.
The BOT has been translated and adapted in various coun-
tries, including Germany,“’12 Sweden,'>!*  Greece,'>!®
USA,'"'® and Poland.'”* Cena et al® indicated that the
BOT was one of the most frequently used psychometric
ON 7,8,21,22
Moreover, the BOT questions and Bratman’s theory of ON

tools to assess in the last two decades.
have served as the basis for creating many new instruments,
such as the ORTO-15,* EHQ,*® BORE,*® and ONS.*’
On the other hand, the conception of orthorexia has
changed significantly in the recent decade. Dunn and
Bratman®® developed ON criteria based on a critical review
of published and unpublished case histories and discussions
with eating disorder professionals from the US, Norway,
Poland, Sweden, Australia, Italy, and Germany. The criteria
of Dunn and Bratman®® are presented in Table 1. According
to the development of ON diagnostic criteria and theory of
ON,**?’ Bratman has revised the BOT and published the
Authorized Bratman Orthorexia Self-Test (ABOST);** how-
ever, to date, this tool has not yet been validated. The present
study examines the psychometric properties of the ABOST,
including its reliability, structural validity, and construct
validity. Two versions of the response scale are compared:
ABOST 1, with dichotomous yes/no answers; and ABOST 2,
with a continuous five-point Likert scale. Positive relation-
ships of the ABOST with eating disorders, disordered eating
attitudes, poor physical health self-rating, obsessive—

Table | Diagnostic Criteria of on Developed by Dunn and

Bratman?®

Criterion | Content

A Obsessive focus on “healthy” eating, as defined by

a dietary theory or set of beliefs whose specific details
may vary; marked by exaggerated emotional distress in
relationship 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.

B The compulsive behavior and mental preoccupation

becomes clinically impairing by any of the following:

Bl 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.

Notes: Reproduced from Dunn TM, Bratman S. On orthorexia nervosa: A review
of the literature and proposed diagnostic criteria. Eat Behav. 2016;21:11-17.
Copyright (2016), with permission from Elsevier.?®

compulsive disorder, generalized anxiety disorder, and
depression indicate its construct validity. The relationships
of ON with gender and BMI are also explored in this study.

Materials and Methods

Participants

The total sample consisted of 472 caucasian Polish citi-
zens, with a mean age of 27 years (M = 26.88, SD =
10.40), including 283 women (59.96%). Most of the

respondents were of normal weight and were from the
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countryside. Table 2 demonstrates the demographic char-
acteristics of the study sample, such as age, height, weight,
BMI, gender, and place of residence.

Measures

The Authorized Bratman Orthorexia Self-Test (ABOST)
was developed by Bratman.*® The ABOST is an author-
ized, more recent version of the Bratman Orthorexia Test
(BOT), including only six statements with yes/no answers.
According to Bratman,’® a positive answer to any of the
questions indicates a risk of orthorexia nervosa. An exam-

ple of an item is:

I spend so much of my life thinking about, choosing and
preparing healthy food that it interferes with other dimen-
sions of my life, such as love, creativity, family, friend-

ship, work, and school.

The items were translated from English to Polish and back-
ward by 12 students of Psychology during a social research
seminar and a professional English native speaker, consis-
tent with the recommendation of Beaton et al.*'

A pilot study was conducted in a sample of 24 psy-
chology students (twelve fourth-year students and twelve
fifth-year students) participating in the seminar course.
One of the main concerns in the pilot study was the

dichotomous response. Dichotomous yes/no answers

Table 2 Demographic Characteristics of the Sample

have been found to be difficult to use in various
studies.>* A Likert scale offers more options to choose
from, providing a higher accuracy of measurement and
reliability of the questionnaire. The students proposed
that a Likert-like scale would be more comfortable Thus,
we decided to use a five-point Likert scale that graded the
extent to which respondents agreed with each statement (1
= Strongly disagree, 2 = Rather disagree, 3 = I do not
know, 4 = Rather agree, 5 = Strongly agree). The total
score was calculated by summarizing all six scores
obtained from the items, with greater scores indicating
a higher risk of orthorexia nervosa.

The ORTO-15 is a 15-item tool for diagnosing orthor-
exia, developed by Donini et al,** in which participants
rate the frequency of a given behavior on a four-point
Likert scale (4 = Always, 3 = Often, 2 = Sometimes, 1 =
Never). A total score below 40 indicates orthorexia risk. In
the Polish adaptation, the reliability coefficient
(Cronbach’s o) was 0.64 and 0.77.°*** The internal con-
sistency (Cronbach’s o) in the present study was 0.65.

The Eating Attitudes Test (EAT-26) was developed by
Garner et al,®> and includes 26 items related to eating
disorders (eg, anorexia nervosa, binge-cating disorder,
and bulimia nervosa). Individuals answer on a 6-point
Likert scale (3 = Always, 2 = Usually, 1 = Often, 0 =
Sometimes, Rarely, Never), with scores above 20 points

Demographic Variable N % Range M Sb
Age 472 100 18-78 26.88 10.40
Height [cm] 472 100 153-196 171.91 10.98
Weight [kg] 472 100 36.5-157 70.16 16.12
BMI 472 100 15-67 23.57 4.63

BMI < 18.5, underweight 31 6.57

BMI 18.5-24.9, normal weight 305 64.62

BMI 25.0-29.9, overweight 104 22.03

BMI > 30.0, obese 32 6.78
Gender

Women 283 59.96

Men 186 3941
Place of residence

Village 149 31.57

City up to 20,000 residents 76 16.10

City from 20,000 up to 100,000 residents 79 16.74

City from 100,000 up to 500,000 residents 116 24.58

City above 500 thousand residents 50 10.59
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indicating a risk of EDs. The Polish version of the EAT-26
has shown a reliability coefficient (Cronbach’s o) of
0.80°°37 (0.86 in the present study).

The body mass index (BMI) is calculated from weight
(kg) and height (m), as BMI = weight/height’. A BMI
below 18.5 = Underweight, BMI between 18.5 and 24.9
= Average weight, BMI from 25.0 to 29.9 = Overweight,
and BMI above 30.0 = Obesity.*®

The Obsessive—Compulsive Inventory-Revised (OCI-
R) was developed as a short measure of obsessive—com-
pulsive disorder (OCD).** The OCI-R include 18 items,
describing various symptoms during the past month,
rated on a five-point Likert scale (0 = Not at all, 1 =
A little, 2 = Moderately, 3 = A lot, 4 = Extremely).
A score above 21 indicates severe OCD. The OCI-R
contains six sub-scales: Washing, Checking, Ordering,
Obsessing, Hoarding, and Mental Neutralizing.*" The
Polish version of the OCI-R was used in this study.*'
The reliability measured with Cronbach’s a was 0.90 for
the total OCI-R score and ranged between 0.83 to 0.90
for the particular sub-scales.*” In the current study, the
Cronbach’s a reliability coefficient was 0.91 for the total
OCI-R and, for the sub-scales Washing, Checking,
Ordering, Obsessing, Hoarding, and Neutralizing, the
values were 0.76, 0.85, 0.59, 0.74, 0.77, and 0.75,
respectively.

The Generalized Anxiety Disorder (GAD-7) was
developed as a brief 7-item clinical assessment of anxiety
symptoms, following the DSM-IV criteria.* Participants
rate their frequency of experiencing given symptoms (dur-
ing the last 2 weeks) on a 4-point Likert scale (0 = Not at
all, 1 = Several days, 2 = More than half the days, and 3 =
Nearly every day). A total score over 10 points is indica-
tive of generalized anxiety disorder.*? The internal consis-
tency was very high (Cronbach’s o = 0.92) in both the
original*' and Polish version,*® as well as in the present
study.

The Patient Health Questionnaire (PHQ-9) was devel-
oped to screen depression severity on a 9-item scale, in
accordance with the DSM-IV criteria.****> Participants
answer, on a 4-point Likert scale (0 = Not at all, 1 =
Several days, 2 = More than half the days, and 3 =
Nearly every day), how often they have experienced the
given symptoms over the last 2 weeks. A PHQ-9 score
above 10 is indicative of major depressive disorder.** The
reliability coefficient (Cronbach’s o) was 0.89 in the ori-
ginal validation study** and 0.88 in the Polish version.*® In
the present study, we determined a Cronbach’s a of 0.84.

Procedure

A cross-sectional pilot study was conducted on a sample
of 24 psychology students, in order to assess whether the
translated items were correct, clearly formulated, and
understandable. According to the collected opinions
about the test, minor corrections were introduced and the
scale of dichotomous answers was replaced with a 5-point
Likert scale, in congruence with methodological standards,
as a higher number of choices increases the accuracy of
judgment.*” The final version of the ABOST was used in
the study, in order to explore the questionnaire’s psycho-
metric properties.

A sample size of a minimum of 115 participants was
determined a priori, using the G*Power software for one-
tail bivariate correlation model, with 95% CI, p < 0.05,
and medium effect size of 0.30; while 174 participants
were determined a priori using the one-tail Student’s
t-test for two independent samples, with 95% CI, p <
0.05, and large Cohen’s d effect size of 0.50. The present
sample of 472 participants achieved 0.99 power, as calcu-
lated by post hoc G*Power.**

A cross-sectional study was performed between
March 2018 and June 2019 in two forms—an online
survey (n = 340) and a paper-and-pencil questionnaire (n
= 132)—both recruiting a convenience sample from the
general population. The link to the online Google form
was disseminated by e-mail (using a snowball technique)
to acquaintances, friends, and family members.
Participants were also asked to include the link to the
online survey on their personal Facebook websites, as
well as in Facebook groups related to a healthy lifestyle
and healthy food. The paper-and-pencil questionnaires
were disseminated, using snowball techniques, among uni-
versity students. University students also participated in
the study during classes at university, with the consent of
lecturers. The inclusion criterion was being aged 18 years
or older.

All surveys included ABOST and questions related to
demographic characteristics, such as age, gender, height,
weight, and residence. Different sets of other standardized
questionnaires, such as the ORTO-15, EAT-26, GAD-7,
PHQ-9, and OCI-R, were included in the surveys, in
order to avoid participant fatigue. The total number of
questions did not exceed 50 in each survey. Informed
consent was obtained from all participants, as it was
included on the first survey page. Respondents participated
anonymously and voluntarily in the research. According to
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the Declaration of Helsinki guidelines, the study was con-
ducted and approved by the Institutional Review Board of
the University of Opole, Poland (05.10.2018).

Statistical Analysis

Descriptive statistics were tested in regard to the range of
scores, mean (M), 95% confidence interval (CI), standard
deviation (SD), and Cronbach’s a reliability coefficient.
Pearson’s correlation coefficient (r) was calculated, in
order to examine the relationship between the ABOST and
other instruments (ie, ORTO-15, EAT-26, BMI, OCI-R,
GAD-7, PHQ-9) and between particular items within the
ABOST. Gender differences in the ABOST were examined
using Student’s #-test. Exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA) were performed to
examine the ABOST structure. The STATISTICA ver. 13.5
software was used to calculate the statistical results in this
study. Sensitivity analysis was conducted using the OpenEpi
ver. 3 software. The 95th percentile estimation was per-
formed through the Bootstrapping method with 1000 sam-
ples, using the IBM SPSS ver. 25 software.

Results

Descriptive Statistics
The sample of 472 participants completed the ABOST 2
with a five-point Likert scale. The descriptive statistics,

Table 3 Descriptive Statistics

such as the range of scores, mean, standard deviation, and
correlation for the ABOST 2, ORTO-15, EAT-26, OCI-R,
GAD-7, and PHQ-9, are shown in Table 3. The ABOST 2
scores considered as a continuous variable (rated on a five-
point Likert scale) were also converted to a dichotomous
score (ABOST 1), due to original Bratman’s suggestions,*’
where 1-3 answers were coded as zero (0 = No risk of
ON), while 4-5 answers were coded as 1 (1 = Risk of
ON). As recommended by Bratman,*° respondents whose
scores were equal to or exceeded 1 were assigned to the
“ON-risk” group (ONR, ABOST 1> 1, n = 158, 33.47%),
whereas those with score of 0 were included in the “ON-
no risk” sample (ONNR, ABOST 1 =0, n =314, 66.53%).

Face Validity

The compliance of Dunn and Bratman’s™ criteria of ON
with the ABOST statements>® are presented in Table 4. The
first item of the ABOST involves an obsession and preoccu-
pation with healthy food (criteria A and A1), which impairs
social, academic, or vocational functioning (criterion B2).
The second item regards the exaggerated negative emotional
and physical responses to the dietary transgression, related
predominantly to experiencing anxiety (criterion A2). The
third item of the ABOST describes an excessive dependence
on body image, self-worth, identity, and satisfaction with
life, in compliance with self-defined ‘healthy” eating

Variable N Range M 95 % CI SD ABOST 2
LL uL r
Orthorexia (ABOST 1) 472 0-6 0.56 0.47 0.65 0.99
Orthorexia (ABOST 2) 472 6-26 10.30 9.92 10.68 4.21
Orthorexia (ORTO-15) 182 15-51 35.58 34.70 36.45 5.97 0.30%**
Eating disorder (EAT-26) 339 0-65 9.96 8.98 10.94 9.18 0.50%**
Body mass index (BMI) 472 15-67 23.57 23.15 23.98 4.63 —0.06
OCD (OCI-R) 339 0-64 20.26 18.76 21.76 14.02 0.48%**
Washing 339 0-12 2.80 2.49 3.1 292 0.43%**
Checking 339 0-12 2.62 2.30 2.95 3.05 0.38%**
Ordering 339 0-12 423 3.92 4.53 2.87 0.35%%*
Obsessing 339 0-12 421 3.87 4.56 323 0.35%**
Hoarding 339 0-12 439 4.04 4.74 3.28 0.34%*
Neutralizing 339 0-12 2.0l 1.73 2.30 2.69 0.37%%*
GAD (GAD-7) 472 0-21 6.50 6.02 6.98 5.33 0. gk
Depression (PHQ-9) 127 0-23 7.35 6.47 822 4.97 0.32%**
Note: **p < 0.001.
Psychology Research and Behavior Management 2021:14 https: 925
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Table 4 Polish and English Versions of the ABOST and Corresponding Criteria of on Developed by Dunn and Bratman

No. | Polish Version English Version Criteria

I Spedzam tak duzo czasu na mysleniu, wybieraniu | spend so much of my life thinking about, choosing and Al, B2
i przygotowywaniu zdrowego jedzenia, ze koliduje to z innymi | preparing healthy food that it interferes with other
wymiarami mojego zycia, takimi jak mito$¢, tworczos¢, dimensions of my life, such as love, creativity, family,
rodzina, przyjazn, praca czy szkota. friendship, work and school.

2. Gdy zjem cos, co mogtoby by¢ niezdrowe, czuje sie When | eat any food | regard to be unhealthy, | feel anxious, A2
niespokojny(a), winny(a), nieczysty(a), ubrudzony(a) i/lub guilty, impure, unclean and/or defiled; even to be near such
zbezczeszczony(a); przeszkadza mi nawet, gdy przebywam foods disturbs me, and | feel judgmental of others who eat
blisko takiego pokarmu i zle osadzam tych, ktorzy jedza taka | such foods.

Zywnosc.

3. Moje osobiste poczucie spokoju, szczescia, radosci, My personal sense of peace, happiness, joy, safety and self- B3
bezpieczenstwa i whasnej wartosci jest nadmiernie uzaleznione | esteem is excessively dependent on the purity and rightness
od wiasciwego, dobrego jedzenia. of what | eat.

4. Czasami chciat(a)bym rozluzni¢ moje zasady “zdrowego Sometimes | would like to relax my self-imposed “good food” Al
odzywiania” ze wzgledu na specjalne okazje, takie jak slub czy | rules for a special occasion, such as a wedding or a meal with
positek z rodzing lub przyjaciotmi, ale nie potrafie. family or friends, but | find that | cannot.

5. Z uptywem czasu systematycznie eliminowate(a)m coraz Over time, | have steadily eliminated more foods and A3
wigcej pokarmow i poszerzate(a)m listg przepisow expanded my list of food rules in an attempt to maintain or
kulinarnych, proébujac utrzymaé lub podwyzszy¢ korzysci enhance health benefits; sometimes, | may take an existing
zdrowotne; czasami brate(a)m jakas aktualng teorig zdrowej food theory and add to it with beliefs of my own.
diety i dodawate(a)m do niej wiasne przekonania.

6. W nastepstwie mojej koncepcji zdrowego odzywiania, Following my theory of healthy eating has caused me to lose Bl
tracite(a)m na wadze wigcej, niz wigkszos¢ ludzi uznataby, ze | more weight than most people would say is good for me, or
jest to dla mnie dobre, albo tez objawiate(a)m oznaki has caused other signs of malnutrition such as hair loss, loss of
niedozywienia, takie jak utrata wlosow, utrata miesiaczki czy | menstruation or skin problems.
problemy ze skora.

Notes: Reproduced from Bratman S. The Authorized Bratman Orthorexia Self-Test. Available from: https://www.orthorexia.com/the-authorized-bratman-orthorexia-self-

test/. Accessed June 8, 2021.%°

behavior (criterion B3). The fourth ABOST item shows that
the entity was trying to loosen these constraints, but that
attempt had been unsuccessful, thus showing strong obses-
sive—compulsive tendencies (criterion Al). The fifth state-
ment of the ABOST indicates the typical escalation pattern
that transforms mildly disordered eating into a significant
pathology (criterion A3). The sixth item demonstrates the
consequences of a restrictive diet on physical health, includ-
ing malnutrition, severe weight loss, or other medical com-
plications from a restricted diet (criterion B1).

Structural Analysis: EFA and CFA

Two ABOST scoring methods were compared: Continuous
(ABOST 2; Likert five-point response) and dichotomous
(ABOST 1; scores 0 or 1, transformed from continuous 1—
3 or 4-5, respectively). A preliminary correlation analysis
was performed, in order to determine whether the items
were related to each other. Spearman correlations were

conducted for the ABOST 1 and Pearson’s correlation
for the ABOST 2. The results are shown in Table 5.
There were numerous correlations between items, suggest-
ing that factor analysis is appropriate for structure explora-
tion. The total sample was randomly divided into two
samples: Sample A (n = 236) and Sample B (n = 236).
Exploratory factor analysis (EFA) was performed in
Sample A, while confirmatory factor analysis (CFA) was
conducted in Sample B.

First, the structure of ABOST 1 was explored. The
Kaiser—-Meyer—Olkin coefficient was 0.70, and Bartlett’s
test of sphericity was ¥*(15) = 271.97 (p < 0.001), which
indicated that factor analysis may be useful in the given
data. According to the criteria of Kaiser (an eigenvalue

49,50
7 two

above 1) and Cattell (analysis of scree test),
factors were extracted using the principal component
method and Varimax rotation (Table 4). F1 included four

items (2, 3, 5, and 6), with an eigenvalue of 2.02 and
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Table 5 Correlations Between Items in the ABOST | and ABOST 2

ABOST |

Item Factor Loadings o when M SD Intercorrelations

Fl F2 Item Removed l. 2. 3. 4. 5.

l. —0.12 0.87 0.00 0.04 0.19

2. 0.71 0.10 0.44 0.11 0.31 0.12*

3. 0.71 0.04 0.43 0.10 0.30 0.09 0.37%%*

4. 0.39 0.71 0.00 0.07 0.26 0.25%%* 0.19%%* 0.23%%*

5. 0.51 0.21 0.56 0.21 0.40 0.01 0.22%%* 0.29%FF | 0.24%+*

6. 0.66 —0.09 0.54 0.04 0.20 0.13** 0.3 ¥ 0.22%FF | 0.23%% | 0.]6%F*
ABOST 2

l. —0.67 0.77 1.43 0.76

2. -0.72 0.75 1.79 1.05 0.42%%*

3. -0.75 0.75 1.81 1.02 0.37%%* 0.56%**

4. —-0.82 0.74 1.68 1.01 0.44%%* 0.43%%* 0.46%%*

5. —0.66 0.79 2.11 1.24 0.3 |%%* 0.37%%* 0.39%FF | 0.43%%*

6. —0.61 0.77 1.48 0.84 0.340%* 0.37%%* 0.37%FF | 0.49%FF | 0.30%*

Notes: *p < 0.05, **p < 0.01, ***p < 0.001. Factor loadings are shown in bold.

explaining 33.70% of the total variance. F2 included two
items (1 and 4), with an eigenvalue of 1.17 and explaining
19.58% of the total variance. Thus, the cumulated variance
explained 53.27% of the total variance. The Cronbach’s a
was 0.54 for F1, while that for F2 was o = 0.38. The
reduction in items may decrease the reliability of F1 and
F2, as shown in Table 5.

Confirmatory factor analysis (CFA) with the maximum
likelihood (ML) estimation technique was performed, in
order to assess how well the two-factor model captured the
covariance between all the items or measures in the model.
The results indicated a rather unacceptable model fit (n =
236), based on the ML chi-squared test 3*(8) = 18.52 (p <
0.05); the standardized root mean square residual SRMR =
0.049; the root mean square error of approximation
RMSEA = 0.073, (95% CI = [0.027, 0.119]); Gamma =
0.986 (95% CI = [0.964, 0.998]); McDonald’s centrality
index Mc = 0.979 (95% CI =[0.945, 0.997]); Bolen’s delta
BL89 = 0.927; normed fit index NFI = 0.878; Tucker—
Lewis index TLI = 0.856; goodness-of-fit index GFI =
0.975; adjusted goodness-of-fit index AGFI = 0.934;
Aikake information criterion AIC = 0.189; and Schwartz
Bayesian information criterion BIC = 0.381.'-2

Next, the structure of the ABOST 2 was examined. The
Kaiser—Meyer—Olkin coefficient was 0.84, and Bartlett’s
test of sphericity was x*(15) = 751.10 (p < 0.001), indicat-
ing the suitability of the data for structure detection.
A one-factor solution was extracted, with eigenvalue

3.00 and explaining 49.93% of the total variance. The
internal consistency was much higher in the ABOST 2
than in the ABOST 1, as the Cronbach’s o was 0.80.
Confirmatory factor analysis (CFA) with the ML estima-
tion method indicated an acceptable model fit for the
ABOST 2 (n = 236), as well as better goodness-of-fit
statistics than for the ABOST 1, based on the ML chi-
squared test x*(9) = 18.89 (p < 0.05); SRMR = 0.035;
RMSEA = 0.068 (95% CI = [0.023, 0.112]); Gamma =
0.986 (95% CI = [0.964, 0.998]); Mc = 0.979 (95% CI
[0.945, 0.998]); BL89 = 0.973; NFI = 0.950; TLI = 0.954;
GFI = 0.974; AGFI = 0.939; AIC = 0.183; and BIC =
0.359.°"%2

Convergent Construct Validity

The construct validity was examined using Pearson’s correla-
tion coefficient, with respect to such scales as the ORTO-15,
EAT-26, OCI-R, GAD-7, and PHQ-9. As the ABOST 1 did
not meet the criteria of structural validity (using CFA) and
reliability (using Cronbach’s a), while the ABOST 2 showed
a good fit and reliability of the one-factor model, ABOST 2
was selected for the analysis (see Table 3). The ABOST 2
positively correlated with all variables, except for BMIL
Statistically significant medium correlations were found
with eating disorders (the EAT-26) and obsessive—compulsive
disorder (the total OCI-R and Washing sub-scale); while
weak associations with the other orthorexia scale (the
ORTO-15), depression (the PHQ-9), anxiety (the GAD-7),

Psychology Research and Behavior Management 2021:14

927

Dove!


https://www.dovepress.com
https://www.dovepress.com

Rogowska et al

Dove

and the Checking, Ordering, Obsessing, Hoarding, and
Neutralizing sub-scales of the OCI-R were observed.
Gender differences were tested using Student’s #-test (N =
472). Women (M = 10.71, SD = 4.35, n = 283) scored
significantly higher than men (M = 9.66, SD = 3.89, n =
186); with small effect size, #(467) = —2.67, p < 0.01, and
Cohen’s d = 2.08.

Analysis of Sensitivity and Specificity of
the ABOST

Bratman’s original method to recognize ON risk (ie, at
least one positive answer in the ABOST) was used in
a Receiver Operator Characteristic (ROC) analysis, in
order to determine the optimal cut-off point for classifi-
cation (ie, the highest sensitivity and specificity concur-
rently). The ROC curve is presented in Figure 1. A value
of 0.5 represents random discrimination, values ranging
from 0.7 to 0.8 demonstrate acceptable discrimination,
while those between 0.8 and 0.9 indicate excellent dis-
crimination ability. Values greater than 0.9 show out-
standing discrimination.”® Table 6 presents statistics
such as the sensitivity, specificity, positive predictive
(PPV), predictive  value (NPV),
Diagnostic (DA), Likelihood ratio of
a Positive Test (LPT), Likelihood ratio of a Negative
Test (LNT), Diagnostic Odds (DO), Cohen’s Kappa
(Unweighted K), and Bias Index (BI). The optimal cut-
off score was determined as 13 points, with the max-

value negative

Accuracy

imum sensitivity (95%) and specificity (68%) values, as
well as 86% DA (see Table 6 for more details). Using
a cut-off score of 13 in the ABOST 2, we identified 123
people at risk of ON (26.06% of the total sample);

ROC Curve

0 01 02 03 04 05 06 07 08 09 g
Specificity

Figure | Receiver operator characteristic (ROC) analysis for the ABOST.

however, as it seemed unlikely that one-fourth of partici-
pants had an orthorexia disorder, the cut-off point instead
indicated an early orthorexia risk assessment. Therefore,
the 95th percentile estimation was performed for the
ABOST, in order to examine a high level of orthorexia
risk among participants. The method of percentile estima-
tion calculated the rank as p (n + I), with p representing
the percentile (divided by 100) and n being the sample
size.>* A cut-off score of 19 was found for the ABOST,
with Boot SE = 1.18, Boot 95% CI = [17.00, 20.00]. Of
the 472 participants, 25 people (5.30%) showed total
scores equal to or greater than 19.

Discussion

In this study, we explored the psychometric properties of
the ABOST, in terms of the face, structural, and construct
validity of the questionnaire. Opitz et al>> have postulated,
in a current review, to re-evaluate the existing tools and to
establish a consensus regarding the conceptualization of
ON, in order to establish a measure with good psycho-
metric properties. This study indicated that the ABOST
’s?® criteria of ON and
fully meets face validity criteria. Structural validity was
examined in two versions of the ABOST: ABOST 1
(dichotomous yes/no answers) wan ABOST 2 (responses

covers all of Dunn and Bratman

on a five-point Likert scale). As demonstrated in this
study, the change of response scale significantly increased
the accuracy of measurement and reliability of the
ABOST. Moreover, the two-factor model ABOST 1 failed
to meet the goodness-of-fit criteria and, as such, we
rejected this tool from the following construct validity
analysis. In contrast, the ABOST 2 indicated good struc-
tural validity for the one-factor solution, as well as suffi-
cient reliability (as assessed by Cronbach’s a).

Finally, the positive correlations between ABOST 2 and
another orthorexia tool (the ORTO-15), eating disorder (the
EAT-26), obsessive—compulsive disorder (the OCI-R),
anxiety (the GAD-7), and depression (PHQ-9) were consis-
tent with previous studies, confirming the convergence
validity of the ABOST.*’ Consistent with some previous
research, the BMI was not related to the ABOST.>® 1t is
important to note that weight loss is a rare consequence of
ON and may be seen only in selected, high-ON cases. Thus,
to detect
a relationship. The gender differences found in this study

the present research was unable such
were consistent with those of previous research: women are
more concerned about a healthy diet than men and, there-

fore, women are at higher risk of ON.”

9 2 8 https:
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Table 6 ROC Analysis for the ABOST

Statistics Cut-off Point of the ABOST Scores
9 10 1 12 13 14 15 16 17 18

Sensitivity 64.97% 74.20% 83.12% 87.90% 94.90% 97.45% 98.41% 99.36% 99.68% 100.00%
Specificity 100.00% 91.77% 85.44% 75.95% 67.72% 58.23% 51.27% 37.97% 25.95% 20.25%
PPV 100.00% 94.72% 91.90% 87.9% 85.39% 82.26% 80.05% 76.10% 72.79% 71.36%
NPV 58.96% 64.16% 71.81% 75.95% 86.99% 92.00% 94.19% 96.77% 97.62% 100.00%
DA 76.69% 80.08% 83.90% 83.90% 85.81% 84.32% 82.63% 78.81% 75.00% 73.31%
LPT 0.00 9.02 5.71 3.66 2.94 2.33 2.02 1.60 1.35 1.25
LNT 0.35 0.28 0.20 0.16 0.08 0.04 0.03 0.02 0.01 0.00
DO 0.00 32.08 28.09 22.94 39.08 53.32 65.01 95.51 109.70 0.00
Cohen’s K 0.55 0.60 0.65 0.64 0.66 0.61 0.56 0.44 0.31 0.25
BI -0.23 —-0.14 —0.06 0.00 0.07 0.12 0.15 0.20 0.25 0.27

Abbreviations: PPV, positive predictive value; NPV, negative predictive value; DA, diagnostic accuracy; LPT, Likelihood ratio of a Positive Test; LNT, Likelihood ratio of

a Negative Test; DO, Diagnostic Odds; K, Kappa (Unweighted); Bl, bias index.

Although the BOT (a previous version of ABOST, devel-
oped by Bratman and Knight'®) was one of the most com-
monly used orthorexia tools, this questionnaire has been
criticized for its poor reliability and inappropriate validity.>®
Moreover, a recent review>> showed that most of the cur-
rently existing ON tools also failed to present robust psycho-
metric properties and sufficient validation results. The main
problems with these ON questionnaires concern the dimen-
sionality and conceptualization of ON measurement.”>>" In
contrast, in the present study, we demonstrated that the
ABOST is a reliable and valid questionnaire to assess mod-
erate (cut-off: 13 points) and high (cut-off: 19 points) risk of
ON. The prevalence of ON ranged between 26-39% in
previous studies where the BOT was applied in the Polish
population.'®>® These previous prevalence rates may have
been overestimated, as suggested Dunn et al*® The preva-
lence of high risk of ON found in this study (5.3%) was
similar to the results of recent research using the Dusseldorf
Orthorexia Scale (DOS; prevalence between 2.3% and
7.8%), which seems more realistic.’® ®* According to the
recommendation of Valente et al,’’ the ABOST is based on
current knowledge and the re-conceptualization of ON.
Summarizing the results of this study, the ABOST is a fully
suitable and brief six-item instrument to measure orthorexia
nervosa, with high validity and good reliability. Further
research using the ABOST in various other cultures is neces-
sary, in order to confirm the one-factor structure and psycho-
metric properties across various populations.

Limitation of the Study
This study had several limitations. First, the cross-sectional
design did not allow for assessment of the state of causal

associations between variables. Although the sample size
was relatively large, the proportion of men and women was
not equal. The recruitment of participants was based predo-
minantly on the snowball method and a convenience sample
of individuals related to each other. Further research should
include a larger group which better represents the general
population. The present study used a questionnaire solely.
Longitudinal research with more experimental techniques
should be conducted in the future. Finally, we converted the
response method (from a five-point Likert scale to dichoto-
mous yes/no answer) and compared the transformed results
of the ABOST 1 with an accurate measure in the ABOST 2.
Future research should compare distinct methods of answer-
ing (scoring) in separate groups, or in the same group with
a duration between surveys. More research should be con-
ducted in various countries, in order to confirm the presented
structure of the ABOST and to compare both versions of the
ABOST using distinct response methods.

Conclusion

The ABOST 2, which uses a five-point Likert scale of
responses, was shown to be a valid and reliable instrument
to assess ON risk. We confirmed the face, structural, and
construct validity of the ABOST 2, while the original
version of the ABOST 1 did not meet the validity and
reliability criteria. More research is necessary, in order to
verify the presented results.
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