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ABSTRACT

Purpose: Orthorexia nervosa (ON) has garnered increasing attention in the literature as a relatively new
eating disorder characterized by an excessive preoccupation with healthy eating, which can result in
malnutrition and other health problems. While studies have established a link between body image and
ON, the role of social physique anxiety (SPA) as a mediator in this relationship remains unclear. The
present study aimed to address this gap by examining the mediating role of SPA in the relationship
between body image and ON in women.

Material and Methods: A total of 647 women aged 18 to 65 years were recruited from a Province in the
Mediterranean Region of Turkey. The causal steps approach (Baron and Kenny method) was used in the
statistical evaluation of the mediation model and the realization of the steps testing the mediation model
was evaluated. The hypothesized mediation model was tested with the PROCESS macro for SPSS models
in Model 4 using a bootstrapping approach to assess the significance of indirect effects.

Results: After controlling for the effects of age, education, marital status, employment status, body mass
index (BMI), and weight perception for consistency with BMI, the results of regression analyses supported
the mediating effect of SPA on the relationship between body image and ON.

Conclusion: It follows from these findings that the inclusion of strategies aimed at reducing negative body
image perception and SPA may contribute to improved prevention efforts aimed at reducing ON among
Turkish women.

Keywords: Body image, eating disorders, social interaction, women’s health, mediator variable.

INTRODUCTION

Healthy eating awareness has become a primary lead to disruption of eating patterns and, in the long
focus for individuals in developed societies. However, run, eating disorders. Due to their increasing
developing an obsession with this issue can often prevalence and associated socioeconomic burdens,
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eating disorders are recognized as a global public
health issue (1).

Orthorexia Nervosa (ON) is a condition where
individuals become excessively fixated on consuming
pure and healthy foods to improve their health. It is
not yet officially recognized as a separate diagnosis
in the DSM-5-TR (2). Some researchers argue
whether ON should be classified as a subtype of
Anorexia Nervosa or Obsessive-Compulsive
Disorder (OCD), or as a distinct disorder (3, 4). ON
begins with a healthy preference for a balanced diet
that gradually becomes an unhealthy obsession,
characterized by obsessive thoughts, compulsive
behaviors, and self-punishment (5-7). ON shares
many similarities with other eating disorders,
involving  significant  weight loss, anxiety,
perfectionism, and the desire to maintain control (7).
The prevalence of ON varies widely, ranging from 7%
to 82%, with an increase in frequency observed in
recent years (6). Women who are more interested in
dieting, such as dancers, gymnasts, and models who
need to maintain a certain weight, are at higher risk
for ON (8).

Body image is the mental representation of one's own
body and influences relationships with the outside
world (9). Throughout history, individuals have
wanted to conform to cultural body standards to be
accepted (10) which has shaped the view of the
human body (11). Women tend to view themselves
from an outsider's perspective, leading to self-
objectification (12, 13). Cognitive-behavioral models
suggest that negative body image can lead to eating
disorders, especially in women (14). This can lead to
ON tendencies and eating disorders like bulimia and
anorexia (13, 15). Studies have supported these
findings (16, 17). Based on this, the current study
proposed hypothesis 1: body image could positively
predict women's ON significantly.

Individuals are concerned with how they are
perceived by others in terms of their physical
appearance and often aim to make a positive
impression (18, 19). However, failing to achieve this
goal can lead to distressing emotions, known as
"social physical anxiety" (20). This type of anxiety has
been linked to eating disorders and is becoming
increasingly prevalent as people prioritize being liked
and approved of. Additionally, conflicting information
about healthy eating habits in the media can
contribute to this anxiety, particularly in women. All
these factors may contribute to the rise of ON in
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women in the future, highlighting the importance of
examining the relationship between body image and
ON.

According to studies on the association between SPA
and ON, persons with higher SPA have a higher ON
inclination, and especially women, make an effort to
be thinner, resulting in eating disorders (21, 22). It has
been observed that social physical anxiety has
different mechanisms of action in studies
investigating the variables associated with eating
attitude. The evidence obtained is that SPA has a
mediating effect. However, it is also stated that the
mediating effect of SPA in the relationship between
body image and eating disorders may be valid for
populations particularly susceptible to experiencing
both body-related concerns and eating disorders and
cannot be generalized (23). There is not enough
research in the literature investigating the link
between SPA and ON. More investigation needs to
be made in vulnerable groups to obtain clearer
evidence of the mediating effect of SPA.

As a result, based on previous research and theories,
we presented Hypothesis 2: SPA would mediate the
relationship between body image and ON. To
summarize, we constructed a mediation model to
study the association between women's body image
and ON, as well as the mediating influence of SPA.
Figure 1 depicts the theoretical model.

MATERIALS AND METHODS

Participants

This cross-sectional analytical observational study
targeted women aged 18-65 living in a province in the
Mediterranean Region of Turkey as of March 2022,
with a total population of 135819. A sample size of
768 was determined using Open-Epi software, with a
50% prevalence, 95% confidence interval, 5%
variation, and design effect of 2. The sample size
obtained was sufficient for mediation analysis in the
developed model according to the literature. Because
it was reported in a cross-sectional study that 422
participants were required and adequate to evaluate
a moderate mediation effect size using the bootstrap
method to achieve 80% power (24). Using
convenience sampling methods, 647 adult women
were reached by face-to-face interviews with
individuals who agreed to participate in the study at a
total of eight booths set up in 3 main streets and the
university campus in the settlement where the study
was conducted, with a reach level of 84.3%.
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Measures

The Body Image Scale, developed by Secord and
Jourard and translated into Turkish by Hovardaoglu,
is a 40-item questionnaire that measures satisfaction
with various bodily parts and functions (25, 26).
Responses are rated on a 5-point Likert scale ranging
from 1 ("l don't like it at all") to 5 ("I like it very much").
Scores range from 40 to 200, with higher scores
indicating greater satisfaction with one's body. The
scale is one-dimensional and consists entirely of
positive statements. There is no cut-off score, and
body image is evaluated based on the mean score.
The adapted scale demonstrated high internal
consistency with a Cronbach Alpha coefficient of
0.93.

The Social Physique Anxiety Scale (SPA) is a 12-item
inventory developed by Hart et al. to assess anxiety
related to one's physique when judged by others (20).
Balli and Asci validated its use for the Turkish
population (27). The inventory uses a five-point Likert
scale, with some items reverse-scored. The Turkish
adaptation of the scale uses a 7-item version with a
reliability of 0.83. There are no sub-dimensions or cut-
off points, and scores range from 7 to 35, with higher
scores indicating greater concern about one's
appearance.

Donini et al. developed the Healthy Eating Obsession
Scale (ORTO-15) to assess individuals' obsession
with healthy eating (28). The self-assessment test
consists of 15 questions and its Turkish validity and
reliability study was conducted by Arusoglu (29). Four
items were deleted from the scale adapted to Turkish
(ORTO-11). A single item of the scale is scored in the
opposite direction. Orthorexic tendencies are scored
1 point and regular eating behaviors are scored 4
points in the scale. The total score of the scale is the
sum of all items, and low scores indicate a
predisposition to ON. The cut-off point of the scale
corresponds to the 25% cut-off value to determine the
prevalence of orthorexia. In our study, those with an
ORTO-11 score below 23 were considered
orthorexic. The Cronbach's alpha coefficient of the
scale was reported as 0.62.

Personal Information Form contains seven questions
that inquire about the individual's age, educational
status, marital status, height and weight, employment
status, and thoughts about her own weight. Body
mass index (BMI) was calculated by dividing weight
in kg by height in m squared. Those with a BMI of
<18.5 were classified as underweight, those with a
BMI of 18.5-24.9 as normal, those with a BMI of 25-
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29.9 as overweight, and those with a BMI of 30 or
higher as obese (30). When women's BMIs were
compared to their perceptions about their own weight,
overweight and obese by BMI were combined and
presented as overweight/obese in a single group.

Procedure

Participants were interviewed by a member of the
research team. After briefing about the content of the
study (body/eating attitudes) and the anonymous
nature of their participation, the women who gave
written informed consent completed a paper-and-
pencil questionnaire. No economic or academic
incentives were offered to participants in exchange
for participation. The data were collected in two
months in March and April 2022. and its later
amendments or comparable ethical standards.
Ethical approval was granted by the Suleyman
Demirel University Faculty of Medicine Clinical
Research Ethics Committee (Date: January 26, 2022;
No: 28).

Data analyses

The independent variables were age, educational
status, marital status, height and weight, body mass
index (BMI), employment status, and thoughts about
her own weight in this study. The dependent variable
was orthorexia nervosa status. Additionally, the
mediating effect of SPA on the relationship between
body image and ON in women has been investigated
in this study. SPA is the mediating variable. As
covariates, age, education level, marital status,
employment status, consistency of BMI, and weight
perception were introduced.

The hypothesized mediation model was tested with
the PROCESS macro for SPSS models in Model 4 (to
examine the Body Image > SPA -> ON agent
sequence) (Figure 1) using a bootstrapping approach
to assess the significance of indirect effects (31). To
obtain the robust standard error and Bootstrap
confidence interval of parameter estimation, 5000
Bootstrap samples (each with a sample size of 647
people) were selected. The causal steps approach
(Baron and Kenny method) was used in the statistical
evaluation of the mediation model and the realization
of the steps testing the mediation model was
evaluated (32). The associations under investigation
are considered statistically significant when the 95%
confidence interval (Cl) obtained using a bias-
corrected and accelerated bootstrapping technique
does not contain zero. All continuous variables were
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standardized prior to performing the described
regression analyses. As a result, regression
coefficients (B) are displayed in their standardized
form.

RESULTS

Table 1 presents the demographic characteristics of
the participants; whose average age was 30.4 (SD =
11.2). A significant majority of the group was
comprised of those with university or higher education
(n=519, 80.2%), single (n= 446, 68.9%), and working
or studying (n= 568, 87.8%). Participants’ BMI and
weight perception were compared, and they were
classified as compatible or non-compliant. The
majority of women (n= 511, 79.0%) perceived their
weight consistently with their BMI.

Orthorexia was discovered in 20.2% of the
participants (n = 131). The mean body image score of
the participants was 145.3 (SD= 22.3), the SPA score
was 19.3 (SD= 5.1), and the ON was 26.1 (SD= 4.3).
Body image was shown to be positively related to ON
(r= 0.08, p<0.05) and negatively related to SPA (r=-
0.39, p<0.001). SPA and ON trends are declining as
body image satisfaction rises. ON was adversely
associated with SPA (r=-0.25, p<0.001). The ON
trend increases as the SPA increases. Age has no
correlation with any of the key variables.

The summary of direct and indirect effects of body
image on orthorexia nervosa are shown in Figure 1
and Table 2. The effects of body image and education
status on the mediating variable SPA were negative
and significant, according to path a. Body image
satisfaction was lower (B = -0.09, SE =0.01, t = -
10.78, p< 0.001), and not having a university or higher
education (B=-2.15, SE = 0.58, t = -3.72, p<0.001)
increased SPA. In path ¢’ and b, SPA was found to
significantly reduce the score of ORTO 11 and thus
increase the trend of ON (B=-0.22, SE = 0.04, t = -
6.37, p<0.001, respectively). In path c, in which the
overall effect is assessed, the body image increased
significantly the score of ORTO 11 (without a
mediated effect of the SPA), i.e., it was shown that it
reduced the trend of ON (B=0.02, SE =0.01, t = 2.25,
p<0.05). In path c’, the significance of the body image
with ORTO 11 was completely eliminated when the
analysis included SPA (B=-0.01, SE =0.01, t =-0.37,
p>0.05). The mediation effect of SPA was statistically
significant (y=0.02, SE=0.01, 95% CI [LLCI= 0.01,
ULCI= 0.03]). In this context, SPA had an enhancing
role as a mediator in the effect of body image on ON.
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In this case, SPA was found to be a full mediator. In
other words, the effect of body image on ON was
determined to be realized through SPA. While body
image dissatisfaction has no direct effect on ON, it
does increase the ON trend by increasing SPA.

DISCUSSION

The mediating effect of SPA on the relationship
between body image and ON in women has been
investigated in this study. The mediator variable,
which can also be defined as the intervening variable,
is known as the variable that transmits the effect of
the independent variable (prediction variable) to the
dependent variable (result variable). The mediator
variable (M), which functions as a link between the
independent variable (X) and the dependent variable
(Y), aids in explaining the effect of the independent
variable on the dependent variable. In other words,
the mediator variable is one that explains how and
why a relationship between two variables exists (32).
In this study, the SPA variable (M) provides the link
between the independent variable body image (X)
and the dependent variable ON status (Y). SPA is the
mediator variable that helps us to understand the
relationship between body image and ON. According
to Baron and Kenny, a variable that is claimed to be
a mediator variable (M) is defined as a mediating
variable if it satisfies the necessary conditions one
after the other (32). According to this approach, also
known as the traditional method, the mediation effect
in the mediating effect model shown in Figure 1 can
be statistically tested as follows:

- As the first condition; X must significantly
affect Y (path c). In our study, body image (X)
significantly affected ON status (Y) (B=0.02, p<0.05).
- As the second condition, X must significantly
affect M (path a). In our study, body image (X)
significantly affected SPA (M) (B=-0.09, p<0.001).

- As the third condition; M should significantly
affect Y when X and M are included in the regression
analysis together (path b). In our study, when body
image (X) and SPA (M) were included in the
regression analysis, SPA (M) significantly affected
ON status (Y). (B=-0.22, p<0.001).

If there is a non-significant relationship between X
and Y, it is said to be a full mediation effect, and if
there is a decrease in the relationship between X and
Y, it is said to be a partial mediation effect (path c’).
In our study, when body image (X) and SPA (M) were
included in the regression analysis, a non-significant
relationship was found between body image and ON
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Table 1. Participants’ demographic characteristics
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Variables n %
Total 647 100.0
Gender

Female 647 100.0
Education status

University and above 519 80.2

Other 128 19.8
Marital status

Single 446 68.9

Married 201 31.1
Working status

Working or student 568 87.8

Not working or retired 79 12.2
Body mass index

Underweight 60 9.3

Normal 433 66.9

Overweight 111 17.2

Obese 43 6.6
Consistency of weight perception

Consistent 511 79.0

Inconsistent 136 21.0
Orthorexia nervosa status

Normal 516 79.8

Orthorexic 131 20.2

Mean Standard deviation

Age 30.41 11.21

Table 2. Summary of direct and indirect effects of body image on orthorexia nervosa

Outcome Prodictors Fitting index Regression coefficients

variable R? F B SEB LLCI ULCI

Social Physique Anxiety 0.18 22.66*

(Path a) Age (ref: £30) 0.72 0.69 -0.64 2.08
Education status (ref: university and above) -2.15 ** 0.58 -0.11 -0.07
Marital status (ref: single) -0.14 0.68 -3.29 1.02
Working status (ref: working/student) 0.32 0.70 -1.05 1.69
Consistency of weight perception (ref: inconsistent) 0.56 0.46 -0.34 1.46
Body image -0.09 ** 0.01 -0.11 -0.07

Orthorexia Nervosa 0.07 7.32*

(Path ¢’ Age (ref: £30) -0.22 0.62 -1.43 0.99

and Path b) Education status (ref: university and above ) -0.95 0.52 -1.97 0.07
Marital status (ref: single) 0.79 0.61 -0.40 1.98
Working status (ref: working/student) -0.58 0.62 -1.79 0.65
Consistency of weight perception (ref: inconsistent) -0.32 0.41 -1.12 0.48
Body image (direct effect on orthorexia) -0.01 0.01 -0.02 0.01
Social Physique Anxiety -0.22  ** 0.04 -0.29 -0.16

Orthorexia Nervosa 0.02 1.68

(Path c) Age (ref: £30) -0.38 0.64 -1.63 0.86
Education status (ref: university and above -0.47 0.53 -1.51 0.58
Marital status (ref: single) 0.82 0.62 -0.41 2.04
Working status (ref: working/student) -0.65 0.64 -1.90 0.61
Consistency of weight perception (ref: inconsistent) -0.45 0.42 -1.27 0.38
Body image (indirect effect on orthorexia) 0.02 * 0.01 0.01 0.03

LLCI: Lower Level of the 95% Confidence Interval. ULCI: Upper Level of the 95% Confidence Interval. 'p<0.05, and “p<0.001

(path ¢, B=-0.01, p>0.05). Therefore, it was
determined that SPA had a full mediating effect in this
relationship. Each proposed condition must be

provided step by step in this evaluation method. In our
study, all of these steps were provided step by step.
We found that SPA played a mediating role in the link
of body image to ON, which also verified our
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hypothesis 2. For some time, researchers have
recognized that there is a link between body image
and eating behaviours (14,16,17). According to
Barnes and Caltabiano, high body image scale
scores influence ON status (16). ON-prone
individuals, according to Barthels et al., have very
inflexible notions about a healthy body image (17).
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We discovered a substantial association between
body image and ON in the ¢ path of the interactions
evaluated in our research. The ON tendency
diminished as the individuals' body image improved.
Women's body image was found to have a significant
effect on SPA. The SPA has been found to be higher
in women who are dissatisfied with their bodies.
According to the literature, women are less content
with their bodies than males. Furthermore, studies
have reported that as women's dissatisfaction with
their bodies increases, so does SPA (33, 34). It is
understandable for the individual to experience such
anxiety about her body in social life. In fact, it is well
known in the literature that people who are
stigmatized about their bodies face devaluation and
humiliation in their social environment (35).
Overweight people face more discrimination in hiring,
college admission, employment and income, dating,
medical care, the media, and advertising. They have
fewer opportunities for themselves (36). It is expected
that the anxiety of being subjected to such treatment
in social situations to increase the individual's level of
anxiety.

The results of our study revealed a significant positive
association between SPA and ON tendency in
Turkish women, indicating that women with higher
SPA scores have a greater susceptibility to ON.
These findings align with previous research
demonstrating that individuals with higher SPA
scores tend to have a desire to achieve a thinner
physique, which can potentially lead to disordered
eating behaviours (21, 22). However, it is important to
note that comparing SPA and ON alone may not
provide a comprehensive understanding of the
complex interplay between body image, SPA, and

Uskun E et al. Role of Social Physique Anxiety on Orthorexia

ON. Given the limited literature on this topic, further
investigation is warranted.

Furthermore, our study revealed that when examining
the joint effect of body image and SPA on ON
tendency, SPA emerged as a significant mediator,
while the effect of body image on ON tendency
disappeared. These novel findings suggest that SPA
may fully mediate the relationship between body
image and ON tendency in Turkish women. To the
best of our knowledge, no prior research has
investigated the interplay between these variables in
the context of ON. As such, our study highlights the
need for additional research to further explore and
compare the complex associations between body
image, SPA, and ON.

Limitations

The limitations of this study are that the study group
consists entirely of women, is highly educated, has a
high employment rate and is relatively young. This
may have led to higher orthorexia scores compared
to the general population. In addition, such a group
may have higher body perception concerns and
social physical anxiety. Therefore, the findings
obtained may have been more pronounced than they
actually were, unlike the population. Most probably,
the reason for this situation is that no probability
sample selection was made and data was collected
by convenience sampling.

In our country, studies conducted in women on this
subject were generally conducted in adolescent and
young adult groups. In our study, although the
majority of the participants were young, it is an
advantage that middle-aged and older women were
also included. In addition, considering the studies

Social physique anxiety (M)

Path a= -0.09" /

Path ¢'=-0.01

Path b= -0.22"

Body image (X)

vy

Path c= 0.02

Orthorexia nervosa (Y)

Figure 1. Mediation model of social physique anxiety on the relationship between body image and

orthorexia nervosa ('p<0.05, and “p<0.001)
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examining SPA and body image together in the
literature, the fact that the mediating role of SPA on
ON was revealed is an additional contribution.
Future studies that use age classification to represent
older individuals, especially for adults, may provide
more reliable results about the population for the level
of ON in women. On the other hand, the ON status of
male individuals needs to be determined.

CONCLUSION

In light of our findings, it can be concluded that body
image and SPA are significant determinants of ON
among Turkish women. The increase in body
dissatisfaction and physique anxiety play a crucial
role in the development of ON. Our study shows that
SPA acts as a full mediator in the relationship
between body image and ON, whereby an increase
in body dissatisfaction leads to increased SPA, which,
in turn, increases the likelihood of ON. Interventions
aimed at reducing SPA among individuals may be an
effective strategy for reducing ON and other eating
disorders associated with body image issues. Given
the limited research on SPA and body image
together, this study's identification of the mediating
role of SPA on ON can pave the way for future
research in this area. Further research is needed to
explore the complex interplay between body image,
SPA, and ON, and to develop effective interventions
for preventing and treating these disorders among
vulnerable populations.
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