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Abstract

Purpose This study aims to test the effect of the components of the Information-Motivation-Behavioral Skills Model on
Orthorexia Nervosa (ON) behavior of pregnant women and health outcomes using a hypothetical model.

Methods The study is cross-sectional research and was carried out with 350 pregnant women who had the Non-Stress Test
in the obstetrics outpatient clinic of a university hospital. The participants were selected using the convenience sampling
method. The data were collected with a questionnaire. Data were analyzed using the structural equation model.

Results It was found that 26.6% of pregnant women had an ON tendency. High information for obsession with obsession
with healthy eating causes more ON behaviors (f= —0.25, p <0.001). The higher motivation for obsession with healthy
eating obsession (#=0.73, p<0.01) and a higher tendency to ON behaviors (= —0.16, p <0.05) are associated with better
health outcomes.

Conclusion Our findings show that high levels of information and motivation about the obsession with healthy eating effect
ON tendency and health outcomes. The findings are significant in that they lead and guide the interventions for the detection,

prevention, and treatment of ON during pregnancy.
Level of Evidence Level V, cross-sectional study

Keywords Information-Motivation-Behavioral Skills Model - Pregnancy - Orthorexia Nervosa

Introduction

Orthorexia Nervosa (ON) has been briefly defined as an
“obsession with healthy eating” [1]. The obsessions of
orthorexic individuals can be related to a wide variety of
issues, such as pesticides in foods, foods with hormones,
chemical sweeteners, preservative chemicals, food dyes, car-
cinogenic substances in food packaging, and product labels.
ON is related to the content of the food consumed rather
than the amount of food [2, 3]. In addition to how meals
are prepared, extra time is spent researching, cataloging,
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weighing, and measuring food, and planning and interven-
ing in future meals [4]. The phobia of eating unhealthy foods
limits the consumption of certain products. Over time, the
diet becomes more rigid, and eating foods categorized
as “unhealthy” causes feelings of guilt, fear of becoming
ill, and self-punishment behaviors, such as following an
even more restricted diet [5]. Therefore, ON can result in
social isolation, impaired quality of life, malnutrition, and
extreme weight loss [5—7]. In this context, ON can mean an
"unhealthy addiction to healthy eating" [8]. However, ON is
not yet an official diagnosis in the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-5 [9], it is controver-
sial whether it is different from anorexia nervosa (AN) or
bulimia nervosa [10].

The prevalence of ON symptoms has previously been
reported as less than 1% in the US sample [11], 4.5% in
university students [12], 21.4% of pregnant women [13],
and 35-57.8% in high-risk groups (for example, artists, ath-
letes, healthcare professionals, and performance artists) [14].
The prevalence of eating disorders is highest among women
before their reproductive years or during reproductive years,
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which leads to some questions about pregnancy [15]. It has
been noted that eating disorders have increased in pregnant
women in recent years [16].

Pregnancy is a process involving changes that can be a
turning point for the onset and recurrence of obsession with
healthy eating [16]. The reasons for the obsession during
pregnancy can be explained by several theories. The first is
that the thought of harming the baby increases with respon-
sibility in the pregnant woman. The second is to be overpro-
tective against threats. The third is intrusive thoughts about
the baby’s safety. These thoughts cause significant anxiety
in the mother and obsessive—compulsive symptoms occur
[17]. Despite being acted to achieve optimum health, ON
can lead to nutritional deficiencies, medical complications,
and poor quality of life [4]. It is believed that insufficient
intake of nutrients, together with the physiological changes
that occur during pregnancy, causes metabolic changes in
the mother and epigenetic modifications in the fetus. There-
fore, it is necessary to have adequate and balanced energy
and nutrient intake during pregnancy to maintain maternal
and fetal health [18]. Pre-pregnancy weight and diet during
pregnancy may partially mediate the relationship between
pregnancy complications and delivery outcomes [19]. In this
sense, gestational weight gain (GWG) is an important indi-
cator to monitor and evaluate a pregnant woman’s nutritional
status [20].

Studies on ON generally focus on measuring its preva-
lence in at-risk groups [21]. Studies on ON during preg-
nancy are fairly limited. To the best of our knowledge, there
is only one study investigating ON risk in pregnant women.
The descriptive study conducted with 70 women in Turkey
investigated pregnant women'’s obsession with healthy eating
and eating attitudes [13]. The reasons for the lack of suffi-
cient evidence regarding ON during pregnancy are the desire
of the pregnant women to conceal this problem, the mask-
ing of ON symptoms by some nutritional problems, such as
anorexia, hyperemesis gravidarum, and pica, seen especially
in the first trimester, and not evaluating nutritional disor-
ders routinely during prenatal controls. ON is a problem that
should be addressed; however, it is often overlooked during
pregnancy [22]. Eating disorders and malnutrition during
pregnancy increase maternal and fetal morbidity and mortal-
ity [8]. Under these conditions, the diagnosis and treatment
of eating disorders during pregnancy become particularly
important [23].

Theoretical framework

The conceptual framework of this study is based on the
Information-Motivation-Behavioral Skills (IMB) Model
[24]. According to the model, the availability of information
is the first of the fundamental components that affect obses-
sion with healthy eating behavior. The second component of
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the model is motivation. The pregnant woman’s motivation
is her attitudes and evaluations about the obsession with
healthy eating. Social motivation refers to pregnant women’s
perceived social support from other people for healthy eat-
ing. The last component in the model is behavioral skills,
which represent the perceived skills of the pregnant woman
regarding the obsession with healthy eating behaviors (pre-
paring, cooking, and storing food, calculating calories, read-
ing food labels, etc.) and self-confidence. The IMB model
contributes to the development of healthy behaviors. In this
way, the objective and subjective health outcomes of the
individual are positively affected as a result of behavioral
change [25]. It has been reported in the literature that pro-
grams based on the IMB Model increase individuals’ self-
efficacy, reduce negative attitudes, and are effective in devel-
oping positive behaviors [24, 26].

Although the IMB model was used to develop healthy
eating behaviors in previous studies [27-29], to the best of
our knowledge, no studies have yet been conducted with
pregnant women on this topic. This study aims to test the
effect of the IMB model components on the ON behavior of
pregnant women and the health outcomes and to examine
the relationship between these components. This study is
significant in terms of guiding the interventions to develop
healthy eating behaviors of pregnant women.

Methodology

This cross-sectional study was conducted with pregnant
women who received a Non-Stress Test (NST called car-
diotocography, records fetus’s movement, heartbeat, and
uterus contractions) at Afyonkarahisar Health Sciences Uni-
versity, Health Application and Research Center, Obstetrics
Outpatient Clinic between January 2 and March 15, 2020.
Although there may a difference in daily routines in the
hospital, it has been reported that a mean of 10 NSTs was
performed daily on pregnant women (200 monthly). For this
limited population (N =2400), the sample size was calcu-
lated to be 332 at a 95% confidence level using the following
formula [30]:

. N£2pq 3 2400(1.96)%0.5 0.5
(N=Dd?+2pq (2400 — 1)(0.05)* + (1.96)%0.5 0.5

N population, n sample size, ¢ the theoretical value found
from the t table for 95% confidence level, d desired preci-
sion, p the (estimated) proportion of the population which
has the attribute in question, g=1 —p.

Also, taking into account the possible data loss, the ques-
tionnaire was administered to 359 pregnant women who
were selected through the convenience sampling method
and who met the inclusion criteria of the study.
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The inclusion criteria were being a pregnant woman who
is over the age of 18, who can read and write, who is at
gestational week 30 or over, who does not have a risky preg-
nancy, and who volunteered to participate in the study. Nine
pregnant women who did not meet the inclusion criteria and
who left some questions in the data collection forms unan-
swered were excluded from the study. As a result, the data
obtained from 350 pregnant women were analyzed.

Data collection

The data were collected using the face-to-face interview
method. The data collection process lasted for about
15-20 min. The data collection form includes questions
aiming at collecting data about the sociodemographic and
obstetric characteristics (e.g. age, duration of the marriage,
number of pregnancies, number of living children, gesta-
tional week, educational level, occupation, economic status,
social security, smoking) and anthropometric measures of
pregnant women. The pre-pregnancy weight and height were
self-reported by pregnant women. The present weight meas-
urement was made by nurses before the NST test. Also, the
data collection form included IMB components as follows:

Information

The nutritional information level of pregnant women was
evaluated with eight statements prepared by the researchers
(see Supplementary table). Each correct answer received 1
point, while each incorrect answer was scored as 0. In this
study, the Kuder-Richardson (KR)-20 coefficient of the eight
items was found to be 0.59.

Individual motivation

The Photographic Figure Rating Scale developed by Swami
et al. (2008) was used to evaluate the individual motivation

Fig. 1 Hypothetical model

and research hypotheses: H,

(X, — X3) Information affects
behavioral skills. H, (x, — X3)
Motivation affects behavioral
skills. H; (x; — x,) Informa-
tion affects Orthorexia Nervosa
[ON] behaviors. H, (x,—Xy4)
Motivation affects ON behav-
iors. Hy (x3— x,) Behavioral
skills affect ON behaviors. Hg
(X, — X5) Information affects
health outcomes. H; (x, —Xs)
Motivation affects health out-
comes. Hg (x4, — X5) ON behav-
iors affect health outcomes

Information

(x1)

Behavioral skills

(x3)

Motivation

(x2)

Individual

| Social |

of pregnant women [31]. This scale consists of ten images
of female bodies ranging in body mass index (BMI) from
underweight (1) to obese (10). The women were asked to
rate their visual body perception by looking at images. The
BMI corresponding to each figure in the scale is as follows:
Fig. 1, 12.51; Fig. 2, 14.72; Fig. 3, 16.65; Fig. 4, 18.45;
Fig. 5, 20.33; Fig. 6, 23.09; Fig. 7, 26.94; Fig. 8, 29.26;
Fig. 9, 35.92; Fig. 10, 41.23. Pregnant women’s motivation
for nutrition was evaluated by calculating the difference
between their current visual body perception (VBP1) and
the perception of the ideal body they want to have in the
future (VBP2). As the score representing the difference gets
further from zero (as the BMI gets higher), it is thought that
pregnant women will exhibit more ON behaviors [32].

Social motivation (social support)

The social motivation of pregnant women regarding nutri-
tion was evaluated with the proposition "There are people
who support me about having a healthy diet". The answer
“yes” was scored as 1, while the answer “no” was scored
as 0.

Behavioral skills (self-efficacy)

The self-efficacy of pregnant women in adhering to their
diet even in some situations that make it difficult to adhere to
diet was evaluated with the Self-efficacy to Regulate Eating
Habits Scale developed by Bandura (2006) [33] and adapted
into Turkish by Seving and Argon (2014) [34]. The scale
with 30-item evaluates the performance of the participants
in their regular nutrition routine. Each situation in the scale
is scored in 10-unit intervals, between O (not possible) and
100 (absolutely possible). High scores indicate increased
self-efficacy. In the Turkish adaptation study of the scale, the
Cronbach’s Alpha coefficient was 0.98 [34]. It was found to
be 0.90 in this study.

Health outcomes

(xs)

Orthorexia Nervosa
behavior

Objective | | Subjective
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Fig.2 Path diagram of the final Information
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Orthorexia nervosa behaviors

The ON behaviors of pregnant women were evaluated using
the ORTO-11, which was developed by Donini et al. (2005)
[35] and adapted to Turkish by Arusoglu et al. (2008) [32].
ORTO investigates individuals’ obsession with healthy food.
The scale is a four-point Likert-type scale consisting of 11
items. Each item is scored between 1 (always) and 4 (never).
Low scores indicate an increased ON tendency. In the origi-
nal study [35], no Cronbach’s alpha was reported. The Cron-
bach’s alpha coefficient of the scale was 0.62 in the Turkish
adaptation study and 0.54 in this study.

Objective health outcome
The objective health outcomes were evaluated using GWG.

This approach reflects the fact that good results have been
achieved over a range of weight gains and many additional
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Total Above the Below the Total Above the Below the Total

IOM IOM IOM IOM
threshold  threshold threshold  threshold
ON- Total

factors that may need to be considered for a pregnant
woman. GWG threshold values recommended by the Insti-
tute of Medicine (IOM) according to the gestational week
were calculated for each category of pre-pregnancy BMI
[36]. For example, an underweight woman at 40 weeks of
gestation should gain 20.4 kg in total (40x0.51), while an
obese woman at 40 weeks of gestation should gain 8.8 kg
(40x%0.22). Institute of Medicine (IOM) use standard
BMI categories defined by the World Health Organization
(WHO) for GWG as below: < 18.5 kg/m? (underweight),
18.5 — 24.9 kg/m? (normal), 25 — 29.9 kg/m? (overweight),
and > 30 kg/m2 (obese) [36].

Subjective health outcome
The subjective health outcomes of pregnant women were

evaluated with the "Perception of Body During Pregnancy"
sub-dimension of the "Self-Perception of Pregnant Scale
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(SPPS)" developed by Kumcagiz et al. (2017) [37]. This sub-
dimension with five negative items evaluates the perception
of changes in the body during pregnancy on a 4-Likert scale.
Each item is scored between 4 (always) and 1 (never). A
high score indicates that body perception during pregnancy
is negative. The Cronbach’s alpha coefficient of the sub-
dimension was 0.75 in the original study, 0.88 in this study.

Hypothetical model and study hypotheses

The IMB model-based hypothetical model and research
hypotheses are shown in Fig. 1. Each one-way arrow (paths)
in the hypothetical model represents the research hypoth-
eses. In addition, the status of women with ON exceeding
the IOM thresholds according to their pre-gravid BMI was
determined by chi-square analysis.

Data analysis

Descriptive statistics of the variables were calculated. The
compatibility of the data to normal distribution was tested
with the Shapiro—Wilk test. Also, the absolute values of the
skewness and kurtosis numbers of the variables were below
two indicating the data were normally distributed. The Pear-
son’s correlation coefficient and Variance Inflation Factor
(VIF) were used to test whether there was multicollinearity
between numerical variables [38]. Cronbach’s alpha coef-
ficients were calculated to test the reliability of the scales.

The goodness-of-fit of the hypothetical model was
checked with the standardized regression coefficients and
error variances in Confirmatory Factor Analysis (CFA).
The maximum probability technique was used in SEM, and
direct and indirect path coefficients were estimated using
the Boostrap estimation method. To determine the fit of the
hypothetical model, the ratio of chi-square to degrees of
freedom (xz/df), Goodness-of-Fit Index (GFI), Normed Fit
Index (NFI), Incremental Fit Index (IFI), Comparative Fit
Index (CFI), and Root Mean Square Error of Approxima-
tion (RMSEA) were used. If x*/df is below 5, it indicates
an acceptable fit. A GFI, NFI, IFI, and CFI value of 0.90
and above indicate a good fit. An RMSEA value below 0.08
reflects an acceptable fit [38, 39].

Two-way MANOVA analysis and chi-square analysis
were performed to reveal whether the weight gained during
pregnancy exceeds the IOM thresholds according to pre-
gravid BMI of the women with ON. Multiple comparisons
were evaluated with Bonferroni in MANOVA analysis.
Analysis results are presented as mean + standard deviation
(SD) and frequency.

The SPSS version 22 and AMOS version 21 (IBM SPSS
Statistics, Chicago, IL, USA) were used for statistical analy-
sis, and the significance level was accepted as p < 0.05.

Ethical considerations

Before the study, written permission was obtained from the
Afyonkarahisar Clinical Research Ethics Committee (dated
07.02.2020 and numbered 2020/75) and from the institu-
tion where the study was conducted (dated 26/11/2019 and
numbered E.20723). Informed consent of the participants
was received. The procedures used in this study adhere to
the tenets of the Declaration of Helsinki.

Results
Sociodemographic and nutritional characteristics

The mean age of the pregnant women was 28.22 +5.60, the
mean duration of marriage was 6.82 +5.27 years, the mean
number of pregnancies was 2.74 + 1.78, the mean number of
surviving children was 1.79 +0.85, and the mean gestational
week was 35.14+2.51. Half of the pregnant women finished
high school or university (50.8%); 76% were housewives;
93.6% had average/above-average income; 84% had social
security. 24.9% of the pregnant women did not change their
diet after getting pregnant, and 44.9% did not receive any
training on nutrition during pregnancy. The mean visual
body perception score of pregnant women was 7.60 + 1.70,
indicating overweight. The mean perception of the ideal
body they want to have in the future was 4.32 +1.37, indi-
cating a normal or healthy level. The pre-pregnancy BMI
mean of the pregnant women was 25.49 +5.20, indicating
overweight. The present BMI mean of pregnant women was
29.66+5.15. The mean GWG according to pre-pregnancy
BMI was 11.00+5.17. The mean difference between GWG
and the IOM threshold value was —1.27 +£5.44. 44% of the
pregnant women gained weight above the IOM threshold
value. There is no relationship found between ON ten-
dency and exceed the IOM thresholds of pregnant women
(p<0.05; Table 1).

Correlations between variables and descriptive
statistics

Absolute values of skewness and kurtosis numbers for each
measured variable were found between 0.03 and 1.20 and
0.02-0.82, respectively. These results show that the data are
suitable for modeling and is normally distributed [38]. The
correlation coefficients of the variables with significant cor-
relations were found between 0.11 and 0.50. When correla-
tion coefficients are below 0.70 and VIF values of variables
are below two, it means that there is no multicollinearity
problem among the variables (Table 2).

@ Springer



Eating and Weight Disorders - Studies on Anorexia, Bulimia and Obesity

Table 1 Sociodemographic and nutritional characteristics of pregnant women

n (%)/M + SD (min—-max)

Age
Duration of marriage (year)
Number of pregnancies
Number of living children
Gestational week
Education
Primary school
Secondary school
High school
University
Occupation
Housewife
Civil servant
Self-employed
Other
Perceived economic status
High
Average
Low
Social security
Yes
No
Smoking
Yes
No
Has there been a change in the diet during pregnancy?
Yes
Partly
No
From whom did you receive information on nutrition during pregnancy?
No, I’ve never had an education
I got information from the dietitian
I got information from the doctor/nurse/ midwife
I got information from the internet
I got information from friends and family member
Present visual body perception
The ideal visual body perception in the future
Pre-pregnancy BMI
Underweight (< 18.5 kg/m?)
Normal (18.5-24.9 kg/m?)
Overweight (25.0-29.9 kg/m?)
Obese (>30.0 kg/m?)
Present BMI
Underweight (< 18.5 kg/m?)
Normal (18.5-24.9 kg/m?)
Overweight (25.0-29.9 kg/m?)
Obese (>30.0 kg/m?)
GWG (according to pre-pregnancy BMI)
Underweight (< 18.5 kg/m?)
Normal (18.5-24.9 kg/m?)

28.22+5.60 (18-45)
6.82+5.27 (1-25)
274+1.78 (1-13)
1.79+0.85 (1-4)
35.14+2.51 (30-40)

55 (15.7)
117 (33.4)
103 (29.4)
75 (21.4)

266 (76.0)
39 (11.1)
15 (4.3)
30 (8.6)

122 (34.9)
209 (59.7)
19 (5.4)

294 (84.0)
56 (16.0)

28 (8.0)
322 (92.0)

139 (39.7)
124 (35.4)
87 (24.9)

157 (44.9)
37 (10.6)

91 (26.0)

59 (16.9)

6 (1.7)

7.60+ 1.70 (2-10)
4.32+1.37 (1-8)
25.49+5.20 (15.43-42.66)
16 (4.6)

174 (49.7)

96 (27.4)

64 (18.3)

29.66+5.15 (19.10-48.27)
59 (16.9)

144 (41.1)

147 (42.0)

11.00+5.17 ([=6 to 27])
12.93+3.88

11.80+5.08
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Table 1 (continued)

n (%)/M £ SD (min—-max)

Overweight (25.0-29.9 kg/m?)
Obese (>30.0 kg/m?)
Difference between GWG and the IOM threshold value (kg)
ON tendency
Status of exceeding the IOM threshold according to the ON tendency**
ON tendency (+)
Above the IOM threshold
Below the IOM threshold
ON tendency (-)
Above the IOM threshold
Below the IOM threshold
Total

10.29+5.11
9.39+5.31
~1.27+5.44 ([-17.70] to [13.48])
93 (26.6)*

40 (43)
53 (57)

114 (44.4)
143 (55.6)
350 (100.0)

BMI Body Mass Index, GWG Gestational Weight Gain, ON Orthorexia Nervosa, /[OM Institute of Medicine

“25% percentile
**Chi-square =0.050, p=0.903

The fit statistics of the hypothetical model

The goodness-of-fit of the hypothetical model was tested
in two stages. First, the measurement model consisting of
IMB model variables was tested. Covariance matrices were
created using the Maximum Likelihood calculation method
since the data showed normal distribution. As a result of
the analysis, it was determined that the fit indices were at
acceptable values (xz/df: 2.110, GFI=0.98, NFI=0.93,
IFI=0.96, CFI=0.96, and RMSEA =0.056). The regression
weight between latent variables and measured variables was
significant (p < 0.05). There is no negative error variance.
These results show that the latent variable and the measured
variable define the model sufficiently.

In the second stage, which involves the SEM analy-
sis, the effect of each latent variable on ON behavior and
health outcomes was tested. The fit values of the hypo-
thetical model were found to be within acceptable level (x*/
df=2.742, GF1=0.98, NFI=0.90, IFI=0.93, CFI=0.93,
and RMSEA =0.071). However, it has been determined
that they are not statistically significant in the hypothetical
model. After modifications have been made, three of the
eight paths suggested by the hypothetical model were found
to be statistically significant (p <0.05). The goodness-of-
fit index of the final model is at an acceptable level (x*/
df=2.662, GFI=0.98, NFI=0.90, IFI=0.93, CFI=0.93,
and RMSEA =0.069).

Direct, indirect, and total effects of variables
on health outcomes

The paths (hypotheses) suggested in the hypothetical
model were evaluated in terms of standardized regression

coefficients and statistical significance. High information
lead to more ON behaviors (H;; f=-0.25, p<0.001),
explaining 6% of ON behaviors variability. The higher moti-
vation (H;; #=0.73, p<0.05) and more ON tendency (Hg;
B=-0.16, p <0.01) cause an increase in health outcomes,
and they together account for 57% of the variability of health
outcomes (Table 3; Fig. 2).

When the indirect effects of variables on health outcomes
were examined (Table 3; Fig. 2), it was found that infor-
mation indirectly affected the health outcomes (f=0.04,
p <0.01). High information is associated with higher
GWG (§=0.01, p<0.01) and a negative body perception
(#=-0.03, p=0.05). Motivation and the ON behaviors indi-
rectly affected GWG ($=0.22, p <0.05; f=-0.05, p<0.01,
respectively) and body perception (f=—0.52, p<0.05;
p=0.11, p<0.05, respectively).

Two-way MANOVA results

The main effect of the ON tendency on GWG was not
found to be significant (p =0.382). IOM threshold val-
ues of pregnant women differ according to the ON ten-
dency (p=0.005). The mean IOM threshold value is
12.56 +3.33 kg in pregnant women without ON tendency,
while it is 11.49 +3.12 kg in pregnant women with ON ten-
dency. The main effect of exceeding the IOM threshold level
during pregnancy on the GWG and IOM threshold level was
found to be significant (p < 0.001). While the mean GWG
is 14.76 +3.71 kg in pregnant women who exceed the [OM
threshold value, it is 8.04+4.13 kg in those not exceed-
ing the threshold value. The mean IOM threshold value is
11.12 +3.19 kg for those who exceed the IOM threshold,
while it is 13.18 +3.12 kg for those not exceeding the IOM
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i threshold value. The interaction of ON tendency and exceed-
g ing the IOM threshold did not have a significant effect on
© ‘ the GWG and IOM threshold (p > 0.840, p > 0.871, respec-
tively). While 41% of the change in the GWG measurement
¥ is explained by exceeding the IOM threshold value, 10% of
- § ogo the change in the IOM threshold measurement is explained
by the ON tendency and the situation of exceeding the IOM
. . threshold (Table 4; Fig. 3).
=8k
s 3 2
<t [
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- = =i Due to physical changes, concerns about body image and
weight gain increase during pregnancy [40]. Although some
N N pregnant women reduce their calorie intake and do excessive

- & f«\} ¥ exercise (pregorexia) [41], the mental preoccupation with

% o < § § < ‘§ healthy eating is increasing and poses a threat to ON [22].

2 Nevertheless, ON behavior is generally neglected during

3 N pregnancy. This study aimed to reveal how the IMB compo-

é S« i lZv nents affect ON behaviors and health outcomes of pregnant

§ _ S g § < § 2 women. The results of the study show that the information
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%’ x - s 5 % habits and inadequat.e physical activity [41]. The majority
S ; 2 gl = 2 - E of pregna.n't womeg in our sFudy stated that they changed
2 §- E Ci I l% ,:l \i E ; their nutritional attitude during pregnancy to be healthier.
2 3 Similarly, a study conducted in Iran revealed that the behav-
“E = ioral intentions of pregnant women positively affected their
:%: % % L§ healthy eating behaYiors [47]. ' .

s é g E Z '["he effect of s0.c1al support f)n .healthy. eating obsession
2 El 2 é 5 g during pregnancy is controversial in the literature. In some
‘% - ‘g ‘§ = 5 s § % studies, social support has been recognized as a powerful
2 £ 3¢ F % s 2| & precursor to developing a healthy lifestyle during pregnancy
A £ -'g %i % § % § S n 3 [48], and the social effects of healthy eating behaviors have
~ 5.2 35 2 L B2 S . o

2 = E S 2 % gz g VIR been attributed to families and spouses [49]. In our study,
= RV BT the motivation was found to be higher in pregnant women
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Table 3 Effects of exogenous variables on the endogenous variable in the final model (N=350)

Endogenous variable Exogenous variable p CR (p) SMC SDE SIE STE

ON behavior — Information -0.25 —4.92%%% 0.06 -0.25% -0.25%

Health outcome — Information 0.57 0.04%* 0.04%*
— Motivation 0.73 2.95%* 0.73% 0.73%
— ON behavior -0.16 —2.28% —0.16%* —0.16%*

Objective health outcome — Information 0.01%* 0.01%*
— Motivation 0.22% 0.22%
— ON behavior —0.05%%* —0.05%%*

Subjective health outcome — Information -0.03* -0.03*
— Motivation -0.52% -0.52%
— ON behavior 0.11%* 0.11%*

ON Ortorexia Nevrosa, f Standardized Regression Weight, CR Critical Ratio, SMC Squared Multiple Correlations, SDE Standardized Direct

Effects, SIE Standardized Indirect Effects, STE Standardized Total Effects

“p<0.05
“p<0.01
“p<0.001

Table4 Two-way MANOVA
results (N=2350)

Dependent Variable F p Partial Eta
Squared
)
ON tendency GWG* 0.767 0.382  0.002
IOM threshold® 8.122 0.005 0.023
Status of exceeding the IOM threshold GWG 195.585 <0.001 0.361
IOM threshold 28.442 <0.001 0.076
ON tendency X Status of exceeding the ~ GWG 0.041 0.840  0.000
IOM threshold
IOM threshold 0.026 0.871  0.000

GWG Gestational Weight Gain, /OM Institute of Medicine, ON Orthorexia Nervosa

AR2=0.414
PR2=0.109

who perceive their external appearance as close to ideal and
who have high social support for healthy eating. Also, preg-
nant women with high motivation have higher GWG and
more negative body perception. However, overweight and
obese pregnant women in Ireland think that the environment
they live in does not support healthy eating behaviors [50].
According to a study conducted in Australia, the BMIs of
pregnant women do not affect their perceptions of social
support associated with healthy eating. Women with normal
and overweight BMI appear to be motivated and avoiding
excessive weight gain during pregnancy [51]. Interestingly,
some women are motivated by esthetic and social expecta-
tions rather than health concerns [52].

GWG is an important indicator to monitor and evaluate a
pregnant woman’s nutritional status [20]. In our study, it was
determined that as the tendency to ON increased in preg-
nant women, GWG increased. There is no relationship was
found between ON tendency and exceed the IOM threshold.

Howeyver, it was determined that the IOM threshold value in
pregnant women with ON tendency was significantly lower
than those without ON tendency. These analyses show that
pregnant women with ON tendency had higher BMI. At the
same time, the results reflect the fact that in those who are
obsessed with healthy eating, the quality of the food is more
important than the amount of food as compatible with the
literature [2, 3].

At the heart of the eating, disorders are often negative
body perception and trying to be slim. However, individuals
with ON appear to lack characteristic traits, such as exces-
sive fear of being obese, and attaching a high value to the
shape and weight of the body are not found, as do individu-
als with AN and BN [53]. Our study revealed that as ON
tendencies of pregnant women increased, they had more
negative body perception. In other words, dissatisfaction
with the body image and higher BMI appears to be associ-
ated with ON in pregnancy. Similarly, in a study conducted
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in Norway, increased BMI during pregnancy was found to
be associated with maternal eating disorders [54]. On the
other hand, some researchers suggest that the negative body
image of individuals with ON is not as pronounced as in
other eating disorders [14, 21].

Those with ON symptoms in healthy food selection
assessment were defined as "health fanatics" by Donini
et al. [35]. One out of every four pregnant women who par-
ticipated in our study could be a health fanatic with a ten-
dency to ON. The frequency of ON we revealed seems to be
slightly higher than the frequency found by the limited num-
ber of studies about ON in pregnant women (21.4%) [13]. It
is known that ON emerges in all cultures familiar with the
“ideal woman” figure and its prevalence has been increasing
rapidly [32]. Being extremely concerned about being "thin",
which the media promote as "healthy, fashionable and per-
fect", seems to continue to contribute to the prevalence of
ON, especially in a period, such as pregnancy, when weight
gain is inevitable and body image is affected [55].

Limitations of the study

This study has some limitations. First, this study is limited
to its sample. Therefore, the results are limited in terms of
generalizability. Second, the data are based on the statements
of the participants, and it has not been clinically confirmed.
Third, the extent of ORTO-11 in determining ON may be
limited due to its psychometric properties. Therefore, it can-
not be excluded that the ORTO-11 measures "healthy eat-
ing" rather than "orthorexic eating behavior." Hence, the
results reveal healthier eating in general, which does not
necessarily have to be orthorexic/pathological and which
could then be health-promoting instead of health-damaging.

What is already known on this subject?

Due to physical changes, concerns about body image and
weight gain increase during pregnancy. Although some
pregnant women reduce their calorie intake and do exces-
sive exercise, the mental preoccupation with healthy eating
is increasing and poses a threat to ON. However, ON is an
issue that is neglected during pregnancy. Studies about ON
during pregnancy are extremely limited.

What does this study add?

The study shows that high levels of information and motiva-
tion of pregnant women about the obsession with healthy
eating effect ON tendency and health outcomes. The findings
are significant in that they lead and guide the interventions

@ Springer

for the detection, prevention, and treatment of ON during
pregnancy.

Conclusion

The results of the study revealed that high information and
motivation about healthy eating obsession affect ON ten-
dency and health outcomes. This study is one of the first
studies that examine ON behaviors and the factors influ-
encing ON behaviors during pregnancy based on the IMB
model. The results of the study are valuable in that they can
lead and guide the studies about ON during pregnancy. It
is recommended to routinely question the history of exces-
sive focus on body image and eating disorders in all preg-
nant women, especially in those with negative body image
and high GWG. It is thought that interventions based on the
IMB model may contribute to the reduction of morbidity
and mortality that can be caused by ON behaviors during
pregnancy and to the improvement of maternal and fetal
outcomes.
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