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Abstract

Background: Schema focused cognitive- behavioral model proposed that patients with eating disorders (EDs) used bulimic behav-
iors in order to avoid or suppress negative affects that are triggered by early maladaptive schemas.
Objectives: The aim of the present study was to compare normal weight and obese women in terms of the effect of the activation
of abandonment schema.
Patients and Methods: This was a 2-stage approach experimental study. In the first, 81 women (41 normal weight and 40 obese)
completed the eating disorder examination questionnaire (EDE-Q) and eating attitude test-26 (EAT-26). In the second, 1 week later,
all participants were randomly exposed to subliminal abandonment stimuli (experimental group) or subliminal neutral stimuli
(control group). The subliminal abandonment stimuli was the word loneliness and the neutral stimuli was the word gallery. Each
word was presented on a visual screen for 2 milliseconds (ms). Then, the participants were instructed that they were able to eat
pistachios provided by the experimenter. The weight of consumed food was recorded as the dependent variable.
Results: Both obese and normal weight women exposed to abandonment themes (loneliness) consumed significantly more food
than their counterparts exposed to neutral stimuli. The univariate analysis of covariance indicated that normal weight women in
the control group did not differ from obese women in the control group on the amount of consumed pistachios after controlling
EDE-Q, EAT-26, and body mass index (BMI). Moreover, the univariate analysis of covariance showed that the amount of food con-
sumed by normal weight women in the experimental condition and obese women in the experimental group did not differ when
BMI, EDE-Q, and EAT-26 were controlled.
Conclusions: These results provide indirect support for schemata based theory of eating disorders. In other words, abandonment
themes activate eating behaviors that presumably serve to avoid negative emotions.
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1. Background

Many studies have indicated that eating disorders (ED)
and eating disordered behaviors are rather common phe-
nomena among young and middle aged women in west-
ern (1) and eastern (2-4) communities. A large portion of
health care resources are directly or indirectly devoted to
patients with eating disorders. For example, ED patients
experience a 36-day hospitalization on average for their
eating problems (5). In addition, about 80% of ED patients
have other mental disorders (such as, anxiety, mood, per-
sonality disorders) and/or physical comorbidity (such as
cardiovascular, endocrine, and musculoskeletal disorders)

(6). Thus, eating disorders impose a huge burden on health
care. Therefore, development of theories that can explain
the incidence and maintenance of ED and provision of ef-
fective treatments are considered a clinical and research
necessity. The schema focused cognitive- behavioral model
for eating disorders (7) is one recent valuable theory in the
field of ED.

It proposes that all types of patients with eating
disorders score higher on maladaptive schemas such
as abandonment, emotional deprivation, and defective-
ness/shame (8-20). However, the theory postulated that
patterns of schema processes (overcompensation or avoid-
ance strategy) explain the differences between restrictive
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and bulimic behaviors. Restrictive behaviors (such as
restraint dieting or dietary restriction) refer to primary
avoidance of negative affect via the process of schema
counterattack. In this process, a compensatory schema
(such as unrelenting standards) and the related behavior
(e.g. perfectionism) are activated to avoid experiencing
the unpleasant emotion in the first place (7, 21). On the
other hand, bulimic behaviors are related to the secondary
avoidance of the negative affect. In other words, the bu-
limic behavior is a means of reducing or suppressing the
negative emotion after it was experienced through a pro-
cess of schema avoidance. For example, someone with bu-
limia who engages in a romantic relationship or challeng-
ing task may experience the activation of abandonment,
defectiveness/shame, or failure schemas. As a result, the
individual tries binge eating in order to regulate negative
emotions. In other words, these individuals try not to expe-
rience their emotions; they binge in order to escape from
the negative emotional arousal (22-25).

In line with the theory, some experimental studies
on nonclinical women have demonstrated higher levels
of eating in response to subliminal abandonment cues.
The subliminal activation of abandonment schema was
achieved through the presentation of a visual cue (e.g.
the word loneliness), which is too fast (e.g., 4 ms) to be
identified at a conscious level (26). For example, Meyer
and Waller (27) examined the impact of presentation of
abandonment and food/shape cues on the activation of
abandonment or food related schemata on 82 non-clinical
women. They found that subliminal presentation of aban-
donment cues resulted in the activation of food and shape
related schema. In another study, Waller and Mijatovich
(28) investigated the effect of self-esteem threat and physi-
cal threat stimuli on the eating behavior among nonclini-
cal women with different levels of healthy eating attitudes
(N = 60). They reported that women with healthy eating
attitudes ate a bit more after exposure to the self-esteem
threat (“Mom hates me”), however, not after the physical
threat (“Mom hurts me”). The group with unhealthy eat-
ing attitudes consumed more food after exposure to both
forms of threats, especially after the self-esteem threat.
The authors concluded that women with higher levels of
unhealthy eating attitudes used a more avoidance behav-
ior (e.g. eating) after preconscious activation of threat-
related schema. Finally, Waller and Barter (29) tried to an-
swer the question of whether the effect of the activation
of abandonment schema on the eating behavior can be
neutralized by counter schematic information (e.g. uni-
fication cues). Therefore, they exposed 96 non-clinical
women to the abandonment stimuli (loneliness), which
either preceded or followed by neutral (gallery) or unifi-
cation (friendship) cues. The dependent variable was the

amount of food eaten after the task. Authors found that
women who were exposed to neutral- abandonment or
abandonment- neutral stimuli ate significantly more than
women who saw the unification cue before or after the
subliminal activation of abandonment schema. Therefore,
they argued that the activation of abandonment schema
resulted in greater food consumption as a way of avoid-
ance from negative emotions. In addition, the results im-
plied that the unification cues could diminish the negative
effects of abandonment schema. However, these studies
did not investigate the impact of the activation of aban-
donment schema on the eating behaviors of obese women.

2. Objectives

The aim of the present study was to compare normal
weight and obese women in terms of the effect of the ac-
tivation of abandonment schemas. Five hypotheses of the
current study were 1) obese women who were exposed to
abandonment stimuli (obese women in the experimental
group) eat significantly more than obese women who saw
neutral cue (obese women in the control group); 2) normal
weight women who were exposed to abandonment stim-
uli (normal weight women in the experimental group) eat
significantly more than normal weight participants who
saw neutral stimuli (normal weight women in the con-
trol group); 3) do normal weight women who were ex-
posed to abandonment stimuli eat more food than obese
women who were exposed to the neutral stimuli?; 4) do the
amount of food eaten differ between normal weight and
obese women who were exposed to the neutral cue?, and 5)
do the amount of food consumed differ between the nor-
mal weight and the obese women who saw the abandon-
ment stimuli?

3. Patients andMethods

Participants included 40 obese women (BMI > 30) who
were referred to the obesity clinic at the Sina hospital
of Tehran Medical University as well as 41 normal weight
women (20 < BMI < 25) who were recruited among the
hospital employees and compeers of the obese women.
Among the obese women in control group, 3 participants
refused to complete the procedure and were excluded
from the analysis. The group of normal weight women
in the experimental condition included 21 women. They
would have been excluded from the study if they had been
pregnant or suffered from bipolar mood disorder, psy-
chotic disorder or substance use disorder, and nut aller-
gies. Both obese and normal weight women were ran-
domly assigned to the experimental (abandonment stim-
uli) or control (neutral stimuli) groups.
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3.1. Research Tools

All participants completed the eating attitude test-26
(EAT-26) (30) as well as the eating disorder examination
questionnaire (EDE-Q 6.0) (31). EAT-26 is one of the most
widely used self-report measures for evaluating eating atti-
tudes and behaviors. Several studies demonstrated accept-
able factor structure, concurrent validity, and reliability of
various versions of the EAT-26 among Western cultures (32,
33). Nobakht and Dezhkam (34) reported satisfactory in-
ternal consistency and test-retest reliability among adoles-
cent Iranian girls. Moreover, Ahmadi, Moloodi, Ghaderi,
and Zarbakhsh (35), after rigorous translation and back
translation, explored the structural, concurrent and dis-
criminant validity, as well as the reliability of Persian ver-
sion of EAT-26 among young adult women. They found
that a 5-factor solution provided the best model fit for the
EAT-26. These factors indicated good concurrent and dis-
criminant validity as well as test-retest and internal con-
sistency. EDE-Q (31) was designed to assess the cognitive
and behavioral features of eating disorders focusing on
the last 28 days. In addition to the behavioral data, the
EDE-Q provides a global score as well as 4 subscales includ-
ing restraint, shape concern, weight concern, and eating
concern. Frequencies of the pathological eating behav-
iors (such as binge eating, laxative misuse) are evaluated
through 7 items. These items focus on the number of times
the behaviors occurred during the past 28 days. Psycho-
metric properties of the EDE-Q have been demonstrated by
several studies (36-40). Mahmoodi, Moloodi, Ghaderi et al.,
(41) investigated the data norm and validity and reliability
of among Iranian female students. The results indicated
satisfactory concurrent and discriminant validity as well
as internal consistency. One week after the completion of
the questionnaires, every participant was exposed to 1 sub-
liminal visual stimulus. Each cue was a single word that
appeared in the center of the screen for 2 ms for 10 times
with a 5 second interval. In line with previous researches
(27, 29), the word “gallery” was used as the neutral stimuli
and the word “loneliness” was used as the abandonment
stimuli. Finally, the 3rd author measured objectively the
height and the weight of the participants and calculated
the BMI for each woman.

3.2. Procedure

In order to reduce the impact of expectancy effects, par-
ticipants were unaware of the purpose of the research un-
til debriefing at the end of the investigation. A 2-stage ap-
proach was used. In the 1st stage, participants answered
EAT-26 (30) and EDE-Q (37). One week later, in the 2nd stage,
each woman was randomly assigned to experimental or
control condition (blind to EAT-26 and EDE-Q scores), and

exposed to the relevant stimuli. After that, each participant
was given an opportunity to eat. In the subliminal task,
women were told that the purpose of the task was to eval-
uate the effect of mild hunger on visual sensitivity. There-
fore, women must abstain from eating for at least 2 hours
before the task. They were told that a word would appear so
quickly that it would be difficult to see it. The word was pre-
sented in the center of a laptop screen, 10 times, for 2 ms,
with a 5 second interval (Sony, Model: VGN-cr590). In order
to diminish the risk of conscious awareness of the stimuli,
an exposure time shorter than the previous studies (27-29)
was used.

After the presentation of the subliminal stimuli, the
participants were told that they have a break. Women
were told that they had passed the part of the study that
they could not eat. Therefore, a dish of raw Pistachios was
provided and women were told that they could eat. The
experimenter left participants alone with a dish of raw
Pistachios. The experimenter got back exactly 5 minutes
later and informed that the experiment was complete. The
dependent variable was the weight (Gram) of raw Pista-
chios eaten within 5 minutes. Finally, the experimenter ex-
plained the purpose of the study to the participants. The
study procedure was approved by the Ethical Committee
of the University of Social Welfare and Rehabilitation Sci-
ences. All participants signed a written consent to take part
in the research.

After collecting the data, statistical analysis was con-
ducted using SPSS19. Statistical significance was defined as
P < 0.05 level. The demographic data of the groups were
compared via the Chi-square test and univariate analysis of
variance (ANOVA). The Kolmogorov- Smirnov test indicated
that the dependent variable (the gram of the food eaten)
has normal distribution among the 4 groups (z = ranged
from 0.81 to 1.29, P = ranged from 0.07 to 0.51). Levene’s
test was used to test the assumption of the homogeneity of
variance. Univariate analysis of variance (ANOVA), univari-
ate analysis of covariance (ANCOVA), and Mann Whitney U
test was used to determine the differences in the weight of
food consumed in the 5 minutes after the subliminal expo-
sure to the word. BMI, EDE-Q, and EAT-26 scores were used
as covariates to rule out any intergroup differences in these
variables.

4. Results

The mean BMI of obese and normal weight women as
well as their EDE-Q and EAT-26 scores are presented in Table
1. Normal weight women in the experimental group and
normal weight women in the control group did not differ
significantly on the BMI, EDE-Q, and EAT-26. The same re-
sults were found in the experimental and control groups
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of obese women. However, obese women scored signifi-
cantly higher than normal weight women on BMI, EDE-Q,
and EAT-26. The 2 groups of normal weight women did not
differ on marital status (x2 = 1.08, P = 0.58). The same results
were found among the 2 groups of obese women (x2 = 1.20,
P = 0.54).

Since the obese women in the experimental group and
the obese women in the control group did not differ on co-
variate variables, we used ANOVA to compare the 2 groups
on the amount of food eaten. Levene’s test revealed that
the assumption of homogeneity of variance was met (df1

= 1, df2 = 35, F= 2.85, P = 0.09). The obese women in the
experimental group ate significantly (Mean = 4.37, SD =
4.32) more pistachios than the obese women in the control
group (Mean = 1.14, SD = 2.77) (Table 2).

Normal weight women in the experimental group and
normal weight women in the control group did not differ
significantly on BMI, EDE-Q, and EAT-26. Thus, ANOVA was
utilized to determine the differences between the 2 groups
on the amount of pistachios eaten. Levene’s test showed
that the assumption of homogeneity of variance was ob-
served (df1 = 1, df2 = 38, F = 2.09, P = 0.15). As can be seen in
Table 3, normal weight women in the experimental group
consumed (Mean = 1.50, SD = 1.16) significantly more food
than normal weight women in the control group (Mean =
0.64, SD = 0.74).

In light of the significant differences between normal
weight women in the experimental group and the obese
women in the control group, in regards to BMI, EDE-Q, and
EAT-26 scores, we utilized ANCOVA in order to compare
these 2 groups on the amount of food eaten. The result of
Levene’s test verified that the assumption of homogeneity
of variance was observed (df1 = 1, df2 = 35, F = 1.83, P = 0.18).
Moreover, in order to evaluate homogeneity of regression
slope assumption, the interaction between group condi-
tion and BMI, EAT-26, and EDE-Q scores were explored. Re-
sults implied that there were no significant interaction be-
tween group condition and BMI (F2, 37 = 0.34, P = 0.71),
group condition and EAT-26 (F2, 37 = 2.40, P = 0.10), as well
as group condition and EDE-Q (F2, 37 = 1.19, P = 0.31). The AN-
COVA did not indicate a significant main effect of the ex-
perimental condition F (1, 37) = 0.014, not significant (NS).
In other words, although normal weight women in the ex-
perimental group ate more pistachios (Mean = 1.50, SD =
1.16) than the obese women in the control group (1.14 g, SD
= 2.77), this difference was not statistically significant.

Since the homogeneity of variance was not observed,
the normal weight and obese women in the control groups
were compared on the amount of food eaten using the
Mann Whitney U test. Normal weight women in the con-
trol group did not differ with the obese women in the con-
trol group on the amount of consumed pistachios (Mann

Whitney U = 169, Z = 0.014, P = 0.98).

Since the assumption of homogeneity of variance was
not met, Mann Whitney U test was utilized to compare the
normal weight women in the experimental condition and
obese women in the experimental group on amount of pis-
tachios eaten (Table 6). The obese women in the experi-
mental condition ate significantly more food than normal
weight women in experimental group.

5. Discussion

The aim of this experimental study was to investigate
the impact of the subliminal activation of the abandon-
ment schema on the eating behavior of normal weight and
obese women. Although the present study was not carried
out on clinical women and the amount of food consumed
was small, all hypotheses were supported by the findings
(except for hypothesis 3). Both obese and normal weight
women who were exposed to the abandonment stimuli ate
significantly more food than their counterparts who saw
neutral stimuli (the 1st and the 2nd hypotheses were sup-
ported). However, normal weight women in the experi-
mental group did not eat more food than the obese women
in the control group (hypothesis 3 was not supported).
The obese and the normal weight women in the control
groups (neutral stimuli) did not differ on the amount of
food eaten (hypothesis 4 was supported). However, obese
women in the experimental group consumed significantly
more food than normal weight women in experimental
condition (abandonment stimuli) (hypothesis 5 was sup-
ported). The results of hypothesis 5 implied that sublimi-
nal activation of abandonment schema might have greater
effect on eating behaviors of obese women than normal
weight women. These results indirectly supported the
schema focused cognitive behavioral model for eating dis-
orders (7). The theory argues that binge behaviors serve to
avoid or suppress negative arousal due to the activation of
the early maladaptive schemas. In other words, behavioral
strategies are used to reduce awareness of negative emo-
tions. These findings are implicitly in agreement with the
previous literature indicating that women with eating dis-
orders scored higher on early maladaptive schemas than
non-clinical women using self report measures (10-14, 16-
18). In addition, the present results are in line with previ-
ous experimental researches reporting that the subliminal
activation of abandonment schema increased the amount
of food eaten in non-clinical women (27, 29, 42-44). On the
other hand, these findings are in line with the Zhu et al.
study (24), which demonstrated the mediating role of early
maladaptive schemas between life event stress and binge
eating behaviors. Consistency in the results of this type
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Table 1. Univariate Analysis of Variance in the Four Groups on the BMI, EAT-26, and EDE-Q Scoresa , b

Variables NormalWeightWomen
in the Control Group

NormalWeightWomen
in the Experimental
Group

ObeseWomen in the
Control Group

ObeseWomen in the
experimental Group

F P Value Tukey

Group 1 Group 2 Group 3 Group 4

BMI 22.59 (1.84) 21.58 (1.48) 34.29 (1.73) 35.02 (2.75) 35.35 0.0001 1 = 2 < 3 = 4

EDE-Q 1.53 (1.22) 1.3 (1.31) 2.45 (1.28) 2.51 (1.2) 4.74 0.004 1 = 2 < 3 = 4

EAT-26 12.2 (9.09) 9.9 (10.03) 17.94 (9.42) 16.8 (8.63) 3.16 0.03 1 = 2 < 3 = 4

aValues are expressed as mean ± SD.
bP < 0.01.

Table 2. Univariate Analysis of Variance Between the Obese Women in the Experimental Group and the Obese Women in the Control Group

Variables df Sumof Square Mean Square F P Value

Group 1 95.74 95.74
7.80 0.008

Error 35 424.76 12.1

Table 3. Univariate Analysis of Variance Between the Normal Weight Women in the Experimental Group and the Normal Weight Women in the Control Group

Variables df Sumof Square Mean Square F P Vale

Group 1 7.26 7.26
7.63 0.009

Error 38 36.16 0.95

Table 4. Univariate Analysis of Covariance Between the Normal Weight Women in the Experimental Group and the Obese Women in the Control Group

Variables df Sumof Square Mean Square F P Vale

Group 1 0.037 0.037
0.014 0.90

Error 32 86.83 2.71

BMI 1 0.003 0.003 0.001 0.97

EAT-26 1 7.51 7.51 2.76 0.10

EDE-Q 1 2.51 2.51 0.92 0.34

Table 5. Mann Whitney U Test Between the Normal Weight Women in the Control Group and the Obese Women in the Control Group

Group No. Mean Rank MannWhitney U Z P Value

Normalweightwomen in the
control group

20 19.02

169 0.014 0.98
Obesewomen in the control
group

17 18.97

of research among different cultures implies the cross-
cultural validity of schema focused cognitive-behavioral
theory for eating disorders. It should be noted that when
very slight activation of abandonment schema in a vir-
tual and experimental situation can increase the amount
of food eaten to 3 to 4 times among non-clinical women,

the effect of lifelike activation of the schema in patients
with eating disorders must be so strong that a binge eat-
ing episode occurs (24).

The results of the study should be interpreted with cau-
tion. First, the obese women were recruited from among
the clients of the obesity clinic, where the clients received
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Table 6. Mann Whitney U Test Between the Normal Weight Women in the Experimental Group and the Obese Women in the Experimental Group

Group No. Mean Rank MannWhitney U Z P Vale

Normalweightwomen in the
control group

20 15.43

98.50 2.70 0.006
Obesewomen in the control
group

20 25.58

dieting programs to reduce their weight. Although, we se-
lected obese participants from those who were referred for
the first time and did not start a formal dieting program,
they might already have initiated reducing the calorie in-
take by themselves. It might explain why the amount eaten
was small. This limits the generalization of the findings to
obese women who did not intend to reduce their weight.
Second, we used maladaptive eating attitudes as control-
ling variables. Interestingly, after controlling these factors
the obese and normal weight women who were exposed
to the same stimuli did not differ on the amount of food
eaten. At least 1 study showed that maladaptive attitudes
regarding eating, shape, and weight mediated the relation-
ship between early maladaptive schemas and pathologi-
cal eating behaviors (45). Therefore, investigating the rela-
tionship between early maladaptive schema, maladaptive
eating attitudes, and pathological eating behaviors in Ira-
nian women is a research necessity. If future researches
demonstrate maladaptive eating attitudes as a mediator
between early maladaptive schemas and disordered eating
behaviors, there will be no need to consider the maladap-
tive eating attitudes as a contaminating factor.
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