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Abstract
Purpose  Obesity and overweight are significant risk factors for many serious diseases. Several studies have investigated 
the relationship between emotional regulation and overweight or obesity in people with eating disorders. Although a few 
studies have explored alexithymia in individuals with severe obesity without eating disorders, no attention has been paid to 
individuals with overweight and preclinical form of obesity. This study aims to assess whether overweight and obesity are 
related to emotional dysregulation and alexithymia.
Methods  The study involved 111 undergraduate students who had not been diagnosed with an eating disorder. The sample 
was divided into two groups according to their body mass index (BMI): normal weight (N = 55) and overweight (N = 56). 
All of them completed the Toronto Alexithymia Scale (TAS-20), the Emotional Regulation Questionnaire (ERQ), and the 
Eating Disorder Inventory-2 (EDI-2).
Results  Results showed higher levels of alexithymia, and specifically higher difficulty in identifying feelings and an externally 
oriented thought, in participants with overweight. Multiple correlation analysis highlighted the positive relations between 
some EDI-2 subscales and both alexithymia and emotional regulation scores. Linear regressions revealed a significant rela-
tionship between body BMI and both alexithymia and emotional regulation strategies.
Conclusions  The condition of overweight/obesity seems to be associated with higher emotional dysregulation compared to 
normal weight condition. It is essential to study this relationship because it could represent a risk factor for the worsening 
of problems related to overeating and excessive body weight. These findings suggest that an integrated approach aimed at 
considering the promotion of emotional regulation could contribute to the effectiveness of a program designed to reduce 
overweight and obesity.
Level of evidence  Level III: case-control analytic study.
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Introduction

Overweight and obesity, identified as an excess of body fat, 
are significant risk factors for several chronic diseases, such 
as type 2 diabetes, cardiovascular disorders, hypertension, 

and some forms of cancer [1]. Therefore, these conditions 
represent a significant public health problem [1]. Obesity is 
a heterogeneous syndrome with a multifactorial etiology, 
characterized by an imbalance between assimilated and con-
sumed calories [2]. This condition is often determined by 
specific behavioral attitudes towards food, which are related 
to individual differences [3]. The classification of over-
weight and obesity is conventionally based on body mass 
index (BMI), an index given by the ratio between weight 
and height of an individual (kg/m2), which provides an indi-
rect estimate of body fat through a definition of anthropo-
metric height/weight characteristics [4]. The World Health 
Organization [1] has identified a broad diffusion of obesity; 
in 2014, 13% of the world adult population appeared to be 
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obese (15% of women, 11% of men), with an exponential 
increase in child obesity [1].

The condition of obesity has been often associated with 
eating disorders [5], particularly with binge eating disorder 
(BED) [6, 7], or other medical conditions (e.g., metabolic 
syndrome), but it may also occur in the absence of eating or 
other medical diseases.

The higher diffusion of overweight and obesity has drawn 
attention to different psychological aspects that can affect 
eating behavior and cause a BMI increase. Many studies 
suggested that unhealthy eating habits, including overeating, 
could be the result of an attempt to regulate negative feel-
ings [8–10]. A failure of emotional regulation could lead to 
a breakdown in the autoregulation of other personal areas, 
including those linked to the control of eating behavior [11, 
12].

Emotional regulation is a multidimensional construct, 
defined as the ability to regulate one’s own emotions, both 
positive and negative, diminishing their contents, attenuat-
ing, maintaining, or amplifying them [13]. When consid-
ering emotional regulation, we refer to all cognitive and 
behavioral processes that influence the intensity, duration, 
and expression of emotions. Main theoretical models tried to 
define the aspects of emotional regulation. Thayer and Lane 
[14] have advanced the Neurovisceral Integration Model. 
According to this model, autonomic, attentional, and affec-
tive systems are considered parts of a network that modu-
lates and affects emotional responses. Gratz and Roemer 
[15] proposed a six-component model that could justify psy-
chopathological symptomatology. This model integrates all 
the aspects that could influence the emotional response, and 
it also considers the involved physiological (e.g., arousal 
modulation) and cognitive (e.g., understanding of emotions) 
dimensions of emotions.

One of the most studied models on emotional regulation 
has been proposed by Gross [16], who considered two spe-
cific mechanisms involved in the emotion regulation process: 
cognitive reappraisal and expressive suppression. Cognitive 
reappraisal consists of cognitive change focused on modify-
ing the potential emotional condition, and it is antecedent to 
emotional expression. Reappraisal is defined as the redefi-
nition of a potentially emotion-eliciting situation in non-
emotional terms. Expressive suppression, which consists 
of emotional response modulation, is focused on emotional 
response. Suppression allows inhibiting of ongoing emotion-
expressive behavior [17].

Several studies have indicated that the most adaptive 
mechanism is reappraisal [e.g., 13, 17] since it reduces the 
emotional impact of the experience rather than suppress its 
expression, leaving the emotional effect on the individual 
unaltered. For these reasons, several studies have investi-
gated the relationship between emotional dysregulation and 
some psychological and physical diseases [17–20]. Some 

studies highlighted that a condition of hyperarousal, linked 
to emotional dysregulation and emotional distress [18, 21], 
appears to be a risk factor for cardiovascular and heart dis-
eases. Other studies have shown that emotional dysregula-
tion characterizes anxiety and mood disorders [17, 19, 22].

A crucial construct related to emotional dysregulation is 
alexithymia. Alexithymia is a transdiagnostic dimension that 
indicates a functional alteration of the subjective awareness 
of affective processing [23]. It is characterized by difficul-
ties in identifying and describing feelings and an externally 
oriented cognitive style [24]. Although the research did not 
agree on identifying alexithymia as a risk factor for the onset 
of psychological or physical pathologies [25–27], alexithy-
mia has been closely associated with a worse prognosis of 
various health diseases and represents a construct to con-
sider in the study of health-related risk factors [28]. Alex-
ithymia has also been linked to unhealthy food habits, and 
it has been observed in people with eating disorders [29].

When emotions are dysregulated, maladaptive behaviors 
can be adopted that allows people to eat in response to feel-
ings [11, 30]. This principle is at the basis of the Emotion-
ally Driven Eating Model [10, 31]. This theoretical model 
allows explaining inappropriate eating behaviors because it 
considers dysfunctional emotional and cognitive processing 
as causes of overeating [10, 31]. Accordingly, a deficit in the 
regulation of eating behavior can be justified by a failure 
in emotional regulation that can lead to overeating behav-
ior [11]. In summary, people with emotional dysregulation 
would use eating behavior, as well as diet, to compensate for 
an inability to employ proper cognitive strategies to process 
successful or avoid or inhibit a negative emotional state. This 
aspect is considered by different studies that tried to identify 
the role of emotional regulation in eating behavior [11, 32].

Some researchers, trying to identify the emotional pattern 
related to overeating, have observed a relationship between 
overweight or obesity conditions and emotional dysregula-
tion [30, 33–35] in the presence of a binge eating disorder, 
showing higher levels of alexithymia and emotional dysregu-
lation in individuals affected by both obesity and binge eat-
ing disorder than individual with obesity but without a binge 
eating disorder [36, 37]. A few studies analyzed the relation-
ship between emotional dysregulation and obesity when a 
pathological eating disorder is not present [12, 38–41].

Although higher levels of emotional dysregulation and 
alexithymia appear to characterize more people affected by 
eating disorders than healthy populations [42, 43], their role 
in individuals with high BMI without an eating disorder is 
an aspect poorly investigated and verified. Some investiga-
tions have identified more significant levels of emotional 
dysregulation and alexithymia in people with severe obesity 
compared to participants with normal weight [41, 44–46]. 
High levels of alexithymia seem to be associated with a 
low reduction of body weight after bariatric surgery [47]. 
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Moreover, a self-perception as “obese” after bariatric sur-
gery is strongly associated with higher levels of alexithymia 
and worst psychological conditions [48].

In particular, higher levels of externally oriented thinking 
[41], and difficulty in identifying and describing feelings 
[45, 48] were found in people with severe obesity. How-
ever, other studies did not confirm this relationship [33, 49]. 
These inconsistent results could be due to the absence of 
normal weight groups characterized by high or low alexithy-
mia levels when the studies were aimed to assess the differ-
ences between alexithymic and non-alexithymic individuals 
affected by severe obesity [33, 49]. Usually, researchers have 
investigated alexithymia in heterogeneous groups of partici-
pants: people with severe obesity [45, 49], often included in 
a waiting list for bariatric surgery [39, 50–52], or patients 
affected by both obesity and BED [30]. Other studies have 
analyzed the differences between individuals with obesity 
and with or without BED [34] or have carried out mood 
manipulations to investigate their effects on eating behav-
ior, according to the emotionally driven eating model [10]. 
However, no study has analyzed whether alexithymia and 
emotional dysregulation, particularly in the dimensions of 
cognitive reappraisal and expressive suppression, affect peo-
ple with a preclinical form of obesity (BMI between 25 and 
29.9) or obesity class I (BMI between 30 and 34.9).

In conclusions, the results of the studies are heterogene-
ous and did not clarify the relationship between emotional 
regulation and excessive body weight.

This study aims to understand the relationship between 
emotional regulation and overweight better. To find an 
emotional dysregulation in the preclinical stages of obesity 
could be useful in the prevention programs aimed at weight 
control. Although a cross-sectional design does not allow 
evaluating the causal direction between these variables, 
confirming this relationship could be helpful to implement 
interventions on eating habits and maladaptive emotional 
aspects. Moreover, to analyze the differences between par-
ticipants with normal weight and individuals with excessive 
body weight could be useful to identify the emotional pat-
tern related to body weight.

According to the findings revealing a relationship 
between emotional dysregulation and dysfunctional eat-
ing behavior [53–55], and to results of previous studies 
on the relationship between alexithymia and severe obe-
sity in participant without eating disorders [41, 45], this 
study is aimed to verify the presence of higher emotional 
dysregulation and alexithymia in subjects with overweight 
(pre obesity and obesity class I) without an eating disor-
der diagnosis. The following hypotheses have been tested: 
(1) in agreement with the emotional eating model [17], 
and to the findings revealing an emotional difficulty in 
people with obesity [56], we expected to observe higher 
levels of both emotional dysregulation and alexithymia in 

young adults with overweight, not diagnosed with eating 
disorders, compared to people with normal weight. (2) We 
also expect to record more preclinical symptoms of eat-
ing disorders in the absence of an ED diagnosis in young 
adults with overweight and obesity, compared to people 
with normal weight. Moreover, we hypothesized that these 
symptoms should be positively correlated with alexithymia 
and emotional dysregulation [33, 49]. (3) According to the 
emotional eating model [12], BMI, considered as an index 
of overeating behavior, should be predicted positively by 
both alexithymia and expressive suppression and nega-
tively by cognitive reappraisal.

Materials and methods

Participants

One-hundred and eleven Italian undergraduate students 
(mean age 24.49 ± 2.96 years; 66 females and 45 males), 
recruited from Sapienza University of Rome, took part 
voluntarily in the study. The exclusion criteria were: the 
clinical history and the current presence of eating disor-
ders or other psychopathological disorders like depression 
or anxiety or medical conditions (such as cardiovascular 
diseases, diabetes, etc.), and a condition of underweight 
(BMI lower than 18.5). A clinical interview evaluated 
exclusion criteria.

Participants were divided into two groups: a group with 
normal weight (NW), with 55 participants (37 females and 
18 males; mean BMI = 21.5; SD = 0.59), and a group with 
overweight (OW), including 56 participants (29 females and 
27 males; mean BMI = 29.4; SD = 4.29). The OW group 
included 42 participants affected by overweight (21 females 
and 21 males; mean BMI = 27.6; SD = 0.91) and 14 par-
ticipants affected by obesity (8 females and 6 males; mean 
BMI = 35.5; SD = 4.52) (Table 1).

Apparatus

Weight and height were assessed in the laboratory. The par-
ticipant was asked to stand on an Laica professional digi-
tal balance, calibrated in kg, to measure the weight. The 
height of the participant was measured using a wall-mounted 
anthropometer. BMI was obtained by dividing weight (in kg) 
by height (in m2). The WHO [57] indicates the following 
range of values: underweight (BMI lower than 18.5); nor-
mal weight (BMI between 18.5 and 24.9); Preobesity (BMI 
between 25.0 and 29.9); obesity class I (BMI between 30.0 
and 34.9); obesity class II (BMI between 35.0 and 39.9); and 
obesity class III (BMI equal or higher than 40).
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Instruments

Twenty-item Toronto Alexithymia Scale (TAS-20) [24, 58] 
The TAS-20 is the most widely used and validated self-
reported measure of alexithymia. It includes 20 items, 
which are rated using a five-point Likert scale (1 = strongly 
disagree; 5 = strongly agree). The questionnaire represents 
the last version of the TAS [24] and shows a three-factor 
structure consisting of (1) difficulty identifying feelings 
(DIF; e.g., item 1: “I’m often confused about the emotions 
I feel”), (2) difficulty describing feelings (DDF; e.g., item 
3: “I can easily describe my feelings”), and (3) externally 
oriented thinking (EOT; e.g., item 20: “Looking for hidden 
meanings in movies or comedies distracts from the pleas-
ure of watching them”). Previous studies defined these three 
factors as congruent with the alexithymia construct and its 
main characteristics [24, 58]. People are considered as non-
alexithymic if their global score is below or equal to 51. A 

score ranging between 52 and 60 defines possible alexithy-
mia. Finally, people showing a score equal to or higher than 
61 are considered alexithymic. The Italian version of this 
questionnaire reported a Cronbach reliability coefficient of 
0.75 [58].

Emotional Regulation Questionnaire (ERQ) [59, 60] The 
ERQ is a self-reported questionnaire including ten items, 
rated using a seven-point Likert scale (1 = strongly disagree; 
7 = strongly agree). The ERQ allows assessment of one’s 
own emotional control following one of two different strate-
gies considered in the emotional regulation model of Gross 
[16]: cognitive reappraisal, a form of cognitive change that 
involves modifying the emotional impact of a situation, 
or expressive suppression, a form of response modulation 
characterized by the inhibition of the response driven by 
the emotion. An example of item investigating cognitive 
reappraisal is “To feel better (e.g., happy/content/raised/
good-tempered), I try to look at situations from a different 

Table 1   Characteristics of normal-weight and overweight groups

NW group of participants with normal-weight, OW group of participants with overweight
*Significant statistical differences
**Χ2 results

Normal weight Overweight F p ρη2

M (SD) 95% CI M (SD) 95% CI

Female/male (no.) 37/18 29/27
Age 24.4 (2.77) [23.65, 25.15] 24.59 (3.16) [23.74, 25.43] < 1 0.74 0.001
BMI (kg/m2) 21.51 (0.60) [21.36, 21.68] 29.39 (4.28) [28.25, 30.54] 182 0.0001* 0.62
EDI-2
 Drive for thinness 2.80 (4.65) [1.54, 4.06] 4.03 (5.14) [2.64, 5.43] 1.74 0.19 0.02
 Bulimia 0.67 (1.59) [0.24, 1.10] 1.91 (3.37) [0.99, 2.82] 6.02 0.01* 0.05
 Body dissatisfaction 6.09 (5.87) [4.50, 7.68] 10.83 (7.74) [8.74, 12.93] 13.12 0.0004* 0.11
 Ineffectiveness 2.36 (4.05) [1.26, 3.46] 4.16 (5.36) [2.71, 5.61] 3.92 0.06 0.04
 Perfectionism 2.65 (2.58) [1.96, 3.35] 3.82 (3.30) [2.93, 4.71] 4.24 0.04* 0.04
 Interpersonal distrust 1.89 (3.17) [1.04, 2.75] 3.09 (3.46) [2.15, 4.03] 3.57 0.06 0.03
 Interoceptive awareness 2.02 (2.41) [1.37, 2.67] 2.98 (3.91) [1.93, 4.04] 2.43 0.12 0.02
 Maturity fears 2.65 (2.65) [1.93, 3.36] 4.34 (4.10) [3.23, 5.45] 6.66 0.01* 0.07
 Asceticism 2.32 (1.92) [1.80, 2.85] 3.75 (3.41) [2.82, 4.67] 7.21 0.008* 0.06
 Impulse regulation 1.54 (2.99) [0.73, 2.36] 3.69 (5.35) [2.24, 5.14] 6.72 0.01* 0.06
 Social insecurity 5.45 (4.56) [4.22, 6.69] 4.80 (3.77) [3.77, 5.82] 0.67 0.41 0.006

TAS-20
 No. alexithymics (%) 1 (2%) 3 (5%) 1.25** 0.25
 No. possible alexithymics (%) 3 (5%) 10 (%18) 4.44** 0.03
 No. non-alexithymics (%) 51 (93%) 43 (77%) 5.44** 0.02
 Total score (TAS-20) 36.36 (9.44) [33.81, 38.91] 42.11 (10.51) [39.29, 44.92] 9.16 0.003* 0.10
 Difficulty identifying feelings 11.76 (4.22) [10.62, 12.90] 14.64 (5.83) [13.08, 16.21] 8.85 0.004* 0.10
 Difficulty describing feelings 10.69 (4.29) [9.53, 11.85] 11.48 (4.83) [10.19, 12.77] 0.83 0.36 0.01
 Externally oriented thinking 13.91 (3.28) [13.02, 14.80] 15.98 (4.79) [14.69, 17.26] 7.05 0.009* 0.10

ERQ
 Cognitive reappraisal 4.86 (1.00) [4.58, 5.13] 4.61 (1.09) [4.32, 4.91] 1.50 0.22 0.01
 Expressive suppression 2.93 (0.80) [2.71, 3.15] 3.28 (1.17) [2.97, 3.59] 3.30 0.07 0.03
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perspective”; an example of item investigating expressive 
suppression is “I keep my feelings for myself”. This ques-
tionnaire reported a Cronbach reliability coefficient of 0.84 
for the Cognitive Reappraisal and 0.72 for Suppression 
Expressive [60].

Eating Disorder Inventory-2 (EDI-2) [61, 62] The EDI-2 
is a self-reported questionnaire including 91 items, which are 
rated using a six-point Likert scale (1 = never; 6 = always). 
It consists of eleven subscales for the clinical evaluation 
of cognitive and behavioral dimensions linked to eating 
disorders. The EDI-2 is considered as a multidimensional 
screening test because it does not give an eating disorder 
diagnosis but shows the relevant characteristics of eating 
disorders. The subscales bulimia (x items), body dissatis-
faction, and drive for thinness are the main screening sub-
scales used to determine levels of eating disorders. The other 
subscales are ineffectiveness, perfectionism, interpersonal 
distrust, interoceptive awareness, maturity fears, asceticism, 
impulse regulation, and social insecurity. These scales are 
used to evaluate the respondent’s approach to food and how 
it affects psychological and personal dimensions. The Ital-
ian version of EDI-2 showed higher reliability considering 
clinical populations (α between 0.78 and 0.84), while mod-
erate reliability was found in the non-clinical population (α 
between 0.38 and 0.88) [62].

Procedure

The Ethics Committee of the Department of Dynamic and 
Clinical Psychology (“Sapienza” University of Rome) 
approved the research, which was conducted according to 
the Helsinki Declaration. All participants were volunteers 
and have signed informed consent forms. After a brief clini-
cal interview, participants filled out the EDI-2, and then the 
weight and height were measured. Finally, the TAS-20 and 
the ERQ were administered.

Data analysis

To define the sample’s size for this study, a power analysis, 
a priori, was conducted using G*Power [63]. The power 
analysis was applied considering a partial eta of 0.07 (over 
the medium effect of 0.06 indicated by Field [64]), an α of 
0.05 and a Power (1 − β) of 0.80. The program generated an 
effect size of 0.27 (medium effect > 0.25) and an average 
sample size of 108 participants for this study (i.e., at least 
54 participants per group).

A non-significance of Levine’s Tests for heterogeneity 
(p > 0.10) and a normal distribution of data confirmed the 
assumptions for the use of parametric analyses.

To assess the differences between groups, one-way uni-
variate (ANOVA) considered the groups (normal weight; 
overweight/obesity) as the independent variable, and the 

psychological dimensions of emotional regulation of the 
Gross’ model (cognitive reappraisal and expressive sup-
pression), alexithymia (the global TAS-20 score and its 
facets), and the EDI-2 subscales as dependent variables 
were carried out.

To analyze the relationship between cognitive and 
behavioral components related to eating behavior and 
emotional regulation, a correlation analysis (Pearson’s r) 
was conducted between the EDI-2 subscales and ERQ and 
TAS-20 subscales. To reduce the risk of a Type 1 error, 
a Bonferroni’s correction indicated a p value of 0.008 
as acceptable (p value of 0.05 divided by the multiple 
comparisons of EDI-2 subscales with ERQ and TAS-20 
subscales).

Two different standard multiple linear regression analy-
ses, which considered both BMI as the dependent variable, 
have evaluated whether TAS-20 and ERQ scores predicted 
BMI. For the first regression, the ERQ subscales, and the 
Total Score of TAS-20 were entered as independent vari-
ables to show if the interaction of Cognitive Reappraisal, 
Expressive Suppression, and Alexithymia predicted the 
BMI variations. For the second regression, the scores of 
the TAS-20 scales, and ERQ scales were inserted as inde-
pendent variables, to show if the interaction between the 
two dimensions of emotional regulation, difficulty in iden-
tifying feelings, difficulty in describing feelings and exter-
nally oriented thinking predicted the change in the BMI.

Statistical analysis was conducted using STATISTICA 
v10.0.

Results

Table 1 shows the means (± SD) of the scores obtained by 
the two groups on the questionnaires.

Alexithymia

The results showed a significant difference in the global 
score of the TAS-20 (F1,110 = 9.16; p = 0.003; pη2 = 0.10), 
which revealed higher scores in participants with over-
weight than in participants with normal weight. The ANO-
VAs on the scores of the TAS-20 subscales highlighted 
that difficulty identifying feelings (F1,109 = 8.85; p = 0.004, 
pη2 = 0.10) and externally oriented thinking (F1,109 = 7.05; 
p = 0.009; pη2 = 0.10) were significantly different (Fig. 1). 
Participants with overweight show higher scores than nor-
mal weight participants in both the subscales. Difficulty 
describing feelings was not significantly different between 
groups (F1,109 = 0.83; p = 0.36).
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Emotional regulation

The ANOVA on the ERQ subscales did not show signifi-
cant differences in both cognitive reappraisal (F1,109 = 1.49; 
p = 0.22) and expressive suppression (F1,109 = 3.30; p = 0.07; 
pη2 = 0.03), even though a higher expressive suppression in 
the OW group than in the NW group was present (Fig. 2).

Eating disorder symptomatology

The results of the EDI-2 questionnaire did not show path-
ological scores in the two groups [41, 42]. The one-way 
ANOVAs that considered the scores of each subscale of 
the EDI-2 show significant differences between groups in 
the subscales bulimia (F1,108 = 6.02; p = 0.01; pƞ2 = 0.05), 
body dissatisfaction (F1,108 = 13.12; p = 0.0004; pƞ2 = 0.11), 
perfectionism (F1,108 = 4.24; p = 0.04; pƞ2 = 0.04), matu-
rity fears (F1,108 = 6.66; p = 0.01; pƞ2 = 0.07), asceticism 
(F1,108 = 7.21; p = 0.008; pƞ2 = 0.06), and impulse regulation 
(F1,108 = 6.72; p = 0.01; pƞ2 < 0.06). Specifically, the group 
with overweight showed higher scores than NW in all these 

subscales (Table 1). No differences were found in the drive 
for thinness (F1,108 = 1.74; p = 0.19), interoceptive aware-
ness (F1,108 = 2.43; p = 0.12), social insecurity (F1,108 = 0.67; 
p = 0.41), ineffectiveness (F1,108 = 3.92; p = 0.06; pƞ2 = 0.04) 
and interpersonal distrust (F1,108 = 3.57; p = 0.06; pƞ2 = 0.03) 
subscales.

Correlations

The linear correlation analyses among the scores of the 
EDI-2, the TAS 20 and the ERQ subscales are shown in 
the Table 2. There were significantly positive correlations 
between the scores of some EDI-2 subscales and the dimen-
sions of emotional regulation measured by the ERQ and 
the TAS-20. In particular, positive correlations were found 
between expressive suppression and the EDI-2 subscales 
bulimia (p = 0.007), asceticism (p = 0.0001) interpersonal 
distrust (p = 0.0001), ineffectiveness (p = 0.001), interocep-
tive awareness (p = 0.03), impulse regulation (p = 0.02). 
However, considering Bonferroni’s correction, only asceti-
cism and interpersonal distrust can be considered signifi-
cant. Negative correlations were found between cognitive 
reappraisal and the EDI-2 subscales body dissatisfaction 
(p = 0.02), ineffectiveness (p = 0.0001), interpersonal distrust 
(p = 0.03), maturity fears (p = 0.06), but only ineffectiveness 
was significant after Bonferroni’s correction. The Total 
Score of the TAS-20 was positively correlated with bulimia 
(p = 0.002), ineffectiveness (p = 0.0001), perfectionism 
(p = 0.002), interpersonal distrust (p = 0.0001), interoceptive 
awareness (p = 0.0001), maturity fears (p = 0.01), asceticism 
(p = 0.0001), impulse regulation (p = 0.0001); however, after 
Bonferroni’s correction, bulimia (p = 0.002), perfectionism 
(p = 0.002), and, maturity fear were no longer significant. 
Difficulty in identifying feelings showed positive correla-
tions with the EDI-2 subscales bulimia (p = 0.0001), body 
dissatisfaction (p = 0.005), ineffectiveness (p = 0.0001), per-
fectionism (p = 0.001), interpersonal distrust (p = 0.0001), 
interoceptive awareness (p = 0.0001), maturity fears 
(p = 0.0001), asceticism (p = 0.0001), impulse regulation 
(p = 0.0001), but, after Bonferroni’s correction, body dis-
satisfaction and perfectionism did not result significant. Dif-
ficulty in describing feelings showed positive correlations 
with EDI-2 subscales ineffectiveness (p = 0.002), perfec-
tionism (p = 0.001), interoceptive awareness (p = 0.001) and 
asceticism (p = 0.01); none of these correlations remained 
significant after Bonferroni’s correction. Externally oriented 
thinking showed a positive correlation with EDI-2 subscale 
interpersonal distrust (p = 0.0001).

Regression models

The linear regression model that considered the total score 
of the TAS-20 and the scores in the two ERQ subscales as 

DIF DDF EOT
NW 11.76 10.69 13.91
OW 14.64 11.48 15.98
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Fig. 1   Mean and standard error of TAS-20 subscales scores in the 
two groups of participants. NW normal-weight group, OW overweight 
group, DIF difficulty identifying feelings, DDF difficulty describing 
feelings, EOT externally oriented thinking. *p = 0.004; **p = 0.009
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Fig. 2   Mean and standard error of ERQ subscales scores in the two 
groups of participants. NW normal-weight group, OW overweight 
group, CR cognitive reappraisal, ES expressive suppression. #p = 0.07
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the independent variables, and BMI as the dependent vari-
able, showed a significant effect (F3,106 = 5,10; p = 0.002; 
R2 = 0.12; Adjusted R2 = 0.10), but only the total score of the 
TAS-20 showed a significant beta effect (p = 0.05; Table 3).

The regression model that considered the score of TAS-
20 subscales and ERQ subscales as the independent vari-
ables, and BMI as the dependent variable was significant 
(F5,104 = 3.54; p = 0.005; R2 = 0.15; Adjusted R2 = 0.10). 
Considering the single variables, only the externally oriented 
thinking showed a significant beta effect (p = 0.05; Table 4); 
while, the beta index of the expressive suppression (ERQ 
subscales) did not show effect (p = 0.07; Table 4).

Discussion

A high BMI reflects an increased risk of premature death 
and decreased quality of life [65]. For these reasons, ana-
lyzing the presence of risk factors or psychological char-
acteristics associated with an increased BMI is an essential 
goal for the scientific community. The presence of higher 
levels of emotional dysregulation and alexithymia in people 
with eating disorders was confirmed by many studies [37, 
66–69]. On the one hand, many patients with an eating dis-
order are categorized as alexithymic [70–73]. On the other 
hand, by considering alexithymia as a continue dimension, 

Table 2   Linear correlation (Pearson’s r) between the scales of ERQ, TAS 20, and EDI-2

Statistically significant p values are in bold (p < 0.05)

Cognitive reappraisal Expressive 
suppression

Difficulty identi-
fying feelings

Difficulty 
describing feel-
ings

Externally ori-
ented thinking

TAS-20 global score

Drive for thinness − 0.07 0.02 0.13 − 0.01 − 0.04 0.04
p = 0.44 p = 0.81 p = 0.17 p = 0.91 p = .66 p = 0.65

Bulimia − 0.11 0.25 0.37 0.13 0.10 0.29
p = 0.27 p = 0.007 p = 0.0001 p = 0.19 p = 0.29 p = 0.002

Body dissatisfaction − 0.23 0.06 0.27 0.02 − 0.02 0.14
p = 0.02 p = 0.53 p = 0.005 p = 0.82 p = 0.79 p = 0.16

Ineffectiveness − 0.37 0.30 0.43 0.29 0.17 0.42
p = .0001 p = 0.001 p = 0.0001 p = 0.002 p = 0.09 p = 0.0001

Perfectionism 0.05 0.23 0.31 0.35 − 0.02 0.29
p = 0.63 p = 0.02 p = 0.001 p = 0.001 p = 0.82 p = 0.002

Interpersonal distrust − 0.21 0.51 0.35 0.60 0.35 0.59
p = 0.03 p = 0.0001 p = 0.0001 p = 0.0001 p = 0.0001 p = 0.0001

Interoceptive awareness − 0.12 0.20 0.45 0.32 0.14 0.43
p = 0.20 p = 0.03 p = 0.0001 p = 0.001 p = 0.14 p = 0.0001

Maturity fears − 0.18 0.05 0.34 0.03 0.17 0.25
p = 0.06 p = 0.64 p = 0.0001 p = 0.78 p = 0.08 p = 0.01

Asceticism 0.002 0.34 0.40 0.25 0.09 0.35
p = 0.98 p = 0.0001 p = 0.0001 p = 0.01 p = 0.37 p = 0.0001

Impulse regulation − 0.08 0.22 0.48 0.16 0.18 0.39
p = 0.40 p = 0.02 p = 0.0001 p = 0.11 p = 0.06 p = 0.0001

Social insecurity − 0.07 0.14 0.05 0.10 0.04 0.09
p = 0.47 p = 0.14 p = 0.60 p = 0.28 p = 0.71 p = 0.36

Table 3   Regression model considering the total score of TAS-20 and the score of ERQ subscales as independent variables and BMI score as the 
dependent variable

Model B Standard error Beta t Sign (p =) 95% CI lower 95% CI upper

Cognitive reappraisal − 0.56 0.48 − 0.12 − 1.17 0.24 − 1.50 0.38
Expressive suppression 0.86 0.56 0.17 1.54 0.13 − 0.25 1.97
TAS-20 total score 0.11 0.06 0.22 1.97 0.05 − 0.001 0.22
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it has been shown that individuals with eating disorders pre-
sented higher alexithymia levels [53, 74, 75].

It is also well known that emotional dysregulation is often 
present in unhealthy eating behaviors [53, 54] and eating 
disorders, like anorexia [55, 76], bulimia [77] or BED [78]. 
Furthermore, the severity of an eating disorder is signifi-
cantly related to the patient’s difficulty in emotional regula-
tion [79]. To our knowledge, no studies have considered the 
presence of emotional dysregulation or alexithymia in pre-
clinical form of obesity in the absence of an eating disorder 
diagnosis. Evaluating this relationship can be very suitable 
because emotional dysregulation is a transdiagnostic con-
struct common to different psychopathologies. It could be 
useful to verify whether emotional dysregulation represents 
a risk factor for the loss of control of eating behavior, like-
wise emotionally driven eating in the binge eating disorder 
[80].

One of the aims of this study was to understand the rela-
tionship between some component of emotional regula-
tion, as cognitive reappraisal and expressive suppression 
of Gross’ model [16], alexithymia and overweight, trying 
to identify the differences between young adults with over-
weight and normal weight.

The findings of the current study suggest that overweight 
individuals show higher difficulty in the identification of 
their feelings compared to normal-weight people. Moreover, 
they seem to present a behavioral pattern aimed at focusing 
on life events in a concrete way, as expressed by the high 
scores in the externally oriented thinking [74]. The results 
concerning Difficulty in Identifying Feelings confirm the 
results of the studies on people with eating disorders [73, 
76, 81]. Our findings also agree with the results revealed 
by individuals with severe obesity that showed a high dif-
ficulty identifying feeling [41, 46]. Nevertheless, our results 
contrast with those of other studies that did not observe a 
relationship between BMI and alexithymia [33, 46, 56]. It is 
interesting to note that although several studies have found 
a higher Difficulty in Describing Feelings in people with 
eating disorders [37, 73, 81, 82], we did not confirm this 
behavior in individuals with overweight. However, this result 
agrees with the conclusions of a recent systematic review 
that confirm higher levels of alexithymia and emotional 

dysregulation in individuals with obesity with or without 
BED, but no difficulty in describing feelings [56]. A pos-
sible explanation is that obesity could be characterized by a 
perception of being able to express emotions, even if these 
are not well identified [56]. Another interpretation refers to 
their ability to label their feelings, even when they are not 
precisely perceived [56].

The results concerning externally oriented thinking rep-
licate the observations made in people with eating disor-
ders [82] and severe obesity [41, 46]. Therefore, a common 
aspect of behavioral eating disorders and overweight/obesity 
could concern emotional regulation. In general, participants 
with overweight showed higher levels of alexithymia than 
normal-weight participants. It is interesting to note that this 
result was observed even though the prevalence of alexithy-
mia was lower in the participants of the present study than in 
the general population [83]. We can conclude suggesting that 
alexithymic individuals, and specifically those characterized 
by a difficulty in identifying their emotional state, and an 
external-oriented thinking, tend to regulate their emotions 
through maladaptive overeating behaviors that allow to an 
increase in BMI.

Emotional regulation is fundamental for human adapta-
tion and seems to be closely related to social functioning and 
subjective well-being [16]. It has been hypothesized [84] a 
correlation between alexithymia and both expressive sup-
pression (positively) and cognitive reappraisal (negatively). 
Experimental studies confirm this relationship, showing 
higher expressive suppression in alexithymic than in non-
alexithymic subjects [85]. In the present study, no signifi-
cant differences between groups in cognitive reappraisal 
and suppressive expression have been observed, contrarily 
to the results of previous studies on people with problem-
atic eating behaviors [9, 12, 79, 86], obesity [12], BED [9, 
56], anorexia and bulimia [79, 86]. It could be interesting 
to note that the mean scores of expressive suppression were 
higher in the group with overweight than in the participants 
with normal weight. The differences between our findings 
and those of the other studies [9, 12, 79, 86] can be due 
to the preclinical characteristics of obesity and the absence 
of eating disorders in our sample. Further studies should 
analyze the role of cognitive and behavioral components of 

Table 4   Regression model considering the score of TAS-20 and ERQ subscales as independent variables and BMI score as the dependent vari-
able

Model B Standard error Beta t Sign (p =) 95% CI lower 95% CI upper

Difficulty identifying feeling 0.15 0.10 0.15 1.48 0.14 − 0.05 0.35
Difficulty describing feeling − 0.05 0.13 − 0.05 − 0.41 0.68 − 0.31 0.20
Externally oriented feeling 0.23 0.11 0.19 1.99 0.05 0.001 0.46
Cognitive reappraisal − 0.53 0.48 − 0.11 − 1.11 0.27 − 1.48 0.41
Expressive suppression 1.02 0.57 0.21 1.81 0.07 − 0.10 2.15
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emotional regulation in the variation of BMI for supporting 
the view of emotional eating aimed at restoring the poor 
emotional control.

In conclusion, although there is a robust body of research 
that evidences specific deficits in identifying and describing 
feelings in clinical populations, this is the first study that 
analyzes emotional regulation and alexithymia in individu-
als with preclinical obesity. Nevertheless, the results of the 
present study were similar to those observed in people with 
severe obesity but without eating disorders [39, 45, 46].

The higher levels of alexithymia in individuals with over-
weight and without a clinical diagnosis of eating disorders 
confirm that eating habits are influenced by emotions [11, 
38]. These results also seem to support the hypothesis sug-
gesting that alterations in emotional regulation could con-
tribute to unrestrained diet (binge eating) at the base of an 
increase in BMI [11], although further studies are necessary.

Another hypothesis of this study predicted higher pre-
clinical symptoms of eating disorders in the participants 
with overweight. This prediction was confirmed. The results 
observed with the EDI-2, and specifically the correlations 
between preclinical symptoms of eating disorders and both 
emotional regulation and alexithymia, further prove previous 
findings [87] and also indicate a dysfunctional psychological 
profile in people with overweight. This problematical style 
could influence self-image and the approach to the external 
world [43]. According to previous results [33], our findings 
could provide interesting perspectives for analyzing the rela-
tionship between eating habits and emotional regulation, in 
the absence of eating disorders. In fact, the results show 
how emotional regulation is related to different cognitive 
and psychological aspects of the behavioral eating disorders 
profile, such that given by the EDI-2, in individuals with 
overweight.

Another aim of the study was to define the predictive 
role of alexithymia and emotional regulation strategies in 
the increase of BMI. The two linear regression models con-
firmed these relationships, but they are weak and explained 
only a low percentage of variance (about 15% of the BMI 
change in both linear regression models). However, the role 
of the single subscales was negligible (except for the exter-
nally oriented thinking). These results could suggest that 
only the interaction of multiple dimensions of emotional 
regulation, rather than a single aspect, could explain changes 
in BMI. This hypothesis agrees with recent results [40] that 
highlighted the role of the interaction among emotional dys-
regulation, anxiety, and depression in determining eating 
habits and emotional eating via negative affect or negative 
urgency.

The findings of this study further confirm the relationship 
between body mass index and many aspects of emotional 
regulation, but they did not allow us to establish a causal 

direction between the variables. For this aim, longitudinal 
studies are needed.

Conclusions

Although the scientific literature has investigated the rela-
tionship between emotional self-regulation and eating 
behavior [11], it is still unclear what emotional regulation 
strategies are adopted by individuals with inappropriate eat-
ing habits. This study adds a piece of knowledge on this 
topic, in particular, in people without a manifested eating 
disorder and who do not show severe obesity. The findings 
observed in the present study agree with those found in clini-
cal populations with severe obesity or eating disorders and 
suggest that emotional regulation also affects eating behavior 
in the absence of these clinical conditions.

From our point of view, the results of this study could 
have two possible implications. On the one hand, emotional 
dysregulation could represent a risk factor associated with 
an increase in BMI [28] and a worse prognosis in overweight 
and obesity problems. Poor impulse control and attempts to 
self-regulate emotions through eating could worse incorrect 
food behaviors until severe obesity is reached, as highlighted 
by the studies on people with severe obesity and eating dis-
orders [12, 29]. On the other hand, an excessive BMI, and 
all the social and personal implications it involves can pro-
duce an emotional dysregulation associated with attempts to 
self-regulation. This interpretation agrees with the results of 
studies that underlie the role of self-esteem in alexithymia 
and eating behavior [33]. To get to more robust conclusions, 
it is essential to investigate additional variables that could 
influence this relationship, such as mood, self-perception, 
and locus of control, which could play a role as moderator 
or mediator of this relationship [40, 48, 64].

The choice of the present study to focus on people with-
out eating disorders could be functional in the perspective of 
eating disorder prevention. Our findings suggest that inter-
ventions aimed to promote emotional regulation [88] could 
be included in an integrated program to improve healthy 
eating habits and reduce BMI [89], as expressed in studies 
which considered severe obesity and programs of weight 
loss [36, 47]. The inclusion of emotional skills promotion 
training in programs focused on the acquisition of healthy 
eating habits and balanced consumption of nutrients could 
increase interventions efficacy and reduce drop-out, through 
a better understanding of the role that emotions play in daily 
life and by an indirect improvement of self-efficacy. This 
type of integrated treatment could be as successful as the 
Mindfulness-based intervention focused on mood and emo-
tional factors related to obesity and emotional eating that 
allowed an increase in healthy eating behavior [90].
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Understanding the emotional components that are linked 
to obesity could also be useful for designing interventions 
aimed at reducing compulsive eating behaviors or body 
weight. Furthermore, the improvement of emotional skills 
would ameliorate the individual approach to food that could 
create a more favorable outcome in bariatric surgery [52] 
and a reduction in the drop-out of diets aimed at reduc-
ing BMI, which is very frequently recorded in remission 
patients.

However, this study presents some limits. One of these 
limits is the reduced number of participants with obesity 
that did not allow considering this condition separately from 
preclinical obesity condition. A significant number of par-
ticipants with obesity could show higher alexithymia values 
and worse emotional regulation strategies than overweight 
people. The possible presence of higher levels of emotional 
dysregulation in the participants with obesity compared to 
the participants with preclinical obesity could have empha-
sized the differences with the control group characterized 
by normal weight. However, a statistical analysis that con-
sidered only participants with preclinical obesity showed 
results similar to those reported in the present paper. Future 
studies should focus on analyzing the levels of emotional 
regulation in both preclinical and clinical obesity, and on 
trying to highlight possible commonalities and differences 
in this dimension.

Also, the different proportion of male and female in the 
two groups could have affected the results. Other studies 
have reported gender differences in the emotional regula-
tion pattern in people with severe obesity [41], with higher 
externally oriented thinking in males and higher difficulty 
identifying feeling in females. Further, most of the previ-
ous studies have considered mainly females [12, 39, 49]. 
This limit should be exceeded in further studies focused on 
investigating gender differences.

Another limitation is the absence of a longitudinal assess-
ment of the weight variations and emotional adjustment 
levels among the participants, essential to try to identify a 
causal direction of this relationship. Furthermore, it could 
be useful to consider obesity with and without binge eating 
disorder to evaluate similar and different patterns of emo-
tional dysregulation in both, compared to individuals with 
overweight and normal weight.

Moreover, the lack of control of some demographic vari-
ables, as socio-economic level, and the decision to consider 
only undergraduate students could represent other limita-
tions on the generalizability of results.

In conclusion, despite the limitations, this study confirms 
the presence of higher levels of alexithymia in individuals 
with overweight/obesity. The findings of the present study 
allow some intriguing suggestions. By considering the 
aspects related to incorrect eating behavior even in non-
clinical populations, this study indicates the importance 

of evaluating the severity of emotional regulation and the 
component of emotional management that are involved in 
the weight increase.
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