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Abstract
Purpose Alexithymia, defined as the inability of a person to identify, describe and express emotions, has been found to influence
glycemic control in type 2 diabetes patients (D2). The characteristics and influencing factors of alexithymia and the association of
this psychological construct with D2 has not yet been studied in Lebanon where 14.6% of adults are diagnosed with the disease.
This study aims at evaluating the prevalence of alexithymia and its relationship with glycemic control among Lebanese adults
with D2.
Methods Alexithymia was assessed in 104 patients diagnosed with D2 and 100 healthy controls using the 20-item Toronto
Alexithymia Scale (TAS-20). The impact of alexithymia on glycemic control was evaluated using HbA1c values, fasting blood
glucose levels, number of severe hyperglycemic episodes and hospitalizations for hyperglycemia within the past months.
Results Alexithymia prevalence was significantly higher in D2 patients compared to controls (35.5% vs 15%). Patients with
alexithymia showed higher levels of HbA1c and glucose in comparison to those without alexithymia. Consistently, significant
positive correlations were found between the TAS-20 total and subscale scores and both HbA1c and glucose levels. Alexithymic
patients had three times more severe hyperglycemic episodes and five times more hospitalizations for hyperglycemia compared
to those without alexithymia. According to multivariate regression analysis, lifestyle factors alone were not found predictive of
alexithymia in D2 patients.
Conclusion Given the impact of alexithymia on D2 regulation, screening of alexithymia in case of D2 and appropriate psycho-
logical follow-up are important for a better prognosis, management and treatment of the disease.
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Background

Diabetes consists of a chronic metabolic and endocrine disor-
der characterized by a disturbance in glycemic control that
may lead to microvascular and macrovascular complications
in the absence of appropriate treatment. This disease is

associated with an increased risk of mortality and morbidities,
and thus constitutes a public health problem [1]. Type 2 dia-
betes (D2) is the most frequent type occurring particularly in
adults older than 45 years of age [2]. In Lebanon, 585,400
cases of diabetes were reported in 2017, hence representing
a rate of 14.6% among adults [3]. Overall, different lifestyle
factors have been linked to an improved glycemic control
among diabetic individuals including dietary modifications,
reduction in alcohol and tobacco consumption, physical exer-
cise and weight loss [4].

In regard to the psychological aspects of the regulation of
glycemia, depression and stress were mainly investigated with
a subsequent improvement in glycemia upon management of
these conditions [5]. Alexithymia as a psychological construct
related to difficulties in emotional skills has also been studied
in this context [6]. It entails three dimensions: difficulty iden-
tifying feelings (DIF), difficulty describing feelings (DDF)
and externally oriented thinking (EOT). This trait seems to

* José-Noel Ibrahim
jn.ibrahim@lgu.edu.lb

Chirine Fares
fares.chirine@gmail.com

Robert Bader
robertbader@live.com

1 Faculty of Public Health, Lebanese German University (LGU), Sahel
Alma, Keserwan, Lebanon

2 Faculty ofMedicine, Saint-Joseph University (USJ), Beirut, Lebanon
3 Faculty of Public Health II, Lebanese University, Fanar, Lebanon

Journal of Diabetes & Metabolic Disorders (2019) 18:191–198
https://doi.org/10.1007/s40200-019-00412-3

http://crossmark.crossref.org/dialog/?doi=10.1007/s40200-019-00412-3&domain=pdf
http://orcid.org/0000-0002-3507-0119
mailto:jn.ibrahim@lgu.edu.lb


impact the evolution of the disease through psychological,
behavioral and biological effects such as adaptation capabili-
ties or even the release of stress hormones [7, 8].

A recent study conducted by Ahmadieh et al. in 2018 has
shown that depression was prevalent among 28.8% of
Lebanese patients with diabetes mellitus, but without estab-
lishing any significant association between depression and
glycemic control [9]. Alexithymia on the other hand has not
yet been studied in Lebanon. Therefore, our research aims at
exploring the relation between emotional skills as represented
by alexithymia and glycemic control in terms of fasting gly-
cemia, HbA1c, episodes of severe hyperglycemia, and hospi-
talizations for hyperglycemia in Lebanese adults presenting
with D2. In this regard, the objectives of the study were to:
(1) evaluate the prevalence of alexithymia in patients with D2
as well as in a group of healthy subjects constituting the con-
trol group; (2) specify the three dimensions of alexithymia and
their association with glycemic regulation in D2, and (3) iden-
tify the relationship between lifestyle factors and alexithymia
in diabetes control. Consequently, our work raises targeted
recommendations in relation to emotional skills among sub-
jects with type 2 diabetes and emotional difficulties.

Methods

Study design and population

The study was carried out between December 2017 and
February 2018 in a hospital-based laboratory located in the
Metn region of Lebanon. The research involved Lebanese
outpatients older than 18 years, diagnosed by a specialist phy-
sician with D2, and admitted to the laboratory for routine
blood testing. A total of 118 patients fulfilling the inclusion
criteria were randomly selected on a daily basis over the entire
period of the research. Patients excluded from the study were
those diagnosed with type 1 diabetes mellitus or presenting
any psychiatric or cognitive disorder based on their medical
and psychiatric history as well as medication intake. Subjects
having a visual impairment to such a degree that filling the
questionnaire was impossible, and those who did not under-
stand French or English were also excluded from the study.

The research also included a group of control matched by
age and sex involving 100 healthy subjects admitted to the
laboratory for blood analysis. Eligible candidates had no
established diagnosis of diabetes or any other chronic disease
based on medical history as well as levels of glucose and
HbA1c. After explaining the objectives and methods of the
research to the candidates, a written informed consent was
obtained prior to enrollment from all participants. Fourteen
patients refused to take part in the research and were subse-
quently excluded from the study.

Questionnaire

A structured questionnaire including 19 items was filled to
gather relevant information regarding socio-demographic da-
ta, family and personal medical history, dietary intake, and
treatment and disease characteristics information. The latter
included the age of diagnosis of D2, the frequency of glucose
measurements, and the number of severe hyperglycemic epi-
sodes in the previous three months in relation to a significantly
elevated hyperglycemic state involving signs such as dehydra-
tion, nausea and vomiting. Further assessment covered the
number of hospitalizations for hyperglycemia during the past
year, and questions about investigations for complications of
D2 using sensitive methods such as tests evaluating blood
pressure, renal function and funduscopic examination of the
retina [10].

TAS-20

Alexithymia was measured by the 20-item Toronto
Alexithymia Scale (TAS-20) developed by Bagby et al. [11].
The scale defined as a person’s inability to identify and de-
scribe his/her emotions consists of 20 statements rated from 1
to 5. It is divided into three subscales that assess three dimen-
sions: Difficulty identifying feelings (DIF) subscale, difficulty
describing feelings (DDF) subscale, and externally-oriented
thinking (EOT) subscale. The first two match the emotional
component of alexithymia whereas the third one is more
linked to the cognitive component. Scores are calculated for
each subscale, and the sum of scores is used as the total score
which can range from 20 to 100. The cutoff point was deter-
mined as 61, and subjects whose TAS-20 score ≥ 61 were
considered as presenting alexithymia. The reliability and va-
lidity of scores on the TAS-20 has been established among
adults [12]. TAS-20 was proposed in both the English and
French versions to participants [11, 13].

Blood analyses

Glycemia and HbA1c levels were assessed in patients and
controls at recruitment day.

Glycemia

Fasting blood glucose levels were assessed by the automated
analyzer COBAS INTEGRA 400 plus using the hexokinase/
Glucose-6-Phosphate Dehydrogenase method [14].

HbA1c

Venous blood was collected in EDTA tubes to analyze HbA1c
levels. The percentage of HbA1c in whole blood was deter-
mined by the cassette COBAS INTEGRA Hemoglobin A1c
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kit intended for use on COBAS INTEGRA systems according
to the manufacturer’s instructions. Diabetes was considered
balanced if HbA1c value was less than <7% according to
the American Diabetes Association’s diagnostic criteria for
D2 (2015) [15].

Statistical analysis

Study data were analyzed using the GraphPad Prism soft-
ware version 6 (GraphPad Software, Inc., USA). Means and
standard deviations for quantitative variables were calculat-
ed. The unpaired t test with Welch’s correction was used to
compare means between two groups. The Pearson correla-
tion test was used for correlations between alexithymia
scores and HbA1c or glycemia levels. The search for vari-
ables associated with diabetes control was performed by
Fisher’s exact test comparing frequencies between groups.
In order to identify factors independently associated with
alexithymia, a multivariate analysis using binary logistic
regression was performed. Alexithymia was considered as
a dependent variable, while sex, dietary intake, physical
activity, tobacco and alcohol consumption, HbA1c levels,
and glycemic control features as independent variables.
Prior to the binary logistic regression analyses, a test of
significance (omnibus test) and a goodness-of-fit test
(Hosmer–Lemeshow test) were applied for the model used.
P values <0.05 were considered statistically significant.

Results

Socio-demographic and clinical characteristics of D2
patients

This study included 104 patients between 27 and 90 years of
age diagnosed with D2 and of whom 60.6% were males and
62.5% married. Patients had a mean age of 59.4 years ±14.2
and a body mass index (BMI) of 27.0 kg/m2 ± 3.8 on
average.

The mean duration of illness since diagnosis was
10.3 years ±8.7. D2 patients exhibited a vast range of co-
morbidities including hypertension (47.2%), cardiovascular
disease (26.0%), hypercholesterolemia (26.0%), and
hypertriglyceridemia (12.5%). Moreover, 97.1% of patients
had been on treatment for diabetes, 13.5% had a diabetes
family history, 68.6% were following a specific dietary reg-
imen adapted to the disease, 83.7% were followed regularly
by a specialist physician, and 64.4% were getting routine
laboratory and medical tests and checkups. Finally, 50.9%
of patients were consuming alcohol while 43.3% of them
were smokers.

Prevalence of alexithymia

Our results showed significantly higher scores in the TAS-20
scale as well as in the DDF and EOT components in D2 pa-
tients when compared to controls (Table 1). Accordingly, the
prevalence of alexithymia in D2 patients was 35.5%, higher
than that detected in the control group (15%) (p = 0.0093).

Alexithymia characteristics of D2 patients

The mean TAS-20 total and subscale scores, namely DIF,
DDF and EOT, were significantly higher in male patients with
D2 in comparison to females (Table 2). Furthermore, results
showed differences in the frequency distribution between the
two sexes, with male participants being more likely to present
alexithymia than females (46.0% vs 19.5%). In contrast, no
significant difference was noted between D2 patients with
alexithymia and those without alexithymia with regard to
age and BMI (Table 3).

Alexithymia and glycemic control in D2 patients

The interval of time since the diagnosis of D2 was comparable
between patients with alexithymia (12.1 years ±7.6) and those
without alexithymia (9.3 years ±3.1) (p = 0.11).

The mean levels of HbA1c and fasting blood glucose in our
sample were respectively 7.8% ± 2.2 and 155.2 mg/dL ± 63.8.
Interestingly, patients with alexithymia showed significantly
higher levels of HbA1c (9.9% ± 2.2) and glucose (218.1 mg/
dL ± 67.4) when compared to those without alexithymia
(HbA1c: 6.6% ± 0.9; glucose: 120.5 mg/dL ± 20.9)
(p < 0.0001) (Fig. 1).

These results were further supported by the strong positive
significant correlations of the TAS-20, DIF and DDF scores
with HbA1c values, on one hand, and fasting blood glucose
levels, on the other hand, as well as the moderate positive
significant correlation between the EOT score and both glyce-
mic control indicators (Table 4). In other terms, patients

Table 1 TAS-20 total and subscale scores in D2 patients and healthy
controls

D2 patients Healthy controls P value

TAS-20 52.2 ± 16.3 45.7 ± 13.8 0.0085 (**)

DIF 17.3 ± 7.2 16.9 ± 6.6 0.0651 (ns)

DDF 13.6 ± 5.1 10.7 ± 3.5 0.0123 (*)

EOT 21.3 ± 9.8 18.1 ± 8.3 0.0075 (**)

TAS-20 20-item Toronto Alexithymia Scale, DIF Difficulty Identifying
Feelings, DDF Difficulty Describing Feelings, EOT Externally-Oriented
Thinking. Data are represented as mean ± SD. The unpaired t test with
Welch’s correction was used to analyze differences between D2 patients
and healthy controls

Ns: non-significant; *: p < 0.05. **: p < 0.01
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having greater difficulty in expressing emotions verbally tend
to have higher HbA1c and blood glucose levels, and subse-
quently a less controlled glycemia.

In a second attempt, we explored the possible association
between alexithymia and the number of severe hyperglycemic
episodes in the previous three months as well the number of
hospitalizations for hyperglycemia during the past year. In
agreement with previous data, patients having difficulties in
emotional skills as represented by alexithymia were three
times more susceptible to have severe hyperglycemic episodes
in the previous three months compared to the non-alexithymic
group (75% vs 25%) (p < 0.0001). Moreover, the frequency of
hospitalizations for hyperglycemia during the past year was
approximately five times more important in patients with
alexithymia than in those without alexithymia (82.9% vs
17.1%) (p < 0.0001).

Lifestyle factors and alexithymia in D2 patients

The relationship between lifestyle factors and alexithymia in
D2 patients is represented in Table 5. Indeed, in the group of
D2 individuals having alexithymia, results showed higher

frequencies of alcohol consumption (p = 0.0002), lower rates
of physical activity (p = 0.032) and fewer self-reports of ade-
quate dietary intake related to diabetes (0.0031) in comparison
to patients without alexithymia. In contrast, no significant as-
sociation was observed between tobacco consumption and
alexithymia among D2 patients.

Alexithymia predictive factors in D2 patients

Factors found to be significantly associated with alexithymia
through the univariate analysis were studied in a multivariate
model to calculate adjusted odds ratios measuring the specific
role of each factor. D2 patients having HbA1c levels >7%,
experiencing severe hyperglycemic episodes in the previous
three months, or hospitalized for hyperglycemia during the
previous 12 months were more likely to have alexithymia in
comparison to their counterparts (OR = 2.1; p = 0.008; OR =
1.8; p = 0.027 and OR = 1.5; p = 0.018 respectively). In con-
trast, lifestyle factors alone were not found predictive of
alexithymia in D2 patients (p > 0.05) (Table 6).

Discussion

Our research explores the relationship between alexithymia in
its three dimensions and D2 mainly through investigating bio-
chemical markers and decompensation episodes reflecting
glycemic control and evolution of the disease in a sample of
Lebanese subjects with D2. It also contributes to assessing
lifestyle variables such as dietary intake, physical activity
and alcohol consumption and their relation to alexithymia in
the context of D2.

The prevalence of alexithymia found in our study among
D2 subjects (35.5%) was comparable to that reported in a
Turkish study published in 2016 registering a rate of 37.7%
of alexithymia in 326 patients diagnosed with D2 [16]. In

Table 3 Sex, age and BMI
distribution in patients with
alexithymia and those without
alexithymia

Patients with alexithymia Patients without alexithymia P value

Sex (%)

- Males 46.0 54.0 0.0066 (**)
- Females 19.5 80.5

Age (mean ± SD)

- Males 66.0 ± 15.5 60.7 ± 14.7 0.1722 (ns)

- Females 57.6 ± 12.2 52.5 ± 9.6 0.2958 (ns)

BMI (mean ± SD)

- Males 28.4 ± 4.7 28.3 ± 2.3 0.9377 (ns)

- Females 25.9 ± 2.3 24.8 ± 3.5 0.2941 (ns)

Differences between patients with alexithymia and those without alexithymia with regard to sex were evaluated
using Fisher’s exact test. The unpaired t test with Welch’s correction was used to analyze differences of age and
BMI between the two groups

**: p < 0.01. Ns non-significant

Table 2 TAS-20 total and subscale scores in males and females

Males Females P value

TAS-20 56.2 ± 18.2 46.4 ± 15.1 0.0035 (**)

DIF 19.3 ± 7.8 15.3 ± 5.6 0.0034 (**)

DDF 14.5 ± 5.3 12.3 ± 4.5 0.0255 (*)

EOT 22.4 ± 6.8 18.8 ± 6.5 0.0082 (**)

TAS-20 20-item Toronto Alexithymia Scale, DIF Difficulty Identifying
Feelings, DDF Difficulty Describing Feelings, EOT Externally-Oriented
Thinking. Data are represented as mean ± SD. The unpaired t test with
Welch’s correction was used to analyze differences between males and
females

*: p < 0.05. **: p < 0.01
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Tunisian studies from 2010 and 2014 the corresponding prev-
alence was respectively 24% and 45% among participants
with D2 [17, 18]. The differences in prevalence in comparison
to our research may be due to variations of the characteristics
of the recruited population with a majority of female partici-
pants enrolled in the Tunisian studies. Moreover, a Turkish
research from 2006 using TAS-26 (Toronto Alexithymia
Scale- 26, 26 items) to evaluate alexithymia among 193 pa-
tients with diabetes demonstrated a prevalence of 65% [7].
Indeed, alexithymia prevalence varies across researches and
may reach up to 75% depending on study designs and mea-
surement tools, as well as socio-demographic characteristics,
geographic determinants and cultural traits of participants [7,
19, 20].

Nevertheless, according to most studies, the prevalence of
alexithymia among subjects with D2 appears to be generally
higher than that in non-diabetic subjects [7, 19]. Our results
support these findings since a significant difference in the
prevalence of alexithymia was observed when comparing

participants with D2 to controls (35.5% vs 15%, p = 0.0093).
Additionally, individuals with D2 scored higher than controls
on the total TAS-20 score, specifically on the DDF and EOT
subscales (Table 1). These results are concordant with those
reported by Topsever et al. in 2006 who observed a signifi-
cantly more elevated prevalence of alexithymia in a Turkish
diabetic sample in comparison to a control group [7].
Similarly, a German research published in 2018 demonstrated
higher alexithymia characteristics in diabetic patients than in
healthy subjects [21]. These results raise the importance of
considering this psychological construct and its impact among
this specific population.

Concerning alexithymia characteristics among D2 sub-
jects, higher scores of DIF, DDF and EOT were observed in
males compared to females (Table 2). In addition, male par-
ticipants were found to be more likely to present alexithymia
features than females (Table 3). Data related to the association
between gender and alexithymia features are variable and
sometimes contradictory [7, 18, 20]. However, our results
are consistent with Levant et al.’s (2006) hypothesis suggest-
ing that men tend to score higher than women on average,
which may be explained by the pattern of restrictive emotion-
ality in men due to socio-cultural influencing factors [22].

As for the relationship between difficulties in analyzing or
verbalizing emotions and D2 regulation, significantly higher
levels of HbA1c and fasting blood glucose were obtained in
D2 patients with alexithymia in comparison to those without
alexithymia (Fig. 1). Furthermore, our research demonstrated
significant positive correlations between all scores of
alexithymia and both HbA1c and fasting blood glucose levels
(Table 4). A multivariate regression analysis corroborated
these results. Consistently, Topsever et al. demonstrated a pos-
itive association between poor postprandial glycemic control
and alexithymia scores in individuals with diabetes [7]. Luca
et al. also evaluated the relationship between HbA1c and
alexithymia through a logistic regression, thus finding a
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Fig. 1 HbA1c and fasting blood glucose levels in non-alexithymic and
alexithymic patients. HbA1c and fasting blood glucose are important
indicators to assess glycemic control in diabetic patients. Diabetes is

considered balanced if HbA1c value is less than <7%. Data are reported
as mean ± SD. **** p < 0.0001 based on Welch’s t-test for differences
between groups

Table 4 Correlation of TAS-20 total and subscale scores with HbA1c
and fasting blood glucose levels

HbA1c Fasting blood glucose

R P R P

Alexithymia scores

- TAS-20 0.75 <0.0001 0.77 <0.0001

- DIF 0.72 <0.0001 0.72 <0.0001

- DDF 0.73 <0.0001 0.73 <0.0001

- EOT 0.63 <0.0001 0.67 <0.0001

TAS-20 20-item Toronto Alexithymia Scale, DIF Difficulty Identifying
Feelings, DDF Difficulty Describing Feelings, EOT Externally-Oriented
Thinking

R correlation coefficients and p values are calculated by Pearson correla-
tion test
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significant association between the two variables [6], while
Avci & Kelleci reported more alexithymic features among
subjects with D2 with elevated HbA1c (HbA1c >7.0%) [16].

Interestingly, in our research, D2 participants with
alexithymia also experienced more episodes of severe hyper-
glycemia in the previous three months and a higher number of
hospitalizations due to hyperglycemia during the past year.
Hence, our findings emphasize on quality of life related to
D2 control and evolution, and on the degree of impact of
alexithymia on D2 not only in terms of biochemical markers
but effectively in the necessity for additional management.
The association between alexithymia and glycemic control
in D2 may be attributed to both biological and psychological
effects of alexithymia in relation to awareness, disease evolu-
tion and compliance with management [21, 23]. Alexithymia
seems to impact coping strategies in diabetes in regard to
disease knowledge and capabilities of self-care [7]. The influ-
ence of emotions on diabetes evolution and regulation may be
linked to the release of stress hormones such as catechol-
amines, cortisol and glucagon thus affecting insulin action.
From another point of view, it is noteworthy to consider the
effects of poor glycemic control in diabetes on body functions,
particularly cognitive ones, through vascular and neuronal
consequences, as well as via poor glucose utilization in the
intracellular milieu. According to most recent studies, long-
term hyperglycemia seems to alter functions such as informa-
tion processing, memory, attention, and emotional competen-
cies as represented by alexithymia [24, 25]. To be noted that
from the perspective of emotional states, mainly depression
and anxiety, research found them as comorbidities to diabetes
occurring in parallel without a cause-effect relationship.
Depression may appear in reaction to lifestyle changes while
anxiety can be related to an adaptive problematic in the con-
text of diabetes [24].

Concerning lifestyle variables among subjects with D2,
when comparing those with alexithymia to subjects without
alexithymia, our research registered significant differences in
alcohol consumption, physical activity and dietary intake
(Table 5) which may impact glycemic regulation. In other
terms, D2 subjects with alexithymia seem to have higher fre-
quencies of alcohol consumption than those without

Table 6 Multivariate analysis of alexithymia predictive factors in D2
patients

Variables β SE P value OR (95% CI)

Sex

- Male 1.00

- Female 0.323 0.308 0.254 0.69 (0.37–1.29)

Dietary intake

- No 1.00

- Yes 0.248 0.315 0.416 0.87 (0.45–1.81)

Physical activity

- No 1.00

- Yes 0.458 0.284 0.145 0.65 (0.34–2.15)

Tobacco consumption

- No 1.00

- Yes 0.147 0.289 0.613 0.98 (0.59–2.05)

Alcohol consumption

- No 1.00

- Yes 0.660 0.392 0.107 1.48 (0.71–2.37)

HbA1c level (%)

- < 7 1.00

- > 7 0.745 0.281 0.009 2.08 (1.20–3.61)

Severe hyperglycemic episodes in the previous three months

- No 1.00

- Yes 1.256 0.274 0.005 2.67 (1.86–4.12)

Hospitalizations for hyperglycemia during the previous 12 months

- No 1.00

- Yes 1.221 0.376 0.007 2.18 (1.64–3.18)

Omnibus test: 0.000; Hosmer–Lemeshow test: 0.58; Nagelkerke R2:
0.772

β: beta coefficient; SE: standard error; CI: confidence interval; OR: odds
ratio

Table 5 Alexithymia status in D2 patients in terms of lifestyle factors

Glycemic control characteristics Patients with alexithymia N (%) Patients without alexithymia N (%) P value

Adequate dietary intake Yes 15 (40.5) 48 (71.6) 0.0031 (**)
No 22 (59.5) 19 (28.4)

Physical activity Yes 10 (27.0) 34 (50.7) 0.0320 (*)
No 27 (73.0) 33 (49.3)

Tobacco consumption Yes 21 (56.8) 23 (34.3) 0.0621 (ns)
No 16 (43.2) 44 (65.7)

Alcohol consumption Yes 28 (75.7) 25 (37.3) 0.0002 (***)
No 9 (24.3) 42 (62.7)

N number of individuals

Ns non-significant; * p < 0.05; * p < 0.01; *** p < 0.001 based on Fisher’s exact test for differences between patients with alexithymia and those without
alexithymia
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alexithymia. Globally, they also appear to exercise less and
subjectively report less adequate dietary choices in regard to
diabetes. However, according to the multivariate regression
analysis, these lifestyle variables were not found to be inde-
pendently related to alexithymia (Table 6). In literature,
alexithymia has already been linked to overall substance use
in various studies [26]. Moreover, a longitudinal Polish re-
search including 36 female patients with adolescent idiopathic
scoliosis showed that physical activity coexisted with lower
scores of alexithymia [27].

Limitations of the study

First of all, participants who did not understand French or
English were not included in our study since TAS-20 was
proposed in these languages. Furthermore, our research fo-
cused on outpatients with D2 and thus did not assess the par-
ticularities of alexithymia among hospitalized D2 patients.
Finally, the evaluation of lifestyle variables, specifically die-
tary choices, was subjective and based on self-reported habits.

Conclusions

D2 can be affected by psychological aspects pertaining to
emotional expression and recognition. On the basis of our
results in the context of current literature, individuals with
D2 may benefit from screening for difficulties in emotional
skills specifically in relation to identification and description
of feelings. Psychological approaches can include individual
or group work not only on emotional dimensions but also on
behavioral effects and coping strategies. Bodily awareness
techniques may also be used with focus on disease adaptation.
Further research is needed in this field including larger sam-
ples and investigation of biological and psychological interac-
tion mechanisms. A study of psychological techniques and
their efficacy may also contribute in the understanding of the
disease treatment and management.
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