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What is already known on this topic?
Expressed emotion has been linked to poor glycemic control in the literature. Although some studies have reported a positive or negative
correlation between emotional over-involvement and glycemic control, there are also studies in which no correlation was found.

What this study adds?
In this study, the relationship between perceived expressed emotion and glycemic control in adolescents diagnosed with type 1 diabetes
mellitus not accompanied by psychopathology will be investigated. To the best of our knowledge, no study concerning expressed
emotion and glycemic control has been carried out in Turkey to date. We aimed to emphasize the role of family climate in the treatment
of diabetic patients.

Abstract
Objective: Type 1 diabetes mellitus (T1DM) is a chronic disease which ranks third in children under age 16 years. Expressed emotion
(EE) is a term that indicates a specific family climate including lack of emotional support (LES), irritability, and emotional overinvolvement. It is known that the family environment is highly important for glycemic control in diabetic adolescents. In this study, the
relationship between perceived EE and glycemic control in adolescents diagnosed with T1DM not accompanied by psychopathology
were investigated.
Methods: The study included 49 adolescents with T1DM and 50 adolescents as a control group. Adolescents with psychopathology and
intellectual disability were excluded from the study. Perceived EE was measured by the Shortened Level of Expressed Emotion Scale
(SLEES) and blood sugar regulation was assessed by HbA1c levels.
Results: The adolescents with T1DM showed a significant difference in perceived EE (p=0.020) and LES (p=0.014) when compared
with the control group. When diabetic adolescents were compared among themselves, the diabetic adolescents with poor glycemic
control perceived greater EE (p=0.033) and less emotional support (p=0.049). In regression analyses, the predictive power of mother’s
educational level, the employment status of mothers and the subscale “LES” of SLEES combined to explain HbA1c level was determined
to be 37.8%.
Conclusion: The strong relationship between perceived EE and glycemic control showed us that perceived EE can hinder treatment
compliance without causing psychopathology. For this reason, it is recommended that not only patients with psychopathology, but all
diabetic adolescents receive psychosocial support and family interventions.
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Introduction
Adolescence is a transitional period from childhood to
adulthood during which the individual has unique physical
and psychological needs. Chronic illnesses such as diabetes
mellitus hinder the physical and mental development of
adolescents (1). Type 1 diabetes mellitus (T1DM) is a chronic
disease which ranks third in frequency after asthma and
cerebral palsy in children under 16 years of age (2). Chronic
illnesses such as T1DM, which necessitate lifestyle changes,
increase the likelihood of psychiatric disorders, including
depression, in adolescents (3). This situation affects the
compliance of patients with T1DM as well as the regulation
of their blood sugar. It has been reported that family support
is one of the most important indicators of compliance and
treatment success (4,5,6,7,8).
Expressed emotion (EE) is an empirical concept that
is accepted as a barometer of the emotional climate at
home. This concept was formulated because of the strong
relationship between environmental changes in the family
system and the mental health of family members (9). EE
is a measure of environmental stress at home, which is
estimated by communication styles including the amount
of criticism made by family members about the patients,
the presence or absence of hostile attitudes, the level of
intrusiveness, and emotional over-involvement (EOI) (10).
EE is not only a predictor of psychological diseases but also
may predict the state of physical disease (10). When the
effects of family attitudes on glycemic control are taken
into account, the relationship between T1DM and EE has
captured the attention of the researchers (11,12,13,14,15).
However, when the literature is examined, contradictory
results are seen (12,13,14,15). In general, EE has been
linked to poor glycemic control (11). Although some studies
have reported a positive or negative correlation between
EOI and glycemic control, there are also studies in which no
correlation was found (12,13,14,15).
When these studies are examined, it is observed that the
assessments were oriented toward the parents rather than
the adolescents. Non-reliance on self-reporting by the
adolescents and the failure to use assessments developed
especially for adolescents can be viewed as a flaw of these
studies. When the family climate is considered a reciprocal
concept of emotional tone, the question of whether it is
an individual characteristic of reciprocal interaction arises.
How EE is perceived becomes important (16).
To the best of our knowledge, no studies concerning this
subject have been conducted in Turkey to date. In this study,
the relationship between perceived EE and glycemic control
in adolescents diagnosed with T1DM not accompanied
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by psychopathology will be investigated. We aimed to
emphasize the role of family climate in the treatment of
diabetes.

Methods
The study was carried out with 99 adolescents-49 T1DM
patients and 50 healthy control subjects. The patient group
consisted of T1DM cases who had been diagnosed in the
Uludağ University Pediatric Endocrinology Department at
least one year prior to the study. These adolescents were
living with both their father and mother and had no apparent
disease or condition, such as the use of exogenous steroids,
to disrupt their blood sugar regulation. Psychopathology
and mental retardation were accepted as exclusion criteria.
All participants in the study and their parents gave informed
consent after being informed of the methods and objectives
of this study. The necessary legal permission and approval
were obtained from the Uludağ University Faculty of
Medicine Ethics Committee before proceeding to the data
collection stage.
The participants were initially requested to fill out the
sociodemographic form prepared by the researchers and
then were evaluated using the Affective Disorders and
Schizophrenia Schedule for School Age Children Present
and Lifetime Version (K-SADS-PL), a form for detection of
psychopathology used by child and adolescent psychiatrists.
Cases diagnosed to have a mental disorder such as
depression, an anxiety disorder, or an attention deficit
hyperactivity disorder were excluded. The participants were
evaluated using the WISC-R test, and those whose scores
were less than 85 were also excluded. The Shortened Level
of Expressed Emotion Scale (SLEES) was filled out by the
adolescents under supervision of the researchers. One
additional participant was also excluded from the study
because of unreliable answers. Blood sugar regulation over
the previous three months was assessed by glycosylated
hemoglobin (HbA1c). All patients were on multiple daily
injections of insulin.
The control group of children was matched with the patient
group with respect to age, gender, parental employment
status, education, and family structure. The control group
consisted of 50 adolescents with no psychopathology
or mental retardation and was selected from among
adolescents who had presented with physical complaints to
the pediatric department and who volunteered to participate
to the study.
Glycemic control in DM was assessed in accordance
with standards suggested by the International Society for
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Pediatric and Adolescent Diabetes (ISPAD) in 2007, with
optimal control defined as HbA1c <7.5%, suboptimal
control as 7.5-9%, and poor control as >9% (17). The
diabetic adolescents were divided into two groups based
on their HbA1c levels, either above or below 9%, and each
group was compared with the other group and the control
group.

linear regressions to examine HBA1C levels as predictors of
the relationship between sociodemographic variables and
EE scores. A p-value of <0.05 was considered statistically
significant.

Information Collection Form

The diabetic group and the control group were similar in age
(14.46±1.24 years and 14.00±1.39 years, respectively)
(t=1.763, p=0.081). Fifty-one percent (n=25) of the
diabetic group and 60.0% (n=30) of the control group were
girls.

The Information Collection Form was created by the
researchers to collect information on the socio-demographic
characteristics of the participants including age, gender,
education level of the parents, employment status of the
parents, number of siblings, birth order, economic status,
as well as physical and mental health of family members.
Socioeconomic status (SES) was determined based on the
official starvation and poverty limits of 2015.
Kiddie Schedule for Affective Disorders and SchizophreniaPresent and Lifetime Version (K-SADS-PL)
K-SADS-PL is a semi-structured diagnostic interview that
was created to assess psychopathology in children and
adolescents according to DSM-III and DSM-IV diagnostic
criteria. It was developed by Kaufman et al (18) in 1997
and subsequently translated into Turkish. A validity and
reliability study of the schedule for Turkish children was
conducted by Gökler et al (19) in 2004. This tool serves to
assess psychopathology in children and adolescents based
on the data obtained by interviewing the child and his/her
parents.
Shortened Level of Expressed Emotion Scale in Adolescents
The scale developed by Nelis et al (20) was translated into
Turkish by Vural et al (21) in 2013. SLEES consists of 33
items measuring the EE of the person perceived to be most
important individual in the participant’s life over the previous
3 months. The three subscales of the SLEES include lack
of emotional support (LES), irritability, and intrusiveness.
Higher scores indicate higher levels of EE.
Data Analysis
Data were evaluated using IBM Statistical Package for the
Social Sciences Statistics 22 statistical software package
program. The mean and the standard deviation values with
minimum and maximum levels were used for the statistical
expression of the groups. While the comparison of the
continuous variables between the groups was performed
using the student’s t-test for normally distributed variables,
comparison of the abnormally distributed variables and
non-parametric parameters was performed using the
Mann-Whitney U test. For comparison of the categorical
variables, a chi-square test was utilized. We used multiple

Results

To compare the income level, the poverty line defined as
a monthly income under 3300 Turkish lira per month by
the Turkish Statistical Institute was used, and the groups
were further divided into high and low socio-economic
status groups. In terms of family income, the difference
between the patient and control groups was not statistically
significant (χ²=2.541, p=0.111). Regarding the parents’
cohabitation, all participants were living with both parents.
To compare educational status, the parents were divided
into two groups, as those who completed high school and
those who did not. No significant difference was found
between the two groups (χ²=0.990, p=0.320) (χ²=0.093,
p=0.761). Similarly, the employment status of the parents
did not show a statistically significant difference (χ²=0.542,
p=0.461) (χ²=2.926, p=0.087) (Table 1).
The SLEES scores of the patient and control groups are shown
in Table 2. There was a significant difference in the total
perceived EE scores between the groups and in the subscale
of LES scores. There were no differences between the two
groups in the subscales of irritability and intrusiveness.
Mean HbA1c of diabetic adolescents was 10.36±2.62%.
The median value was 10.00, the minimum was 6.50, and
the maximum value was 17.10. There was no statistically
significant differences in HbA1c values of girls [standard
deviation (SD)=10.57±2.39] and boys (SD=10.15±2.89)
(t=0.547, p=0.587). In addition, there was no relationship
between age and HbA1c values (p=0.368).
The diabetic patients were divided into two groups, those
with HbA1c levels at or below 9% (group 1) and those
with levels above 9% (group 2), to assess the relationship
between perceived EE and glycemic control. The mean age
of the two groups was similar (14.21±0.97 and 14.63±1.37
years, respectively). The female to male ratio in the two
groups was 63.2% and 40.0%, respectively (p=0.114).
Means of the SLEES by groups were: X=54.8, SD=10.4
for group 1 and X=64.4, SD=19.6 for group 2. An
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Table 1. Sociodemographic variables of the participants
n (%)

Patient group

Control group

p-value
0.369

n (%)
Gender

Male

24 (51.0)

20 (40.0)

Female

25 (49.0)

30 (60.0)

14.46±1.24

14.00±1.39

0.081

High SES

5 (10.2)

11 (22.0)

0.111

Low SES

44 (89.8)

39 (78.0)

Cohabitation of parents

Coexistence

49 (100.0)

50 (100.0)

Mother’s educational level

High school graduate

7 (14.3)

4 (8.0)

Did not finish high school

42 (85.7)

46 (92.0)

Unemployed

31 (63.3)

28 (56.0)

Employed

18 (36.7)

22 (44.0)

High school graduate

10 (20.4)

9 (18.0)

Did not finish high school

39 (79.6)

41 (82.0)

Unemployed

5 (10.2)

1 (2.0)

Employed

44 (89.8)

49 (98.0)

Age (years)
Family income

Mother’s employment status

Father’s educational level

Father’s employment status

0.320

0.461

0.761

0.087

SES: socioeconomic status

independent sample t-test was conducted to evaluate the
differences between the two groups. There were significant
differences in the perceived EE scores of the groups (t=2.199) (p=0.033). There was also a significant difference in
the subscale of LES scores between the groups (t=-2.018)
(p=0.049). There were no differences in the subscales of
irritability and intrusiveness between the groups (Table 3).
To evaluate the variables that influence HbA1c levels of the
diabetic adolescents, regression analysis was performed.
Starting with 10 different variables, we proceeded by
eliminating the least significant variables (Table 4). All
models were found to be significant, but some variables
were not. The significant variables were educational level of
mothers, employment status of mothers, and subscale LES
of SLEES. It was observed that maternal educational level
was negatively associated with HbA1c. The employment
status of mothers was positively associated with HbA1c. An
increase in HbA1c was found when the LES subscale scores
of SLEES increased. In conclusion, the combined predictive
power of these three variables to explain HbA1c levels was
determined to be 37.8%.
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Table 2. Expressed emotion scores in the diabetic group
and control group
Diabetic group

Control group

p-value

X ± SD

X ± SD

Total Score

60.7±17.2

53.8±10.5

p=0.020

LES

28.9±9.8

24.7±6.3

p=0.014

Intrusiveness

18.3±6.5

16.3±4.6

p=0.118

Irritability

13.4±3.9

12.8±2.8

p=0.340

LES: lack of emotional support, SD: standard deviation

Table 3. Relationship between perceived expressed
emotion and glycemic control in the diabetic group
Group 1

Group 2

X ± SD

X ± SD

p-value

Total score

54.8±10.4

64.4±19.6

0.033

LES

25.7±7.1

30.9±10.8

0.049

Intrusiveness

16.7±4.2

19.3±7.5

0.549

Irritability

12.4±3.1

14.1±4.3

0.135

LES: lack of emotional support, SD: standard deviation
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Table 4. Regression analysis of the variables influencing HbA1c
Model

Predictors

R2

F

Model p

B

Predictor p

1.

Gender
Age
Mother education
Father education
Mother employment
Father employment
Monthly income
EE-LES
EE-Intrusiveness
EE-Irritability

0.397

2.507

0.020

-0.431
-0.080
-1.286
-0.107
1.831
0.977
-0.050
0.083
-0.002
-0.046

0.548
0.786
0.008
0.818
0.053
0.425
0.941
0.090
0.981
0.692

2.

Gender
Age
Mother education
Father education
Mother employment
Father employment
Monthly income
EE-LES
EE- Irritability

0.397

2.859

0.011

-0.433
-0.078
-1.284
-0.108
1.832
0.976
-0.049
0.082
-0.048

0.536
0.782
0.007
0.811
0.050
0.420
0.941
0.031
0.609

3.

Gender
Age
Mother education
Father education
Mother employment
Father employment
EE-LES
EE-Intrusiveness

0.397

3.297

0.006

-0.437
-0.077
-1.282
-0.123
1.810
0.978
0.083
-0.047

0.526
0.781
0.007
0.758
0.038
0.413
0.027
0.608

4.

Gender
Mother education
Father education
Mother employment
Father employment
EE-LES
EE-Irritability

0.396

3.844

0.003

-0.402
-1.267
-0.125
1.805
0.975
0.081
-0.048

0.548
0.006
0.753
0.036
0.409
0.025
0.600

5.

Gender
Mother education
Mother employment
Father employment
EE-LES
EE-Intrusiveness

0.395

4.565

0.001

-0.384
-1.362
1.895
0.835
0.079
-0.056

0.560
<0.001
0.019
0.439
0.025
0.513

6.

Mother education
Mother employment
Father employment
EE-LES
EE-Intrusiveness

0.390

5.493

0.001

-1.381
1.981
0.706
0.077
-0.051

<0.001
0.012
0.500
0.027
0.546

7.

Mother education
Mother employment
Father employment
EE-LES

0.385

6.872

<0.001

-1.355
1.938
0.717
0.071

<0.001
0.013
0.490
0.031

8.

Mother education
Mother employment
EE-LES

0.378

9.106

<0.001

-1.387
1.963
0.073

<0.001
0.011
0.026

EE: expressed emotion, LES: lack of emotional support
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Discussion
In our study, adolescents with diabetes mellitus showed
significantly higher perceived EE and perceived LES when
compared with the control group. When diabetic adolescents
were compared among themselves, the diabetic adolescents
with poor glycemic control perceived greater EE and LES
from their families.
Factors that may affect family climate, such as integrity
of the family structure, a history of psychiatric disease,
or newly diagnosed diabetes which may be associated
with poor glycemic control, were accepted as exclusion
criteria. During psychiatric evaluations, psychopathology,
as expected, was observed to be more frequent in the
diabetic group than in the control group. Adolescents with
psychopathology were excluded from the study.
Mean HbA1c levels in our subjects were similar to those found
in other studies and there were no significant differences with
respect to gender and age, again consistent with the literature
(22). When we examined the factors that influence glycemic
control, it was found that low socio-economic level affected
HbA1c levels negatively, as expected (23,24). Our study also
showed that high maternal educational level affected glycemic
control positively. However, paternal educational level did not
have the same effect. Mothers with higher educational levels
can deal better with diabetes and its treatment requirements,
which include physical activity, proper diet, and insulin dosage.
The role of mothers in family structure has been emphasized
in previous studies (22,25). Father’s employment status was
not determined to be an influencing factor. The results of our
study were similar to those made in other countries. However,
although the educational level of mothers was negatively
associated with the Hba1c levels, the same was not true for
maternal employment status. This situation can be explained
by the lack of time that working mothers have to devote to
regulating the lifestyle of their diabetic adolescents. However,
this result, which may have been affected by sample size
and socio-cultural characteristics, needs to be confirmed by
further studies.
When diabetic adolescents and control groups were examined
in terms of perceived EE, it was observed that diabetic
adolescents perceived a higher EE than the control group. This
result was mainly due to higher scores on the LES subscale,
indicating that diabetic adolescents feel less emotional support.
There are conflicting results in the literature concerning blood
sugar regulation and EE. While Koenigsberg et al (12) stated
that EE can predict glycemic control, Worrall-Davies et al
(14) observed no relationship between the two. When the
subscales of EE, EOI, and criticism were evaluated separately,
there were also conflicting results regarding the relationship
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between glycemic control and EOI. While Stevenson et al
(13) reported a positive association between glycemic control
and EOI, Liakopoulou et al (15) found a negative correlation.
Worrall-Davies et al (14) found no association between
glycemic control and EOI. These conflicting results with regard
to EOI in adolescents can be associated with the perception
of EOI by adolescents. Excessive protection may be perceived
negatively by adults, although children may perceive it in a
positive way. No association between poor glycemic control
and intrusiveness was found in our study. We also have
observed no relationship between poor glycemic control and
perceived irritability in our study.
In order to resolve the conflicting results regarding
EOI, we used an assessment tool specially designed for
adolescents, which had subscales including LES, irritability,
and intrusiveness. We observed that LES and high EE
were associated with poor glycemic control. There was no
difference between the two groups in terms of irritability
and intrusiveness.
The relationship between psychopathology and EE has been
clearly demonstrated in several studies (26,27,28). It is also
known that psychopathology rates are higher in patients
with chronic diseases. Psychopathology affects glycemic
control negatively, both because it is a source of chronic
stress and because it tends to lower compliance rates. The
aim of our study was to evaluate the effect of family climate
on glycemic control by comparing diabetic adolescents
without psychopathology to a control group.
The strengths of our study were the exclusion of
psychopathology in both the control and diabetic groups
based on clinical interviews and evaluating EE by using a selfreport scale specially designed for adolescents. Limitations
of our study were not evaluating for psychopathology in
other family members by psychiatrists and the low number
of the diabetic patients.
The strong relationship between perceived EE and glycemic
control showed that it can hinder treatment compliance
without causing psychopathology. For this reason, not only
patients with psychopathology, but all diabetic adolescents
require psychosocial support and family interventions. As
psychiatric consultation may play a critical and positive
role in the treatment of chronic diseases, we recommend
that psychosocial interventions be part of any diabetes
treatment. Although most diabetics do not have psychiatric
disorders, psychiatric intervention is recommended to
improve compliance by the diabetics themselves and their
families. We suggest that our study be repeated with a larger
sample size and longer follow-up with family intervention,
as such studies are lacking in the literature.
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