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Objectives: To study the prevalence of psychiatric disorders in adolescents with and without type 1
diabetes, the factors associated with its presence, and to test the reliability of a screening tool for use
in clinical settings.
Methods: Eighty-one adolescents were enrolled in this case-control study, including 36 diabetic
participants and 45 controls. Clinical and sociodemographic data were collected and psychiatric
symptoms and diagnoses were obtained from adolescents and their parents using a screening tool
(Strengths & Difficulties Questionnaire) and a semi-structured interview (Development and Well-Being
Assessment).
Results: Psychiatric disorders were identified in 22.2% of the sample (30.56% among diabetic adole-
scents vs. 15.56% of controls: OR = 2.39, 95%CI 0.82-6.99; p = 0.11). Overweight (body mass index
percentileX 85) was the only factor associated with psychiatric disorder (OR = 3.07; 95%CI 1.03-9.14;
p = 0.04). Compared to the semi-structured interview, the screening instrument showed 80%
sensitivity, 96% specificity, 88.9% positive predictive value and 92.3% negative predictive value for the
presence of psychiatric diagnoses in adolescents.
Conclusion: Psychiatric morbidity was high in this sample of adolescents, especially among those
with diabetes. Routine use of the Strengths and Difficulties Questionnaire can help with early detection
of psychiatric disorders in this at-risk group.
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Introduction

Adolescence is a transitional period characterized by signifi-
cant physical, mental and social changes. For this reason,
it is a period of high risk for the development of psychiatric
disorders, especially anxiety disorders and depression.1

A substantial increase in the rate of psychiatric diagnoses
among adolescents has been observed in recent years.2

A meta-analysis of 41 studies from 27 different countries
evaluating the worldwide prevalence of psychiatric dis-
orders among children and adolescents found a mean
rate of 13.4% of individuals with a mental illness.3 Studies
specifically examining the prevalence of mental disorders
during adolescence are more scarce, but an estimated
prevalence of 11-18% for this age group has been
reported.4,5 Type 1 diabetes mellitus (T1D), the juvenile
form of diabetes, is a chronic endocrine disease that
commonly emerges abruptly during childhood and adoles-
cence. Individuals with T1D, generally young and pre-
viously healthy, become dependent on exogenous insulin
to prevent metabolic decompensation and death.6 It follows
that T1D would add greater emotional instability to the
common turbulence of adolescence, since these individuals
must face a series of significant changes in their lives and
self-care routine to avoid medical complications.6,7

There is increasing worldwide interest in the impact of
T1D on mental health and quality of life, with additional
focus on the influence that this comorbidity might have
on adherence to treatment and, consequently, on its
effectiveness.8-12 The literature supports an association
between T1D and the presence of psychiatric disorders
in adolescents, especially depression and anxiety.13

As an important consequence of this association, a con-
siderable deterioration in glycemic control in patients with
T1D has also been shown.14-16

Despite the growing interest of the international scienti-
fic community in the field, this topic has not been object of
systematic research in Latin American populations. Thus,
the main aim of this study was to assess psychiatric
diagnoses in a Brazilian sample of adolescents with and
without T1D. We also examined certain factors that could
be associated with the presence of a psychiatric disorder
in the sample. Finally, we investigated the reliability of the
Strengths and Difficulties Questionnaire (SDQ) compared
to the Development and Well-Being Assessment (DAWBA)
as a screening tool for psychiatric comorbidity in adoles-
cents with T1D.

Methods

Participants

This sample was derived from a larger study that aimed to
investigate disordered eating amongst children and adoles-
cents with T1D attending the outpatient endocrinology clinic
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of the Universidade Federal de São Paulo’s (UNIFESP)
Pediatrics Department,17 which also identified, using a self-
report questionnaire, high levels of depressive symptoms in
participants. Continuing the previous study and extend-
ing the exploration of psychiatric symptoms and disorders
in adolescents with T1D, adolescents of both sexes from
11-16 years old who had been diagnosed with T1D for at
least 6 months and were undergoing treatment at the
above-mentioned clinic were invited between August 2013
and August 2014 to participate in this case-control study.
Thirty-six adolescents agreed to collaborate. The exclusion
criterion was any clinical comorbidity that could lead to
specific dietary restrictions (criteria used for the previous
eating disorder study). The control sample of this study
consisted of adolescents of the same age range from two
public schools and one non-profit educational institution
located in the same region as the outpatient clinic (South
Zone of São Paulo). They were invited to participate in
the study between March and December 2015 and were
paired (one-to-one) by sex and age with the T1D patients,
although an additional 9 adolescents of the same age range
who also volunteered for the study were included; thus,
the control group included a total of 45 adolescents. The
exclusion criterion for the control group was a diagnosis of
T1D or any other disease that involved dietary restric-
tions. Volunteers and their parents/caregivers signed the
informed consent form before participation in any proce-
dures. This study was approved by the ethics committee of
UNIFESP, in accordance with the Declaration of Helsinki.

Procedures and measures

Sociodemographic and biometric data, as well as clinical
information regarding T1D, especially disease duration
(in months) and glycosylated hemoglobin (HbA1c) were
obtained through direct interviews conducted by the research
team and from additional information available in the
patients’ medical records. Patient weight and height
values on the day of the consultation were used to
calculate body mass index (BMI), whose adequacy for age
was assessed using National Center for Health Statistics
standard curves for boys and girls. Data on HbA1c levels
were gathered from the results of routine blood tests
collected within a maximum interval of 4 weeks from the
date the study questionnaires were applied. HbA1c analysis
was conducted using the high performance liquid chroma-
tography method at the Central Laboratory of the Hospital
São Paulo/UNIFESP.

In order to assess the participants’ psychopathological
symptoms and psychiatric disorders, two well-established
instruments, the SDQ screening test and the semi-
structured DAWBA interview, were applied with prior
permission from author Robert Goodman. The SDQ is a
brief behavioral screening questionnaire used to predict
the presence of a psychiatric diagnosis, whereas the
DAWBA consists of a series of interviews and evaluation
techniques developed for diagnosing psychiatric disor-
ders in children and adolescents (5-17 years-old). The
DAWBA includes a group of sections, and each section
begins with a set of screening questions related to a parti-
cular psychiatric diagnosis. When symptoms are identified,

the interviewer is directed to semi-structured questions and
additional open questions to more fully explore and clarify
the nature of the problem. Information obtained from vari-
ous sources (patient and parents) is inserted and then read
by a specific computer program. The results are produced
by summarizing the information provided in these reports
and the preliminary diagnosis. This algorithm serves as a
starting point for further assessment by an experienced
clinician, which results in definitive diagnoses. The SDQ
and DAWBA were translated into Portuguese and have
been validated for the Brazilian child and adolescent popu-
lation with good psychometric properties18-20 and can also
be used in clinical populations.21,22 Both instruments were
applied by trained research personnel, and the results were
analyzed by two trained and experienced psychiatrists
(MCA, DAC) and reviewed by a third (LVN). As recom-
mended by the previously mentioned studies, a scoreX 17
was considered positive for SDQ.23 DSM-IV diagnostic
criteria were used as a reference for psychiatric diagnoses
because the DAWBA was based on this system when our
data collection began (2013).

Data analysis

Fisher’s exact test and Student’s t-test were used to com-
pare sociodemographic and clinic characteristics between
the groups, and then to investigate the existing relation-
ship between psychopathological measures (SDQ, DAWBA)
and HbA1c levels in individuals with T1D. Univariate logistic
regression was used to investigate risk factors for psychi-
atric morbidity among the participants, including T1D.
Finally, kappa statistics were used to check diagnostic
agreement between the SDQ and DAWBA. The analyses
were conducted in SAS® version 9.4, with a significance
level of 0.05.24

Results

Eighty-one adolescents participated in this study, includ-
ing 36 with T1D and 45 without (controls). The groups
were homogenously distributed (p 4 0.05) regarding sex,
age, socioeconomic status (family income per capita and
parental education) and nutritional status, as shown in
Table 1.

The prevalence of mental disorders in this sample of
adolescents was 22.2% (n=18/81). Among participants
with a psychiatric disorder, 16.67% had two concomitant
diagnoses (n=3/18). Mental disorders were more frequent
in patients with T1D than controls: 30.56% vs. 15.56%
(odds ratio [OR] = 2.389, 95% confidence interval [95%CI]
0.816-6.989), but the difference was not statistically
significant (p = 0.112). The most prevalent psychiatric
diagnoses in this sample according to the DAWBA were
depression, anxiety disorders and developmental dis-
orders. The complete distribution of psychiatric disorder
prevalence by group is shown in Table 2. Since there
were few or no individuals with certain categories of
disorders, differences between groups per diagnostic
category could not be tested.

Of the total sample, 32.5% had undergone some kind of
psychological counseling prior to the study, and five (6.17%)
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had been seen by a psychiatrist. Of the 18 adolescents
diagnosed with a psychiatric disorder, 50% were currently
undergoing or had undergone psychological treatment;
however, only 11.11% had ever received a psychiatric
consultation.

Through univariate logistic regression, we tested several
factors that could be associated with the presence of a

mental disorder (DAWBA) in the total sample: diabetes,
BMI, family history of psychiatric disorders. However,
we only found higher risk for a BMI percentile X 85
(24.59% vs. 50%; OR = 3.07; 95%CI 1.03-9.14; p = 0.044).

Considering the diabetic group specifically, there was
no association between disease duration (T1D) and the
presence of psychiatric comorbidity (p 2 years, 18.18%;

Table 1 Sociodemographic and clinic characteristics of the adolescents

T1D group (n=36) Control group (n=45) Total (n=81)

n (%) n (%) n (%) p-value*

Gender 0.822

Male 14 (38.89) 19 (42.22) 33 (40.74)

Female 22 (61.11) 26 (57.78) 48 (59.25)

Age (years) 0.785

11 and 12 10 (27.78) 16 (35.56) 26 (32.10)

13 and 14 14 (38.89) 15 (33.33) 29 (35.80)

15 and 16 12 (33.33) 14 (31.11) 26 (32.10)

Family per capita income 0.216

o 1/2 minimum wage 20 (55.56) 17 (38.64) 37 (46.25)

1/2 to 1 minimum wage 8 (22.22) 17 (38.64) 25 (31.25)

4 1 minimum wage 8 (22.22) 10 (22.73) 18 (22.5)

Parental education 0.798

Illiterate/incomplete elementary school 16 (44.44) 16 (36.36) 32 (40)

Elementary school/incomplete high school 6 (16.67) 8 (18.18) 14 (17.5)

High school or university level 14 (38.89) 20 (45.45) 34 (42.5)

n Mean (SD) n Mean (SD) n Mean (SD) p-valuew

Body mass index 36 20.81 (4.03) 43 20.77 (3.74) 79 20.79 (3.85) 0.962
Glycosylated hemoglobin 31 9.21 (2.51) - - - -
Age of T1D onset (years) 36 8.91 (2.84) - - - -
Duration of T1D (months) 36 57.03 (35.83) - - - -

SD = standard deviation; T1D = type 1 diabetes mellitus.
*Fisher’s exact test; wStudent’s t-test.

Table 2 The prevalence of psychiatric disorders in adolescents according to the Development and Well-Being Assessment

Type 1 diabetes
group (n=36)

Control
group (n=45)

Total
(n=81) p-value*

Any diagnosis 11 (30.56) 7 (15.56) 18 (22.22)w 0.112

Depression 6 (16.67) - 6 (7.4)

Anxiety disorders: separation anxiety, specific phobia, social
phobia, generalized anxiety

3 (8.33) 3 (6.67) 6 (7.4)

Eating disorders: bulimia nervosa, eating disorder not otherwise
specified

1 (2.78) - 1 (1.2)

Developmental disorders: intellectual disability, attention deficit
hyperactivity disorder

2 (5.56) 2 (4.44) 4 (4.9)

Other disorders: post-traumatic stress disorder, oppositional defiant
disorder, conduct disorder

2 (5.56) 2 (4.44) 4 (4.9)

Data presented as n (%).
The listed psychiatric diagnosis corresponded to conditions presented by at least one participant.
*Univariate logistic regression.
wOf 18 adolescents with a psychiatric diagnosis, three had more than one diagnosis; thus, the sum of diagnoses (21) is greater than the
number of participants with a psychiatric diagnosis (18).
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2-4 years, 27.27%; 4-8 years, 36.36%; 4 8 years, 18.18%;
p = 0.563). In addition, the mean HbA1c level in adoles-
cents with a psychiatric disorder was not significantly dif-
ferent than that of those without a comorbid psychiatric
disorder (10.06% vs. 8.91%; p = 0.272). The distribution
of psychiatric diagnosis (DAWBA) in relation to glycemic
control (n=31) was as follows: among patients with HbA1cp
7.5% (n=10), 2 were positive and 8 negative; among
those with HbA1c 4 7.5% (n=21), six were positive and
15 negative (p = 0.310; Fisher’s exact test).

Finally, the psychometric properties from the SDQ screen-
ing test were compared to those of the DAWBA interview
for the diabetic group, and very good rates were found
when the questionnaire was applied to adolescents. Com-
parative results (Parent SDQ vs. Adolescent SDQ) are
presented in Table 3.

Discussion

The prevalence of psychiatric disorders in the total sample
of adolescents was considerably high, with almost double
the rate in the diabetic group, although this difference was
not statistically significant. The main diagnoses identified
among all participants were depression, anxiety and neuro-
developmental disorders. In addition, being in the over-
weight range increased the chance of a psychiatric disorder.
However, only half of those with a disorder had received
any kind of psychological care, and access to psychiatric
evaluation was even more limited. The mean level of glyco-
sylated hemoglobin in the adolescents with T1D was also
high, but, unlike the findings of similar studies,14-16 the pre-
sence of a mental disorder was not associated with poorer
glycemic control (p = non-significant). Finally, we found very
good psychometric properties for the SDQ screening instru-
ment in comparison with diagnoses obtained using the
DAWBA in the diabetic group, with an agreement rate of 78%.

Our findings were similar to those found in the litera-
ture,16,25 which have described rates of psychiatric disorders
among adolescents with T1D up to 37% (depending on
study design and instrument used).13,25,26 During the develop-
ment of this case-control study, large and important studies
were published,21,26 which clearly reinforce the impact
of diabetes as a risk factor for developing a psychiatric
disorder. Stahl-Pehe et al.,21 in a German population study
involving 629 adolescents (11-17 years old) with early
onset and long-duration T1D, and a control group of 6,813
adolescents without the condition, found a higher proportion

of young people with mental health problems in the T1D
group (4.4% vs. 2.9% - adjusted OR = 1.61, p = 0.044).
Among those with mental health issues, impairment in
quality of life was also greater in the T1D group. A longi-
tudinal study conducted by Butwicka et al. in Sweden 26

compared population cohorts consisting of 17,122 adoles-
cents with T1D and 18,847 healthy siblings (from birth to
18 years old) followed up from 1973 to 2009. The risk of
psychiatric morbidity in the T1D group compared to the
general population tripled in the first 6 months of disease,
and doubled in the overall study time. There was also an
increased risk of suicide attempts (hazard ratio: 1.7; 95%CI
1.4-2.0) and most categories of psychiatric disorders
among participants with T1D.

Like other authors, we attempted to investigate factors
associated with the presence of a psychiatric disorder in
the total sample of adolescents, such as T1D, BMI, and
family history of psychiatric disorders, but only found
that BMI in the overweight range (BMI X percentile 85)
increased this risk. Merikangas et al.1 also tested some
sociodemographic factors such as sex, age, race, parental
education and marital status, poverty and urbanicity, report-
ing that only parental divorce was frequently associated
with mental disorders in youth. When assessing variables
according to diagnosis, they pointed out that mood and
anxiety disorders were more associated with female sex,
and substance use with male sex. Additionally, rates of
mood and substance use disorders increased with age.

Another well-established hypothesis in the current
scientific community is that metabolic/glycemic control
usually deteriorates during adolescence, partially due to
hormonal changes during puberty, but also, and impor-
tantly, because of psychosocial and behavioral problems
that compromise adherence to recommended treatment.27-33

The addition of a mental illness such as depression during
increases the challenge of achieving ideal metabolic control,
since patients feel unmotivated to adequately follow medical
and nutritional recommendations.27,28,34 However, prob-
ably due to our small sample size and the fact that the
majority of patients presented inadequate levels of HbA1c
(4 58.5 mmol/mol or 7.5%), we did not find a significant
association between the presence of psychiatric diagnoses
(DAWBA) and poorer glycemic control (HbA1c), as
expected.14,17

As a result of these worrisome findings about adoles-
cents with T1D, researchers and clinicians in the field
have suggested that more attention should be given to
emotional issues in this population.7,16,21 Use of a simple
and practical screening instrument for early detection of
mental health problems in the clinical context is also a
common recommendation, as pointed out in American
Diabetes Association guidelines.33,35,36 We therefore
tested the SDQ as a screening tool for mental disorders
and obtained very good results; its adolescent version
proved to quite cost-effective (self-report questionnaire).
Thus, systematic use of the Adolescent SDQ in diabetes
care services could be a useful measure to help with
the early identification and referral of these patients to
specific mental health care.

In addition to the above recommendations, services
should be restructured to include planning for the mental

Table 3 Strengths and Difficulties Questionnaire
psychometric properties compared to Development and
Well-Being Assessment in diabetic adolescents (n=36)

Parent
SDQ

Adolescent
SDQ

Sensitivity 54.5 80
Specificity 72 96
Positive predictive value 46.1 88.9
Negative predictive value 78 92.3
Agreement (kappa) compared to DAWBA 12 78

Data presented as %.
DAWBA = Development andWell-Being Assessment; SDQ = Strengths
and Difficulties Questionnaire.
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health care of diabetic patients. Thus, the potential posi-
tive effects on their physical and psychological health and
the consequent improvement in their overall quality of life
can be maximized.21 This necessary action requires the
cooperation of the pediatricians, clinicians and endocri-
nologists in charge of these patients, as well as that of
policy makers, so that investment can be made in health
services to enable appropriate care and, thus, reduce this
burden. Careful evaluation for psychiatric symptoms in
individuals with T1D who present increased difficulties
with metabolic control and medical complications should
be routine.

Although limited by the cross-sectional design and the
small sample size, our results corroborate those in the
literature regarding the high rate of mental disorders
among adolescents with T1D. The use of an extensive
diagnostic interview (DAWBA), which required consider-
able time and collaboration on the part of the eligible
subjects and their parents, partially explains the limited
size of this sample, especially for the control group, since
parents are usually not available during class time.
A longitudinal study could allow for more precise follow-up
and could identify the development of psychiatric symptoms
and their impact on diabetes control. It would also allow
investigation in the opposite direction, i.e., the association
between lack of metabolic control and psychiatric symp-
toms. Nevertheless, this is the first study to provide data on
the psychiatric morbidity of adolescents with T1D in Brazil
to have used a reliable, gold-standard diagnostic interview.
It has also provided grounds for the early screening of T1D
adolescents at risk for psychiatric disorders by means of a
tool that can be recommended for routine use.
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