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The effectiveness of psychoeducational interventions in children and adolescents with type 1 diabetes is unclear. A
systematic review was developed in accordance with PRISMA. Relevant databases (Pubmed, Cochrane, PsycINFO, and
PsyARTICLES) were analyzed. Articles of the last decade with type 1 diabetes population between 6 and 18 years participating
in psychoeducational interventions were the inclusion criteria. Twenty studies were reviewed, and improvements were
found in glycosylated hemoglobin, diabetes knowledge, and psychosocial variables. The results support the positive
effect of these interventions. The characteristics that seem to be behind the success of these interventions are the design
appropriate to the characteristics of the population, the participation of psychologist and educators, the continuity of
the program over time, and the use of digital tools and interaction strategies. Further studies need to be carried out and
replicated in different groups of children and adolescents.
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R E S U M E N

Palabras clave:
Diabetes tipo 1
Educación
Psicoeducación
Intervenciones
Niños
Adolescentes
Educación del paciente
Revisión sistemática

Hay dudas acerca de la efectividad de las intervenciones psicoeducativas en menores y adolescentes con diabetes tipo 1,
motivo por el cual se realizó una revisión sistemática de acuerdo con el protocolo PRISMA. Se analizaron distintas bases de
datos (Pubmed, Cochrane, PsycINFO y PsyARTICLES) con los siguientes criterios de inclusión: artículos de los últimos diez
años, con población con diabetes tipo 1 de edades comprendidas entre los 6 y 18 años que hubieran participado en cualquier
intervención psicoeducativa. Se revisaron 20 estudios y los resultados mostraron una mejora en la hemoglobina glicosilada,
en el conocimiento de la enfermedad y en algunas variables psicosociales tras estas intervenciones. Las características que
parecen estar detrás del éxito de estas intervenciones psicoeducativas son el diseño adecuado a las características de la
población, la participación de profesionales de la psicología y de la educación, la continuidad del programa en el tiempo y el
uso de herramientas digitales y otras estrategias de interacción. Se destaca la necesidad de realizar más estudios y que sean
replicados en diferentes grupos de menores y adolescentes.

Chronic diseases are considered as noncommunicable diseases
(NCDs) and cause many deaths each year. Specifically, 41 million
people die each year from these diseases (71% of the deaths that occur
worldwide in a year). Diabetes is included in this group of NCDs,
along with cardiovascular diseases, cancer, and chronic respiratory
diseases (World Health Organization [WHO, 2020]).
The main diseases are type 1 diabetes (T1D), type 2 diabetes (T2D),
and gestational diabetes. T2D is the predominant type and occurs

mostly in adulthood. Although the body can produce insulin, it does
not manage it correctly, and its origin is related to a deficit of physical
activity and overweight. Gestational diabetes is a temporary condition
during pregnancy that could complicate it, produced by an increase
in blood glucose levels during this period (WHO, 2021). Finally, T1D,
the focus of this study, normally appears at an early age, where the
beta cells of the pancreas are attacked, losing its ability to produce
insulin, the regulatory hormone of blood glucose levels (Spanish
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Diabetes Federation [FED, 2020]). Comorbidities of T1D include skin
complications, neuropathy, foot problems, eye complications, DKA
(ketoacidosis) and ketones, kidney disease, high blood pressure, and
stroke (American Diabetes Association [ADA, 2020]).
It is estimated that currently 1.1 million children under 19 years
of age have T1D worldwide, with 128,900 new cases diagnosed in
children each year (International Diabetes Federation [IDF, 2019]).
The prevalence differs between countries, although its frequency is
increasing, especially in children under 5 years of age. Spain is the
country with the highest incidence in southern Europe, with between
1,200 and 1,500 new cases diagnosed each year (Spanish Society of
Pediatric Endocrinology [SSPE, 2019]).
The worrying data of this disease forces us to explore the scope
of action that we have from education and psychology. The WHO has
developed the Global Action Plan for the Prevention and Control of
NCDs 2013-2020, where the education and empowerment of these
patients has a fundamental role (WHO, 2013). In this sense, an
educational intervention on diabetes, or diabetes self-management
education (DSME), is a teaching-learning process about knowledge,
tools, and practices for diabetes self-care that address the needs
of the patient, to promote better health (Beck et al., 2017). These
conventional educational programs are sometimes supplemented
by psychosocial elements such as problem-solving, motivation,
coping skills, stress management, counselling, communication skills,
and behavioral therapy (Charalampopoulos et al., 2017; Murphy et
al., 2006). These are known as psychoeducational interventions. In
practice, both interventions are usually combined (Murphy et al.,
2006).
However, the studies published on the effectiveness of educational
or psychoeducational interventions in T1D show contradictory
results. On the one hand, there is not enough evidence to justify that
these programs are effective by themselves in children and young
people with T1D, although there is evidence of their effectiveness
when accompanied by other programs (Charalampopoulos et
al., 2017; Murphy et al., 2006). On the other hand, positive results
such as psychological, and educational benefits are found (Armour
et al., 2005; Winkley et al., 2006), achieving better control of the
disease and, consequently, a better quality of life for these patients.
In addition, we cannot forget signs such as the benefit of the
participation of psychologists, the rapid implementation in newly
diagnosed children and the innovative strategies aimed at promoting
patient participation (Charalampopoulos et al., 2017). Also, education
appears to be most effective when integrated into routine care, when
it encourages parental involvement and when adolescent self-efficacy
(understood as the beliefs in one’s own capabilities to achieve a goal
in each situation) is promoted (Murphy et al., 2006; Wood & Bandura,
1989). Early interdisciplinary healthcare enhances the efficiency
of disease management, and therefore, the quality of life of these
patients (Urzeal et al., 2020). In adult population, which could serve
as a background for another population group, one of the highlights
is the use of mobile device App that could strengthen the perception
of self-care by contributing to an increase in the information available
about health education in diabetes, helping patients to control their
glycated hemoglobin (HbA1c) (Bonoto et al., 2017).
The poor adaptation to the disease in the pediatric population
(Bilbao-Cercós et al., 2014), understood as the degree of psychosocial
adequacy of the subject’s behavior, emotional state, and appraisal in
relation to the disease (Portilla del Cañal & Jo, 1995), together with

the scarce scientific literature on the characteristics of educational
and psychoeducational interventions in this population and the lack
of an effective consolidated model, make it necessary to undertake
this review to optimize the use of these interventions in children and
adolescents with T1D in order to begin adaptation to the disease as
soon as possible, since 90% of new diagnoses occur at this age (SSPE,
2019).
With this approach, the main aim of this study was to carry out an
exploration on the approach of educational and psychoeducational
interventions in children and adolescents (age range 6-18 years)
with T1D, with two specific objectives: 1) to identify scientific
evidence on the effectiveness of these interventions in this
population and 2) to consider the methodological and educational
strategies used in previous research to extract successful guidelines
for designing future interventions.

Method
Study Design
Published scientific articles have been used to prepare the
systematic review; therefore, ethical committee approval has not
been necessary.
The study design was prepared in accordance with preferred
reporting items for systematic reviews and meta-analyses
(PRISMA) guidelines (Moher et al., 2009), as well as the instructions
suggested by Cajal et al. (2020). To check the effectiveness of the
interventions, we collected the psychosocial variables studied and,
the HbA1c level as a biomedical indicator.

Inclusion Criteria
Scientific articles published in English or Spanish were searched,
given that English is the language of scientific communication and
Spanish is researchers’ native language. To focus on current science
and the latest educational trends, such as the use of technology
and the rise of mHealth tools for self-care, only papers published
during the last ten years (2010-2019) were used. Articles that did
not allow access to the full text were eliminated. The country where
the intervention was carried out was not considered as a reason for
exclusion.
We defined the technical inclusion criteria by answering the
PICO (acronym for patient, intervention, comparison and outcome)
question, as shown in Table 1. Studies that did not differentiate between type 1 and type 2 diabetes mellitus populations have been
excluded.

Search Strategy and Eligibility Criteria
The initial search was performed between October 2019 and
February 2020. Four databases were used: Medline (PubMed),
Cochrane Register of Controlled Trials (CENTRAL), PsycINFO, and
PsyARTICLES. A search was also carried out in May 2020, before the
final writing of the paper, to incorporate new studies published in
this period.
The study population ranged between 6 and 18 years old. Studies
were included if the mean age did not exceed 18 years old.

Table 1. PICO Strategy
Population

Children and adolescents (age range 6 to 18 years) with type 1 diabetes

Intervention

Educational or psychoeducational intervention

Control or comparator

Comparator that allows us to distinguish the effects (traditional control group, a pre-post design or an alternative intervention)

Outcome

The main outcome considered is the HbA1c level. Secondary outcomes: psychosocial variables (quality of life, diabetes knowledge, self-efficacy, and selfmanagement).
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Table 2. Search Strategies used in Databases
Medline (Pubmed)

(((“type 1 diabetes”[Title/Abstract] OR t1d[Title/Abstract] OR “juvenile diabetes”[Title/Abstract] OR “insulin-dependent diabetes”[Title/Abstract] OR “type 1
diabetics”[Title/Abstract])) AND (education*[Title/Abstract] OR psychoeducation*[Title/Abstract] OR psycho-education*[Title/Abstract])) AND (children[Title/
Abstract] OR adolescent*[Title/Abstract] OR youth[Title/Abstract] OR child[Title/Abstract] OR teenager*[Title/Abstract] OR “young people”[Title/Abstract])

Cochrane

“type 1 diabetes” OR t1d OR “juvenile diabetes” OR “insulin-dependent diabetes” OR “type 1 diabetics” in Title Abstract Keyword AND education OR psychoeducation
OR psycho-education OR educational OR psychoeducational OR psycho-educational in Title Abstract Keyword AND children OR adolescent OR youth OR child OR
teenager OR “young people” OR adolescents OR teenagers in Title Abstract Keyword

PsycINFO
PsyARTICLES

ab(“type 1 diabetes” OR t1d OR “juvenile diabetes” OR “insulin-dependent diabetes” OR “type 1 diabetics”) AND ab(education* OR psychoeducation* OR psychoeducation*) AND ab(children OR adolescent* OR youth OR child OR teenager* OR “young people”)

Based on our PICO question, a combination of MESH terms (medical subject headings) was used: 1) “type 1 diabetes mellitus”, “juvenile diabetes”, “insulin-dependent diabetes”, “type 1 diabetics”;
2) “education*”, “psychoeducation*”, “psycho-education*”; and 3)
“children”, “adolescent*”, “youth”, “child”, “teenager*”, “young people”. These terms and their respective variants are used to search in
title, abstract or keywords with the Boolean operators OR and AND,
as shown in the detailed search in Table 2.

Strategies for the Selection of Studies and Analysis of the
Results
The selection of articles was made independently by two
researchers, and a third resolved any disagreements. Firstly, all
publications found within the search criteria were transferred to
the free version of the EndNote Clarivate Analytics platform and all
the repeat publications were removed. A manual review was then
necessary because some references did not match. The selection
was first made by reading the title, then by reading the abstracts,
and finally by selecting the studies to read in full.

Publications identified by
search in the databases
N = 1,040

Publications duplicates removed = 171

Publications excluded
(n = 807)
After ding of title: 756
After reading of abstract: 51

Publications selected
n = 869

Full-text articles exluded
n = 42
Outcomes or type of study: 12
Only protocol: 11
Pilot study: 8
Inclusion criteria: 5
Duplicate or intermediate
balance: 2
No full text: 2
Abstract to Congress: 2

Full-text articles for
evaluation
n = 62

Studies included
n = 20

Figure 1. Flow Diagram of Study Selection.

Results
Study Selection
A total of 1,040 potential scientific publications resulted from
the designed search strategy: Medline (n = 598), Cochrane (n
= 329), PsycINFO (n = 107), and PsyARTICLES (n = 6), although
there were 869 final documents when duplicates were removed.
Of these publications, 756 were excluded after the reading of

title and 51 after the reading of abstract due to not meeting the
inclusion criteria. In this way, 62 studies were selected to be read
in full, of which only 20 were analyzed. The rest were discarded for
the following justified reasons: other outcomes or type of study
(n = 12), only the protocol was published (n = 11), pilot study (n
= 8), invalid for inclusion criteria (n = 5), studies duplicated or
intermediate balance (n = 2), no full text found (n = 2), or abstract
of Congress type (n = 2). All the selected studies met the quality
criteria evaluated using the Effective Public Health Practice Project
(EPHPP) Quality Assesstment Tool (Thomas et al., 2004). Figure
1 shows the flow diagram designed by PRISMA to analyze the
different stages of study selection.

Characteristics of Selected Studies
Papers are summarized in Table 3. All studies included were
published over the last decade (2010-2019), although some of them
were developed in the years prior to the date of their publication;
75% of the studies were clinical trials. There were also cohort studies
(10%), quasi-experimental studies (10%), and other not clearly
specified (5%).
Studies from many locations resulted: Europe (n = 9), America
(n = 7), Asia (n = 2), Africa (n = 1), and Oceania (n = 1). All studies selected involved a children or adolescents population with T1D. The
sum of all studies results in 3,743 participants (53.52% females), of
which 2,115 belonged to experimental groups with some type of
educational or psychoeducational intervention. Study participants
range from 24 to 675, and the mean of participants 187.2. The mean
age groups ranged from 12.1 ± 1.1 years to 17.4 ± 2.4 years. Thirteen
trials recruited adolescents (only over 11 years), while seven studies combined the child-youth population. HbA1c levels at baseline
ranged from 7.8 ± 1.1% to 10.9 ± 0.4%. For both age and HbA1c levels,
we always prioritized having the mean at baseline, differentiating
the group that performed the intervention and the control group,
when this data is available. Other data are specified in the general
characteristics Table 3.

Outcomes Found to Check the Effectiveness of the
Intervention
The HbA1c level is the most used outcome to evaluate the impact
of the educational or psychoeducational intervention; overall, 18 of
the 20 selected studies used this variable, which was measured at
baseline and at different times during and/or after the intervention.
Among the psychosocial variables, the most studied was quality of
life or health-related quality of life, which appeared in 12 studies,
followed by self-management (n = 5), knowledge of diabetes (n =
4), and self-efficacy (n = 4).

Effectiveness of Interventions and Instruments Used
Of the 18 studies that measured HbA1c levels in their research,
11 provided significant improvements in this glycemic control
variable. This improvement did not occur with the same analyses

B. Luque et al. / Clínica y Salud (2022) 33(1) 35-43

38

Table 3. Characteristics of Included Trials
First author (year)
Country

Inclusion criteria

Abolfotouh et al.
(2011)
Egypt

Age 12-20 years with
T1D

Altundang et al. (2016)
Turkey

Brorsson et al. (2018)
Sweden

Intervention

Educational program. Four 120-minutes
sessions, 1 per month in groups of 15
adolescents
Group interaction (4-5 participants) in four
Age 12-14 years with T1D 35-45-minutes sessions. Education Guide,
and a consultation stage with family and peer
for at least 1 year
interactions stages later

GSD-Y, an empowerment-based, and personAge 12-18 years with
T1D > 12 months, HbA1c centered reflection (2-hours each in 7 group
sessions for 5 months)
> 7.9%

Participants

Mean (SD)
Mean (SD) age
% HbA1c at
(years)
baseline

Follow-up

Outcomes

At baseline and 6
QoL; HbA1c
months

IG: 121
CG: 122

14.61
(2.2)

10.51
(1.9)

Usual care

IG: 18
CG: 20

-

10.2
(2.4)

Usual care
Self-Esteem; Social
At baseline and 3,
and Education
support; Diabetes
6 and 9 months
Guide
knowledge

IG: 37
CG: 32

14.8

8.4

Christie et al. (2016)
UK

Age 8-16 years with
T1D and a mean
12-month HbA1c
of 8.5%

CASCADE. 4 module structured education
which uses solution focused, and
motivational approaches. Groups of 3-4
families. 1 session/month for 4 months

IG:
135/182
CG:
149/183

13.1 (2.1)

9.9 (1.5)

Emiliana et al. (2019)
Indonesia

Age 6-18 years with
T1D

PRISMA. Educational tool with animated
videos

IG: 31

-

-

García-Pérez et al.
(2010)
Spain

Age 11-18 years with
T1D

Diabetes SME. Educational activities
(interactive seminars and games to
promote a healthier attitude) followed the
recommendations of the ADA. In groups
and individually. 8 days in a summer camp

IG: 34
CG: 23

Grey et al. (2013)
USA

Age 11-14 years with
T1D at least 6 months

TeenCope vs Managing Diabetes.
Two Internet-based psycho-educational
programs. One 30 minutes session/week
for 5 weeks. TeenCope, a program based
on social cognitive theory, used a graphic
novel video format to model problematic
social situations, and different coping skills
to solve problems. Managing Diabetes was
the CG

IG: 167
CG: 153

Hawkes et al. (2019)
USA

To be less than 18
years with T1D
and for at least one
diabetes autoantibody
(we analyzed only
5-12 years and 12-18
years age groups)

T1Y1 program, a structured diabetes
education. 10 hours throughout the year
and families met with a nutritionist at 3
and 9 months after diagnosis

IG: 391
CG: 284

Hood et al. (2018)
USA

Age 14-18 years with
T1D for at least 1
year and daily insulin
dosing of at least 0.5
units/kg/day

STePS study. Distress and depression
prevention program vs diabetes education
program. Nine biweekly sessions lasting
90-120 minutes for 4.5 months

IG: 131
CG: 133

15.71 (1.1)

Iafusco et al. (2011)
Italy

Age 10-18 years with
T1D

A chat line intervention. Once a week
(90-minutes) for at least 2 years
consecutively. The topic of each session
was vote by all participants at the
beginning and concern about diabetes
management, anxiety about future and
social relationships

IG: 193
CG: 203

Jaser et al. (2019)
USA

Age 13-17 years with
T1D for at least 6
months and HbA1c
levels 8-12%

EDU (educational materials in mail every
2 weeks for 8 weeks with three-page
packets and information about T1D) vs PA
intervention. PA received the intervention
reminders and the same materials that
educational group, as well as components
intended to induce PA

Katz et al. (2014)
USA

Age 8-16 years with
T1D for at least 6
months

SC, CA+ (monthly outreach by the Care
Ambassador via phone or email) and
CA+Ultra (psychoeducational intervention
that provided realistic expectations and
problem-solving strategies).

Control group

13.8 (2.2)

8.6 (1.7)

Standard care

Standard
care

Pre and Post
type

Usual care

HbA1c; Selfperceived health;
At baseline and 6
HRQoL; Family
and 12 months
conflicts; Selfefficacy
HbA1c; QoL (Selfmanagement;
Intervention
At baseline
compliance;
and 12 and 24
Emotional and
months
behavioral
adjustment)
SelfAt baseline
management;
and the end of
Level of
intervention
compliance
At baseline
and at least 3
months after
the camp

HbA1c; Diabetes
knowledge;
Anxiety;
Psychological
adaptation

8.51
(1.4)

TeenCope
vs.
Managing
Diabetes

At baseline
and 3, 6, 12
and 18 months

HbA1c; QoL;
and secondary
(Coping, Selfefficacy; Social
competence; Selfmanagement;
Family conflict)

11.3

Standard
Diabetes
Care

At baseline
and 6, 12, 18
and 24 months

HbA1c

9.1 (2.0)

Resilience
vs.
education

At baseline
and 4.5
(the end of
intervention),
8, 12 and 16
months

DD; Diabetes selfmanagement;
and HbA1c

13.6 (2.7)

7.8 (1.1)

Non-chat
group

At baseline
and 1 and 2
years

QoL; HbA1c

EDU: 60
PA: 60

14.81 (1.4)

9.21 (0.9)

EDU vs. PA

At baseline
and 3 and 6
months

Adherence;
HbA1c; QoL

SC: 51
CA+: 52
CA+Ultra:
50

12.91

8.41

SC, CA+ and
CA+Ultra

At baseline
and 1 and 2
years

HbA1c; QoL

12.31
(1.1)

-
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Table 3. Characteristics of Included Trials (continued)
First author (year)
Country

Inclusion criteria

Intervention

Mauri et al. (2017)
Italy

Age 6-16 years with
T1D

PED. 12-month structured project
(educational workshops every three
months based on active participation
through play, and direct experiences)
followed by an educational summer camp.
Interdisciplinary team participation

Murphy et al. (2012)
Australia

Adolescents with T1D
for at least 1 year

FACTS. Six sessions (90 minutes monthly)
incorporating skills training and family
teamwork in 4-6 families/group

Petrovski et al. (2017)
Macedonia

Age 14-23 years with
T1D treated with an
insulin pump and
sensor for at least 6
months

Price et al. (2015)
UK

Age 11-16 years with
T1D for at least one
year

Santiprabhob et al.
(2012)
Thailand

Patients older than 12
years with T1D

Verbeek et al. (2011)
Netherlands

Participants

IG: 24

IG: 158
CG: 147

Mean (SD)
Mean (SD) age
% HbA1c at
(years)
baseline

12.1 (1.5)

13.1* (1.9)

Control group

Pre and Post
type

HbA1c; Diabetes
knowledge; Selfmanagement;
Wellbeing

9.3* (1.9)

Usual care

At baseline
and 6 and
18 months.
HbA1c every 3
months

HbA1c; QoL;
Well-being;
Family
responsibility

At baseline
and every 3
months during
the study for a
3-year-period

HbA1c

8.8 (1.0)

IG: 33
CG: 34

17.4 (2.4)

7.8 (1.8)

Standard
care

IG: 199
CG: 197

13.7
(1.4)

9.3 (1.7)

Usual care

IG: 27

15.6
(2.1)

8.3 (1.8)

Pre and Post
type

Age 11-17 years with
T1D and level HbA1c
> 9.0%

IG: 25

14.3 (1.7)

10.0 (0.7)

Pre and Post
type

Wang et al. (2010)
USA

Age 12-18 years with
T1D for > 1 year and
HbA1c ≥ than 9% on
two consecutive visits

Motivational interviewing-based education
(MI) vs structured diabetes education
(SDE). Educators of MI were trained at a
2-day workshop

MI: 21
SDE: 23

MI: 15.3
(1.4)
SDE: 15.6
(1.7)

MI: 10.9
(0.4)
SDE: 11.1
(0.3)

Whittemore et al.
(2016)
USA

Age 11-14 years with
T1D for at least 6
months

Internet Psychoeducational Program
(Teens.Connect). Two components,
TEENCOPE (5 interactive sessions) and
Managing Diabetes (5 internet-based
problem-solving lessons)

8.21 (1.4)

12.11 (1.1)

Outcomes

At baseline
(three-month
before the
project) and
1 year

Internet intervention for 3 years using
Facebook and CareLink software.
Intervention is the same as traditional but
written reports and chats in Facebook. All
patients received a standardized protocol of
education about correct diabetes control
KICk-OFF. An intensive education program.
5-day group education with interactive and
practical activities
DSME and psychosocial support group (6-8
patients) sessions with problem-solving
scenarios. 5-day camp
Psychoeducational program. 3 sessions (1.5
hours each) for patients and 1 for parents
during a 3-month period

IG: 64
CG: 60

Follow-up

At baseline
and 6, 12 and
24 months
At baseline
and 3, 6, 9 and
12 months
At baseline
and 3 and 9
months

HbA1c; QoL;
Diabetes Selfefficacy
HbA1c; Diabetes
knowledge; QoL;
Self-care behavior

MI vs SDE

At baseline
and 3, 6 and 9
months

HbA1c;
Depression; QoL;
Self-care

Planet
D (Open
access)

At baseline
and 3 and 6
months

HbA1c; QoL;
Self-care;
Self-efficacy;
Perceived stress;
Depressive
symptoms

HbA1c

Note. ADA = American Diabetes Association; CA = Care Ambassador; CA+ = Care Ambassador Plus; CA+Ultra = Care Ambassador Ultra; CASCADE = Child and Adolescent Structured Competencies Approach to Diabetes
Education; CG = control group; DD = diabetes distress; DSME = Diabetes Self-Management Education; EDU = Education; FACTS = Families and Adolescents Communication and Teamwork Study diabetes education program;
GSD-Y = Guided Self-Determination-Young; HbA1c = glycosylated hemoglobin; HRQoL = health-related quality of life; IG = intervention group; KICk-OFF = Kids in Control of Food; MI = Motivational Interviewing-based
education; PA = positive affect; QoL = quality of life; PED = Pediatric Education for Diabetes; SC = Standard Care; SDE = Structured Diabetes Education; SE = Structured Education; SME = Self-Management Education; STePS
= Supporting Teens Problem Solving; T1D = type 1 diabetes; T1Y1 = Type 1 Year 1 program.
1
Undifferentiated data between groups.

but can be classified into three groups: produced after comparison
with the levels of the experimental group itself prior to the study
(n = 3), due to a comparison between the experimental group and
the control group (n = 5), or some other improvement due to the
interaction of another biomedical or psychosocial variable (n = 3).
Regarding psychosocial variables, positive effects were also found:
the quality of life measure showed improvements in 5 studies,
diabetes knowledge showed improvement in all trials in which it
is used (n = 4), self-efficacy in 2 studies, and self-management in 1.
In addition, other less-used variables also showed improvements,
such as self-esteem, social support, distress diseases, or perceived
stress. For the measurement of psychosocial variables included in
our study, where improvements were found, the instruments used
are described. For the quality of life, the Diabetes Quality of Life for
Youth Inventory (DQOLY) (Iafusco et al., 2011), with a Cronbach alpha
for its three factors of .85 in life satisfaction, .83 in disease impact,
and .82 in disease-related worries in the original questionnaire
(Ingersoll & Marrero, 1991). In the Arabic version of DQOLY
(Abolfotouh et al., 2011), Cronbach alpha was .83; in the Pediatric
Quality of Life Inventory (PedsQL) (Grey et al., 2013), Cronbach
alpha was .87 in the studied sample; in the Pediatric Quality of Life
Inventory Type 1 Diabetes Module (PedsQL-D) (Jaser et al., 2019;
Price et al., 2016), Cronbach alpha was .71 in the original scale (Varni

et al., 2003); and in the Generic Quality of Life (PedsQL-G) (Price et
al., 2016), Cronbach alpha was .88 in the original (Varni et al., 2001).
For diabetes knowledge, a test was created by the researchers in
one study (Altundag & Bayat, 2016); a questionnaire based on a
Spanish adult population was adapted for children and adolescents
(García-Pérez et al., 2010), with a Cronbach alpha of .63, and .87 in
the original (DISK) (Bueno et al., 1993); some questions were used
from the Diabetes Knowledge Questionnaire [Questionario sulla
conoscenza del diabetes] from the Italian Diabetes Education Study
Group (GISED), with a Cronbach alpha of .60; and another nonspecific instrument (Santiprabhob et al., 2012). For self-efficacy,
a diabetes-specific subscale of self-efficacy for the Diabetes Scale
was used, and Cronbach alpha was .88 in the studied sample (Grey
et al., 2013). A questionnaire was designed (Abolfotouh et al., 2011),
similar to the design by McCaul et al. (1987). For self-management,
a self-management questionnaire was used with a reliability test of
.91 (Emiliana et al, 2019).

General Features of the Intervention
All the studies selected according to the inclusion criteria had a
methodological design that allowed to measure the effects of the
educational or psychoeducational intervention. Three methods were
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found: intervention group versus control group (n = 13), pre- and
post-type (n = 4), and comparison between different interventions
(n = 3); 85% of the studies included psychosocial variables to control
the effectiveness of the interventions, while the rest (15%) took the
biomedical variable HbA1c as the only outcome.
The educational perspective shows a heterogeneous
implementation of multiple strategies and resources for the
development of these interventions. Programs range from a more
traditional model of diabetes education to more innovative models
that work on psychosocial variables. The involvement of information
and communication technologies should be noted: chat line (Iafusco
et al., 2011), Facebook (Petrovski & Zivkovic, 2017), animated videos
(Emiliana et al., 2019), or other forms of Internet intervention (Grey et
al., 2013; Whittemore et al., 2016). Even so, most interventions (75%)

did not make use of digital resources: 4 of the 5 studies that rely on
digital resources to carry out their interventions showed significant
improvements in HbA1c levels. Various psychoeducational strategies
were explicitly found: empowerment-based (Brorsson et al., 2019),
motivational approaches (Christie et al., 2016; Wang et al., 2010),
distress program (Hood et al., 2018), positive affect (PA) (Jaser et al.,
2019), role-playing (Grey et a., 2013; Katz et al., 2014; Mauri et al.,
2017; Price et al., 2016; Santiprabhob et al., 2012; Whittmore et al.,
2016). Six studies were found in which psychologists participated in
different ways: in the intervention (García-Pérez et al., 2010; Iafusco
et al., 2011; Mauri et al., 2017; Santiprabhob et al., 2012), in a pilot
study before intervention (Christie et al., 2016), and training diabetes
educator (Wang et al., 2010).
All the details of the methods are described in the Intervention-

Table 4. Main Contributions of the Studies Analyzed: Conclusions and Outcomes
Study

Main contribution

Abolfotouh et al. (2011)

C: Educational intervention may protect QoL and glycemic control from worsening over time.
O: Deterioration QoL in IG was significantly less severe than in the CG; knowledge, adherence, self-efficacy and HbA1c improved (p < .001).

Altundang et al. (2016)

C: Training and peer interaction were found to be effective in adapting to the disease.
O: There was a decrease in HbA1c levels and an increase in self-esteem (p < .001) and social support (p < .05), and significant increase in knowledge levels (p < .001) in
IG. No changes in CG.

Brorsson et al. (2018)

C: An intervention with GSD-Y may have an effect on glycemic control. The content may serve as a model for person-centered care.
O: HbA1c with an analysis between boys and girls separately and adjusted for family conflicts, boys after 12 months improved (p = .019).

Christie et al. (2016)
Emiliana et al. (2019)
García-Pérez et al. (2010)

C: Significant challenges in the delivery of a SE intervention using psychological techniques to enhance engagement and behavior change.
O: HbA1c levels did not improve in children and adolescents with poor control.
C: The use of animated videos in SME could improve self-management and children’s compliance in the management of diet, physical act, treatment, stress management
and blood glucose control.
O: PRISMA education had significant effects on self-management and level of compliance (p < .05).
C; O: No relevant changes in diabetes knowledge, anxiety or psychological adaptation were found after the psychoeducational intervention in the summer camp. The
adaptation to the school environment was the only significantly improvement.

Grey et al. (2013)

C: Internet interventions improved results. Combining both diabetes management education and behavioral interventions is more effective than only one.
O: Alter 18 months who completed both interventions had lower HbA1c (p = .04) and higher QoL (p = .02) and self-efficacy (p = .03), among others, compared with who
did only one.

Hawkes et al. (2019)

C: SE and support in the first year after diagnosis can improve short-term outcomes, although the effect did not persist after training.
O: HbA1 was significantly lower in the T1Y1 group at 6 (p < .001), 12 (p < .001) and 18 (p < .01) months. No effect at 24 months.

Hood et al. (2018)

C: Intervention before your psychological symptoms begin can prevent DD. STePS represents a promising prevention program.
O: Intervention was associated with reduction in DD between groups (p < .05) and stable glycemic control, resilience characteristics and depressive symptoms in the 1
year post-treatment.

Iafusco et al. (2011)

Jaser et al. (2019)

C: A chat line is an effective tool to the diabetes team that could help to improve diabetes compliance.
O: QoL improved in the intervention group (p = .001). Decreased HbA1c levels in the intervention group (p < .001) although no difference was observed between groups
(p = .056).
O: A positive psychology intervention had initial significant positive effects on coping and quality of life. A more intensive or longer-lasting intervention may be needed
to sustain these effects and to improve adherence and glycemic control.
O: No significant effects were found for glycemic control. PA intervention group improved quality of life (p = .022) and disengagement coping at 3 months (p = .018), but
not at 6 months.

Katz et al. (2014)

C: The psychoeducational intervention was effective in maintaining or improving HbA1c.
O: There were no differences in HbA1c across treatment groups although more youth in the psychoeducation group with suboptimal baseline HbA1c ≥ 8% maintained or
improved their HbA1c.

Mauri et al. (2017)

C: A model where a pediatric diabetologist cooperates with an adult diabetologist seems be a solution to the transitional gap.
O: HbA1c improved significantly (p < .05), knowledge of self-monitoring of blood glucose and the diabetes adapted nutrition (p < .001) and the presence of adequate
behaviors (p < .001).

Murphy et al. (2012)

C: Attendance at group education sessions in clinics was very poor. More personalized educational approaches may be required.
O: No significant difference in HbA1c at 18 months.

Petrovski et al. (2017)

C: Social networks like Facebook can help improve glycemic control using insulin pump therapy.
O: Both groups improved HbA1c levels. Significant improvement (p < .05) was found in favor of the Internet group.

Price et al. (2015)

C; O: HbA1c levels showed no significant improvement. Improvements in QoL score levels at 6 months.

Santiprabhob et al. (2012)

C: The effect of diabetes camp on glycemic control is controversial.
O: HbA1c levels and the QoL did not improve statistically significant post-camp. Knowledge 12 months post-camp improved (p < .001).

Verbeek et al. (2011)

C: A psychoeducational program can be beneficial to improve HbA1c levels.
O: HbA1c levels decreased after 9 months (p = .08). In a subgroup of 15 patients showed a significant reduction at 9 months follow-up.

Wang et al. (2010)

C: SDE is found to be effective in improving metabolic control.
O: Over the follow-up, the SDE group had a lower adjusted mean HbA1c than MI group (p = .03). There were not differences in psychosocial measures.

Whittemore et al. (2016)

C: Teens need frequent reminders to increase their participation in psychoeducational programs.
O: After 6 months there were no significant differences in HbA1c, QoL or other outcomes between groups. Teen. Connect group had lower perceived stress over time
(p < .01).

Note. C = conclusions; CG = control group; DD = diabetes distress; GSD-Y = Guided Self-Determination-Young; HbA1c = glycosylated hemoglobin; IG = intervention group; MI = Motivational Interviewing-based education;
O = outcomes; PA = positive affect; QoL = quality of life; SDE = Structured Diabetes Education; SE = Structured Education; SME = Self-Management Education; STePS = Supporting Teens Problem Solving; T1Y1 = Type 1
Year program.
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column of Table 3, where specific characteristics of the programs
are outlined. Regarding the main contributions made by each study
and their most outstanding results, they are presented in Table 4.

Discussion
The aim of this systematic review was to carry out an exploration
to find scientific evidence of the positive impact of educational or
psychoeducational interventions, and the strategies used for its
development to improve disease control in children and adolescents
with T1D. HbA1c levels were the most common outcome measure.
Although the improvement of HbA1c level is important, from
an education and psychology viewpoint other motivational and
psychosocial variables that allow us to achieve greater control of
the disease are also relevant. Perhaps, the most important is selfmanagement, the goal of any educational intervention on diabetes.

Contrasting Positions on the Effectiveness of Educational or
Psychoeducational Interventions
There is insufficient evidence to recommend the use of specific
psychoeducational interventions for children and adolescents with
T1D, based on a review of UK trials (Charalampopoulos et al, 2017).
Even so, as this same study confesses, meta-analyses in the USA found
that psychoeducational interventions can improve HbA1c levels
by up to half a percentage point, in addition to other psychological
and educational benefits (Armour et al, 2005; Winkley et al., 2006).
Another study argues that although no evidence of significant
improvements in HbA1c levels was found in their meta-analysis
for the adolescent population after structured education, there was
evidence for the adult population (Liu et al., 2020), though a reduction
in vascular complications was found in the adult population with T1D
(Menezes et al., 2016).
The need to continue studying theoretical approaches and
methods that can be applied, including the strategies of these
programs , remains latent, since education can lead to better
control of diabetes (Jenhani et al., 2005; Pals et al., 2020). If one
method is effective for one population, could it be effective for
another one if it is adapted appropriately? The heterogeneity of the
interventions makes it impossible for us to adopt a single stance
because of diverse implementations. Strategies, methods, and tools
have worked to provide indications that could be addressed and
combined in future interventions.

Featured Strategies, Methods, and Tools
Firstly, the use of digital tools seems to favor the positive effect.
Of the five analyzed studies that are supported by digital resources
and tools, all five present a significant improvement in some of
their analyzed variables: HbA1c levels (Grey et al., 2013; Iafusco et
al., 2011; Petrovski & Zivkovic, 2017), self-management (Emiliana
et al., 2019), self-efficacy (Grey et al., 2013), and quality of life (Grey
et al., 2013; Iafusco et al., 2011). Specifically, animated videos could
improve self-management of the disease (Emiliana et al., 2019);
internet interventions combining diabetes management education
and behavioral interventions (Grey et al, 2013); a chat line (Iafusco
et al., 2011); and the use of social networks as a platform to deliver
these interventions to improve glycemic control using insulin pump
therapy (Petrovski & Zivkovic, 2017). The use of information and
communication technology (ICT) creates expectations, yet to be
discovered, with great potential for the treatment of chronic diseases
such as diabetes (Rhee et al., 2020).
This strengthens the idea that using applications could help
improve HbA1c control and strengthen the perception of self-care
and safety in diabetic patients (Bonoto et al., 2017). Although the
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use of video games is also recommended as a potential tool for
educational interventions, it needs to be specifically designed for
that age group and framed within the theoretical foundations of
health psychology (DeShazo et al., 2010). In this sense, the use of
these tools could facilitate an intervention based on behavioral
models to promote the development of self-efficacy judgements in
this population, according to the social cognitive theory formulated
by Bandura (1997).
On the other hand, peer interaction is a strategy that can benefit
the achievement of objectives in an educational setting. Specifically,
training and peer interaction could be effective in adapting to the
disease (Altundag & Bayat, 2016). Peer-based interventions show
some promise, although there are not many studies (Kazemi et al.,
2016). For the transition stage, the cooperation of an adolescent and
an adult, both with diabetes disease, can be an effective option for a
progressive transition of care (Mauri et al., 2017).
The continuity over time of the interventions also seems to be
a key factor in their success. Positive effects have been found with
a positive psychology intervention (Jaser et al., 2019), or with a
structured education program (Hawkes et al., 2019), but the effects
did not continue after training. A more intensive or longer-lasting
intervention may be needed to sustain these effects (Jaser et al.,
2019). Families who re-visited the web portal after one year obtained
better glycemic control (Hanberger et al., 2013). It is probable that
young people need frequent reminders to increase their participation
in psychoeducational interventions (Whittemore et al., 2016).
It is also important to highlight that different methodologies and
various approaches achieved positive results with their interventions,
e.g., self-management courses (Johnson et al., 2019), structured
diabetes education (Wang et al., 2010), psychoeducational programs
(Katz et al., 2014; Verbeek et al., 2011), and positive psychology
interventions (Jaser et al., 2019), among others. The heterogeneity of
the methods used, and their effectiveness, leads us to believe that
adaptation to the specific context in which it will be applied is what
is truly important (Charalampopoulos et al., 2017), rather than a
particular educational program (Murphy et al., 2006).
Finally, the implementation of these intervention programs is
mostly carried out by medical specialists and nurses in nutrition
and diabetes care. Even so, the participation of physicians or
multidisciplinary staff has shown effect (Menezes et al., 2016),
and the involvement of psychologists was one of the differences
with the successful USA programs (Charalampopoulos et al., 2017).
We believe that the participation of psychologists is fundamental
for successful psychosocial and motivational variables, and the
participation of experts in education is fundamental for the
pedagogical and methodological approach of interventions where
the teaching-learning process has a primary role.

Limitations and Future Approaches
In accordance with the main aim initially stated, we consider that
the development of the research has been correct and has allowed an
exploration of the educational and psychoeducational interventions
developed in children and adolescents with T1D. In relation to the first
specific objective, some of the limitations encountered do not allow
us to affirm the effectiveness of these interventions with absolute
certainty, although there are indications of their usefulness. In
relation to the second aim, techniques and methods have been found
that appear to be effective in the development of these interventions.
It is possible that some very specific studies have been left out of
the selection due to not being included under these criteria. In this
way, this study could be extended to other databases, languages,
and other criteria to enrich its results. The wide age range chosen
could also be a limitation, although due to the limited scientific
literature on this topic, we have decided not to adjust it further. In
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this sense, as research in this field increases, future studies could
consider establishing greater differentiation in the stage of the life
cycle at which the interventions are targeted taking into account the
classification in the stages of human development (e.g., Papalia &
Martorell, 2017).
Regarding the content, the heterogeneity of the interventions
analyzed led us to the decision not to carry out a meta-analysis since
there are many variables that could modify an objective result. The
main opportunity that it offers us is the possibility of taking the
conclusions of the analyzed interventions as a reference, and the
successful guidelines discussed, for the design of future interventions.
Regarding patients’ age, one of the limitations of the study lies in
the fact that the articles reviewed are heterogeneous in terms of
the age at which they direct their psychoeducational interventions,
therefore the conclusions should be taken with caution.

Conclusions
The results obtained and subsequent discussion lead us to
believe that educational and psychoeducational interventions
have the potential to improve management of the disease and
other psychosocial variables in children and adolescents with T1D.
We cannot affirm that these interventions are always effective by
themselves. It is necessary for more studies to be carried out with a
larger population, and that these studies be replicated with the same
design in different groups of children and adolescents, considering
the characteristics of this population and their interests, to determine
their efficacy.
In summary, as a basic premise, we believe that an effective
intervention must be designed in accordance with the setting
and the population in which it is going to be implemented. Even
though there is no evidence of a successful valid model, we have
found potential indicators that could serve as guidelines for
future interventions and further research on them. Psychologists
and educators should be involved in the design and supervise
these interventions. Professionals trained in to teaching-learning
processes, together with specialist medical staff and diabetes
educator (generally nurses), create a balance of knowledge and
that would allow the continuing study of the effectiveness of
these programs. In addition, the correct choice of resources
and educational methods depends on the participation of these
educators and psychologists. In this regard, there are two issues
to consider continuing in the line of research: a resource, digital
tools in their different aspects (animated videos, portal web, social
networks, Apps, etc.) and a strategy, interaction (peers’ group,
people’s experiences, role-play, solving problems, etc.). Both
aspects seem that they could facilitate a positive impact on diabetes
education and therefore, the control of the disease. Finally, another
important factor to consider is the continuity of the programs over
time to extend their effectiveness.

References
References marked with an asterisk indicate studies included in the metaanalysis.
*Abolfotouh, M. A., Kamal, M. M., El-Bourgy, M. D., & Mohamed, S. G. (2011).
Quality of life and glycemic control in adolescents with type 1 diabetes
and the impact of an education intervention. International Journal of
General Medicine, 4, 141-152. https://doi.org/10.2147/IJGM.S16951
*Altundag, S., & Bayat, M. (2016). Peer interaction and group education for
adaptation to disease in adolescents with type 1 diabetes mellitus.
Pakistan Journal of Medical Sciences, 32(4), 1010-1014. https://doi.
org/10.12669/pjms.324.9809
American Diabetes Association (ADA, 2020). Diabetes type 1 complications.
https://www.diabetes.org/diabetes/complications
Armour, T. A., Norris, S. L., Jack, L., Zhang, X., & Fisher L. (2005). The
effectiveness of family interventions in people with diabetes mellitus:
A systematic review. Diabetic Medicine, 22(10), 1295-1305. https://
doi.org/10.1111/j.1464-5491.2005.01618.x

Bandura, A. (1997). Self-efficacy: The exercise of control. W. H. Freeman.
Beck, J., Greenwood, D. A., Blanton, L., Bollinger, S. T., Butcher, M. K., Condon,
J. E., Cypress, M., Faulkner, P., Fischl, A. H., Francis, T., Kolb, L. E., LavinTompkins, J. M., McLeod, J., Maryniuk, M., Mensing, C., Orzeck, E. A.,
Pope, D. D., Pulizzi, J. L., Reed, A. A, … Wang, J. (2017). 2017 National
standards for diabetes self-management education and support.
Diabetes Care, 40(10), 1409-1419. https://doi.org/10.2337/dci17-0025
Bilbao-Cercós, A., Beniel-Navarro, D., Pérez-Marín, M., Montoya-Castilla,
I., Alcón-Sáez, J. J., & Prado-Gascó, V. J. (2014). El autoconcepto y la
adaptación a la enfermedad en pacientes diabéticos pediátricos.
Clínica y Salud, 25(1), 57-65. https://doi.org/10.5093/cl2014a5
Bonoto, B. C., de Araújo, V. E., Godói, I. P., de Lemos, L. L., Godman, B.,
Bennie, M., Diniz, L. M., & Junior, A. A. (2017). Efficacy of mobile Apps
to support the care of patients with diabetes mellitus: A systematic
review and meta-analysis of randomized controlled trials. JMIR
mHealth and uHealth, 5(3), e4. https://doi.org/10.2196/mhealth.6309
*Brorsson, A. L., Leksell, J., Andersson-Franko, M., & Lindholm-Olinder,
A. (2019). A person-centered education for adolescents with type 1
diabetes-A randomized controlled trial. Pediatric Diabetes, 20(7), 986996. https://doi.org/10.1111/pedi.12888
Bueno, J. M., Marco, M. D., Leal, A., Orozco, D., & Mira, J. J. (1993). An
evaluation study of a scale of diabetological education in primary care.
Atención Primaria, 11(7), 344-348.
Cajal, B., Jiménez, R., Gervilla, E., & Montaño, J. J. (2020). Doing a systematic
review in health sciences. Clínica y Salud, 31(2), 77-83. https://doi.
org/10.5093/clysa2020a15
Charalampopoulos, D., Hesketh, K. R., Amin, R., Paes, V. M., Viner, R. M., &
Stephenson, T. (2017). Psycho-educational interventions for children
and young people with type 1 diabetes in the UK: How effective
are they? A systematic review and meta-analysis. PLoS One, 12(6),
e0179685. https://doi.org/10.1371/journal.pone.0179685
*Christie, D., Thompson, R., Sawtell, M., Allen, E., Cairns, J., Smith, F.,
Jamieson, E., Hargreaves, K., Ingold, A., Brooks, L., Wiggins, M., Oliver,
S., Jones, R., Elbourne, D., Santos, A., Wong, I. C. K., O’Neil, S., Strange,
V., Hindmarsh, P., … Viner, R. M. (2016). Effectiveness of a structured
educational intervention using psychological delivery methods in
children and adolescents with poorly controlled type 1 diabetes: A
cluster-randomized controlled trial of the CASCADE intervention. BMJ
Open Diabetes Research & Care, 4(1), e000165. https://doi.org/10.1136/
bmjdrc-2015-000165
DeShazo, J., Harris, L., & Pratt, W. (2010). Effective intervention or child’s play?
A review of video games for diabetes education. Diabetes Technology &
Therapeutics, 12(10), 815-822. https://doi.org/10.1089/dia.2010.0030
*Emiliana, P., Agustini, N., Allenidekania, & Rustina, Y. (2019). A preliminary
study on “PRISMA” education in improving self-management and
level of compliance in children with type-1 diabetes mellitus.
Comprehensive Child and Adolescent Nursing, 42(sup1), 115-121.
https://doi.org/10.1080/24694193.2019.1578432
*García-Pérez, L., Perestelo-Pérez, L., Serrano-Aguilar, P., & Del Mar TrujilloMartín, M. (2010). Effectiveness of a psychoeducative intervention in a
summer camp for children with type 1 diabetes mellitus. The Diabetes
Educator, 36(2), 310–317. https://doi.org/10.1177/0145721710361784
*Grey, M., Whittemore, R., Jeon, S., Murphy, K., Faulkner, M. S., Delamater, A.,
& TeenCope Study Group (2013). Internet psycho-education programs
improve outcomes in youth with type 1 diabetes. Diabetes Care, 36(9),
2475-2482. https://doi.org/10.2337/dc12-2199
Hanberger, L., Ludvigsson, J., & Nordfeldt, S. (2013). Use of a web 2.0 portal
to improve education and communication in young patients with
families: randomized controlled trial. Journal of Medical Internet
research, 15(8), e175. https://doi.org/10.2196/jmir.2425
*Hawkes, C. P., Willi, S. M., & Murphy, K. M. (2019). A structured 1-year
education program for children with newly diagnosed type 1 diabetes
improves early glycemic control. Pediatric Diabetes, 20(4), 460-467.
https://doi.org/10.1111/pedi.12849
*Hood, K. K., Iturralde, E., Rausch, J., & Weissberg-Benchell, J. (2018).
Preventing diabetes distress in adolescents with type 1 diabetes:
Results 1 year after participation in the STePS Program. Diabetes Care,
41(8), 1623-1630. https://doi.org/10.2337/dc17-2556
*Iafusco, D., Galderisi, A., Nocerino, I., Cocca, A., Zuccotti, G., Prisco, F., &
Scaramuzza, A. (2011). Chat line for adolescents with type 1 diabetes:
A useful tool to improve coping with diabetes: a 2-year follow-up
study. Diabetes Technology & Therapeutics, 13(5), 551-555. https://
doi.org/10.1089/dia.2010.0188
Ingersoll, G. M., & Marrero, D. G. (1991). A modified quality-of-life measure
for youths: Psychometric properties. The Diabetes Educator, 17(2),
114-118. https://doi.org/10.1177/014572179101700219
International Diabetes Federation (IDF, 2019). IDF diabetes atlas (9th ed.).
https://www.diabetesatlas.org
*Jaser, S. S., Whittemore, R., Choi, L., Nwosu, S., & Russell, W. E. (2019).
Randomized trial of a positive psychology intervention for adolescents
with type 1 diabetes. Journal of Pediatric Psychology, 44(5), 620-629.
https://doi.org/10.1093/jpepsy/jsz006
Jenhani, M., Gaha, K., Nabouli, R., Ghedira, A., & Abdelaziz, A. (2005).
Effectiveness of patient education on glycemic control in insulin
treated patients in general practice. Diabetes & Metabolism, 31(4),
376-381. https://doi.org/10.1016/S1262-3636(07)70207-0

Psychoeducational Interventions in Young People with T1D

Johnson, B., Norman, P., Sanders, T., Elliott, J., Whitehead, V., Campbell,
F., Hammond, P., Ajjan, R., & Heller, S. (2019). Working with insulin,
carbohydrates, ketones and exercise to manage diabetes (WICKED):
Evaluation of a self-management course for young people with
type 1 diabetes. Diabetic Medicine, 36(11), 1460-1467. https://doi.
org/10.1111/dme.14077
*Katz, M. L., Volkening, L. K., Butler, D. A., Anderson, B. J., & Laffel, L. M. (2014).
Family-based psychoeducation and Care Ambassador intervention to
improve glycemic control in youth with type 1 diabetes: A randomized
trial. Pediatric Diabetes, 15(2), 142-150. https://doi.org/10.1111/
pedi.12065
Kazemi, S., Parvizy, S., Atlasi, R., & Baradaran, H. R. (2016). Evaluating the
effectiveness of peer-based intervention in managing type I diabetes
mellitus among children and adolescents: A systematic review.
Medical Journal of the Islamic Republic of Iran, 30, 442.
Liu, F., Guan, Y., Li, X., Xie, Y., He, J., Zhou, Z. G., & Li, L. (2020). Different
effects of structured education on glycemic control and psychological
outcomes in adolescent and adult patients with type 1 diabetes:
A systematic review and meta-analysis. International Journal of
Endocrinology, 2020, e9796019. https://doi.org/10.1155/2020/9796019
*Mauri, A., Schmidt, S., Sosero, V., Sambataro, M., Nollino, L., Fabris, F.,
Corò, A., Scantamburlo, A., Marcon, M. L., Cazziola-Merlotto, M., Ciani,
T., Tessarin, M., & Paccagnella, A. (2017). A structured therapeutic
education program for children and adolescents with type 1 diabetes:
An analysis of the efficacy of the “Pediatric Education for Diabetes”
project. Minerva Pediatrics, 73(2), 159-166. https://doi.org/10.23736/
S0026-4946.17.04634-5
McCaul, K. D., Glasgow, R. E., & Schafer, L. C. (1987). Diabetes regimen
behaviors. Predicting adherence. Medical Care, 25(9), 868-881. https://
doi.org/10.1097/00005650-198709000-00005
Menezes, M. M., Lopes, C. T., & Nogueira, L. (2016). Impact of educational
interventions in reducing diabetic complications: A systematic
review. Revista Brasileira de Enfermagem, 69(4), 773-784. https://doi.
org/10.1590/0034-7167.2016690422i
Moher, D., Liberati, A., Tetzlaff, J., Altman, D. G., & PRISMA Group (2009).
Preferred reporting items for systematic reviews and meta-analyses:
the PRISMA statement. PLoS Medicine, 6(7), e1000097. https://doi.
org/10.1371/journal.pmed.1000097
Murphy, H. R., Rayman, G., & Skinner, T. C. (2006). Psycho-educational
interventions for children and young people with type 1 diabetes.
Diabetic Medicine, 23(9), 935-943. https://doi.org/10.1111/j.14645491.2006.01816.x
*Murphy, H. R., Wadham, C., Hassler-Hurst, J., Rayman, G., Skinner, T. C.,
& Families and Adolescents Communication and Teamwork Study
(FACTS) Group (2012). Randomized trial of a diabetes self-management
education and family teamwork intervention in adolescents with
type 1 diabetes. Diabetic Medicine, 29(8), e249-e254. https://doi.
org/10.1111/j.1464-5491.2012.03683.x
Pals, R. A. S., Skinner, T., Velasco, E. R., & Grabowski, D. (2020). The role of
theories in interventions targeting preteens with type 1 diabetes: A
critical literature review. Child: Care, Health and Development, 46(2),
155-174. https://doi.org/10.1111/cch.12730
Papalia, D., & Martorell, G. (2017). Desarrollo humano [Human
development]. McGraw Hill Education.
*Petrovski, G., & Zivkovic, M. (2017). Impact of Facebook on glucose control
in type 1 diabetes: A three-year cohort study. JMIR diabetes, 2(1), e9.
https://doi.org/10.2196/diabetes.7693
Portilla del Cañal, L., & Jo, A. S. (1995). Construcción y validación de un
cuestionario para evaluar la respuesta adaptativa a la enfermedad en
pacientes diabéticos. Revista Cubana de Psicología, 12(3), 193-201.
*Price, K. J., Knowles, J. A., Fox, M., Wales, J. K., Heller, S., Eiser, C., Freeman,
J. V., & KICk-OFF Study group (2016). Effectiveness of the kids in control
of food (KICk-OFF) structured education course for 11-16 years old
with type 1 diabetes. Diabetic Medicine, 33(2), 192-203. https://doi.
org/10.1111/dme.12881
Rhee, S. Y., Kim, C., Shin, D. W., & Steinhubl, S. R. (2020). Present and
future of digital health in diabetes and metabolic disease. Diabetes

43

& Metabolism Journal, 44(6), 819-827. https://doi.org/10.4093/
dmj.2020.0088
*Santiprabhob, J., Kiattisakthavee, P., Likitmaskul, S., Chaichanwattanakul,
K., Wekawanich, J., Dumrongphol, H., Sriwijitkamol, A., Peerapatdit,
T., & Nitiyanant, W. (2012). Glycemic control, quality of life and selfcare behavior among adolescents with type 1 diabetes who attended a
diabetes camp. The Southeast Asian Journal of Tropical Medicine and
Public Health, 43(1), 172-184.
Spanish Diabetes Federation (SDF, 2020). Types of diabetes. https://fedesp.
es/diabetes/tipos/#Diabetes_tipo_1
Spanish Society of Pediatric Endocrinology (SSPE, 2019). What you should
know about diabetes in the pediatric age. https://www.mscbs.gob.es/
organizacion/sns/planCalidadSNS/pdf/excelencia/cuidadospaliativosdiabetes/DIABETES/Lo_que_debes_saber_sobre_la_diabetes_en_la_
edad_pediatrica.pdf
Thomas, B. H., Ciliska, D., Dobbins, M., & Micucci, S. (2004). A process
for systematically reviewing the literature: Providing the research
evidence for public health nursing interventions. Worldviews on
Evidence-Based Nursing, 1(3), 176-184. https://doi.org/10.1111/j.1524475X.2004.04006.x
Urzeal , C., Bota, A., Teodorescu, S., Vl iculescu, M., Baker, J. S., & The
Kidscreen Group Europe (2020). Quality of life in Romanian children
with type 1 diabetes: A cross-sectional survey using an interdisciplinary
healthcare intervention. Healthcare, 8(4), 382. https://doi.org/10.3390/
healthcare8040382
Varni, J. W., Burwinkle, T. M., Jacobs, J. R., Gottschalk, M., Kaufman, F., &
Jones, K. L. (2003). The PedsQL in type 1 and type 2 diabetes: Reliability
and validity of the Pediatric Quality of Life Inventory generic core
scales and type 1 diabetes module. Diabetes Care, 26(3), 631-637.
https://doi.org/10.2337/diacare.26.3.631
Varni, J. W., Seid, M., & Kurtin, P. S. (2001). PedsQL 4.0: Reliability and
validity of the Pediatric Quality of Life Inventory version 4.0 generic
core scales in healthy and patient populations. Medical Care, 39(8),
800-812. https://doi.org/10.1097/00005650-200108000-00006
*Verbeek, S., Vos, R. C., Mul, D., & Houdijk, M. E. (2011). The influence of
an educational program on the HbA(1c)-level of adolescents with
type 1 diabetes mellitus: A retrospective study. Journal of Pediatric
Endocrinology & Metabolism, 24(1-2), 15-19. https://doi.org/10.1515/
jpem.2011.104
*Wang, Y. C., Stewart, S. M., Mackenzie, M., Nakonezny, P. A., Edwards,
D., & White, P. C. (2010). A randomized controlled trial comparing
motivational interviewing in education to structured diabetes
education in teens with type 1 diabetes. Diabetes Care, 33(8), 17411743. https://doi.org/10.2337/dc10-0019
*Whittemore, R., Liberti, L. S., Jeon, S., Chao, A., Minges, K. E., Murphy,
K., & Grey, M. (2016). Efficacy and implementation of an Internet
psychoeducational program for teens with type 1 diabetes. Pediatric
Diabetes, 17(8), 567-575. https://doi.org/10.1111/pedi.12338
Winkley, K., Ismail, K., Landau, S., & Eisler, I. (2006). Psychological
interventions to improve glycaemic control in patients with type
1 diabetes: Systematic review and meta-analysis of randomised
controlled trials. BMJ (Clinical research ed.), 333(7558), 65. https://
doi.org/10.1136/bmj.38874.652569.55
Wood, R., & Bandura, A. (1989). Impact of conceptions of ability on selfregulatory mechanisms and complex decision making. Journal
of Personality and Social Psychology, 56(3), 407-415. https://doi.
org/10.1037//0022-3514.56.3.407
World Health Organization (WHO, 2013). Global action plan for the
prevention and control of NCDs 2013-2020. https://www.who.int/
publications/i/item/9789241506236
Noncommunicable
World
Health
Organization
(WHO,
2020).
https://www.who.int/news-room/fact-sheets/detail/
diseases.
noncommunicable-diseases
World Health Organization (WHO, 2021). Diabetes. https://www.who.int/
news-room/fact-sheets/detail/diabetes

