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Abstract

Background: This review aimed to synthesize intervention models involving the role of adolescent and family
support as part of comprehensive care to improve self-efficacy and self-management among adolescents with
Diabetes Mellitus (DM).

Methods: A review was conducted to conform to Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR) standards. We searched PubMed, Research Gate, Science
Direct, Cochrane Library databases, and grey literature. We included articles exploring family intervention models
on improving self-efficacy and self-management among adolescents with DM, published from January 1, 2009,
to June 30, 2022, and in English. Articles were declared eligible, reviewed critically, and then synthesized narra-
tively.

Results: We identified 487 abstracts and title records from the initial search and excluded 409 irrelevant studies.
Sixty-six full-text articles were screened, and nine were included in the synthesis. Five articles presented findings
from using models focusing on child and adolescent intervention, while in the remaining four articles, the inter-
vention models involved adolescents and their caregivers or parents. Only two models provide comprehensive
care that requires collaboration among healthcate providers, patients, and families. Adolescent self-efticacy and
self-management schemes as intermediary variables are closely related to everything that can influence health
behavior, metabolic control, and quality of life for adolescents, which requires support from a multidisciplinary
collaborative team.

Conclusion: Excellent comprehensive cate team collaboration involving family support is essential to increase
the self-efficacy and self-management of adolescents with DM.
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Introduction
Diabetes mellitus (DM) is a complex metabolic due to defects in insulin secretion, insulin action,
disorder characterized by chronic hyperglycemia or both. DM can be classified into two categories
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based on etiology; type 1 DM (T1DM) and type 2
DM (T2DM) (1). T1IDM accounts for more than
90% of all DM cases in adolescents. The preva-
lence of T1DM is estimated to increase by 2-3%
annually. In addition, the incidence of T2DM
among adolescents is growing significantly (8-45%
of new cases) (2—4). These figures reveal the
missed opportunity of DM case finding among ad-
olescents, closely related to parents' common
knowledge of the disease and symptoms and local
culture influencing perceptions of illness and how
to respond to it (5-8).

As a chronic disease, DM significantly interferes
with adolescents and their family lifestyles; per-
sonalities; and mental, social, knowledge, and eco-
nomic conditions (9,10). Early adolescence begins
with hormonal changes that lead to puberty.
Therefore, adolescents tend to have problems ad-
justing when diagnosed early (11). The transitional
growth phase from childhood to adulthood causes
unique adolescent changes (11,12). Adolescents
with DM require repeated examinations to moni-
tor their blood glucose levels and to control treat-
ments that might cause discomfort (12—14).
During adolescence, there are concerns about be-
ing unacceptable to peers and the environment
and anxiety about future education. These aspects
can cause blood sugar fluctuations and affect their
quality of life (11,12,15).

Early treatment management can disrupt family
life (8). Families may have feelings of loss of free-
dom, psychological burdens, and drastically
changed parenting roles (16,17). It can interfere
with the parent-child relationship. Family cohe-
sion, authoritative parenting, agreement on man-
aging DM, supportive behavior, and collaborative
problem-solving must be associated with adher-
ence to treatment regimens and better glycemic
control (8,10).

A holistic approach and comprehensive sustaina-
ble management with support from the family
must be made so that adolescents grow and de-
velop optimally according to their expectations
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and needs when the disease continues (18). The
involvement of family, doctors, and other medical
personnel who treat the patient as a team is essen-
tial (7,19). Case management aims not only to cure
disease or prevent complications but also to build
self-efficacy and improve self-management abili-
ties and the quality of life among adolescents
(18,20).

There have been only a few in-depth and inte-
grated interventions to explore family function,
the role of family support, and the process of fam-
ily empowerment. This review aimed to identify
and synthesize various intervention models in-
volving adolescent and family support to improve
self-efficacy and self-management among adoles-
cents with DM.

Methods

This scoping review was conducted using Pre-
ferred Reporting Items for Systematic Reviews
and Meta-Analyses Extension for Scoping Re-
views (PRISMA-ScR) guidelines (21). Articles
were structurally selected based on the research
question: "What are the various models of efforts
or comprehensive care interventions to improve
self-efficacy and self-management in adolescents
with DM?" Articles to be included in the review
needed to measure or focus on specific dimen-
sions of models of efforts or comprehensive inter-
vention care that support adolescents with DM
and developed in the conceptual framework. The
Inclusion and Exclusion Criteria are shown in Ta-
ble 1.

Peer-reviewed journal papers were included if they
were published between January 1, 2009, to June
30, 2022, involved human participants, described
one or more types of intervention, and measured
the burden or effect of an intervention. Studies
that reported the involvement of parents and care-
givers in the intervention were also included.
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Table 1: Inclusion and Exclusion Criteria for Scoping Review

Inclusion Criteria

Exclusion Criteria

Population e Care providers for an adoles-
cent with DM

Dimensions and e Models of efforts or compre-

concept hensive intervention care focused

on an adolescent with DM, self-effi-
cacy, and self-management
e Developed in the conceptual
framework:
= the curriculum content
of the intervention program/
model
- program duration
. involvement of par-
ents/ caregivers in the care
program,
- The outcome of inter-
ventions:
e biomedical indicators
for metabolic control
e behavioral indicators
(lifestyle, intake per day,
physical activity, self-effi-
cacy, self-care, self-man-
agement),
e psychosocial indicators
(quality of life).)
Descriptions of the studies
(country of origin, funder, levels of
health care centers, and age range of
adolescents)

Context °

e Diabetes care settings for ado-
lescents (primary, secondary, and
tertiary health care)

e All observational and experi-
mental studies were included to
consider the different aspects of
measuring the burden or effect of
an intervention.

e  Full text available
e  English language

e Adults with DM
e Preventive, promotive efforts for
adolescents at risk of developing DM
e Models or interventions did not fit
into the conceptual framework of the
study.
e Models or intervention for adults
or adolescents at risk of developing
DM (has not been diagnosed DM)

e Diabetes care for adults and pre-
ventive-promotive efforts for adoles-
cents have not been diagnosed with
DM.

e Need for more detail for the study
to be assessed.

e  Articles with unrelated purposes.
e Non-English articles

Articles were collected systematically, with online
searching that used PubMed, Science Direct, Re-
search Gate, Cochrane Library, and grey literature
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been set on the targeted online base page: "(ado-
lescents OR youth OR youths OR teens OR teen-
agers) AND diabetes AND ("self-efficacy" OR
"self-management") AND ("family support”" OR
"family empowerment" OR "family empowering”
OR "family care" OR "caregiver support" OR
"caregiver care" OR "caregiver empowering"). We
also conducted a manual search of the bibliog-
raphies of the selected articles.

All authors screened the same publications, dis-
cussed the results, and amended the screening and
data extraction manual before beginning the
screening for this review to increase consistency
among the authors. The stages of identification of
relevant articles were based on PRISMA-ScR
flowchart guidelines: (1) identifying and matching

articles to exclude multiple articles from all data-
bases; (2) screening by reviewing titles and ab-
stracts to select articles according to the purpose;
(3) separately reviewing the full-text articles to as-
sess eligibility, validity, and intervention process
and excluding articles that did not meet the re-
quirements for the reasons; and (4) resolving disa-
greements on study selection and data extraction
by consensus and discussion with other reviewers
if needed. Two authors (AEP and AP) extracted
the data using a data-charting form. The findings
of each article that met the requirements were
summarized narratively based on established char-
acteristics. The final analysis results were discussed
and agreed upon by all the authors. The details of
the article search and screening process are shown
in Fig. 1.

List of family intervention models on improving self-efficacy and
self-management among adolescents with DM

) 2

empowering")

Keywords in initial and ssecondary search: "(adolescents OR
youth OR youths OR teens OR tenenagers) AND diabetes AND
("self-efficacy" OR "self-management') AND ("family support"

OR "family empowerment” OR "family empowering” OR "family
care"” OR "caregiver support” OR "caregiver care"” OR "caregiver

L 2

Articles of potential relevance were extracted and were
screened based on inclusion and exclusion criteria

;2

[Articles identified through
database search (n=483)

Pubmed (n=38)

Science Direct (n=254)
Research Gate (n=183)
Cochrane Library (n=8)

Additional articles from
Google Scholar (n=4)

L

I Articles screened by title and abstract (n=475)

+

I Fulltext articles reviewed were eligible (n=66)

.1

I Final articles accepted and reviewed (n=9) I

|
|

Remove duplicates (n=12) I

Inrrelevant articles excluded
(n=409)

57 full-text articles were
excluded by reason of:
* The article was not a
appropriate intervention
(n=45)
Did not include the study
population (n=9)
* The intervention for
prevention adolescent at
risk DM (n=3)

J

Fig. 1: Flow chart for the search strategy. PRISMA-ScR diagram showing the search and selection process of the

Available at:  http://ijph.tums.ac.ir

review

1323



Iran J Public Health, Vol. 52, No.7, Jul 2023, pp.1320-1333

The Medical and Health Research Ethics Commit-
tee (MHREC) Faculty of Medicine, Public Health
and Nursing Universitas Gadjah Mada-Dr.
Sardjito General Hospital approved the study
(Ethic code: KE/FK/0040/EC/2020).

Results

Systematic Search Results

The PRISMA-ScR flowchart summarizes the
search and screening processes in the database
(Fig. 1). The search yielded a total of 483 titles and
abstracts. A Google Scholar search identified four
additional articles. During screening based on the
title and abstract, we found 12 duplicate and 409
irrelevant articles that were subsequently excluded.
We reviewed 66 full-text articles based on our in-
clusion criteria. Of the 45 inappropriate articles,
nine did not include the study population, and
three contained interventions that prevented ado-
lescents at risk for DM. The selection resulted in

nine articles declared eligible to be analyzed criti-
cally and then analyzed narratively.

The Characteristics of the Articles Selected for the
Scoping Review

Various methods have been reported in the se-
lected studies, including intervention mapping
(22), an ethnographic approach (18), randomized
controlled trials (RCT) (23-27), retrospective
questionnaire-based service evaluation (28), and
descriptive and mixed model analyses (29). Five
studies were conducted in the United States
(23,24,26,27,29), one in South Africa (22), one in
Iran (25), one in Wales (28), and one in Germany
(18). Based on the study location, it was imple-
mented in secondary and tertiary hospitals. The
participants in the articles were between the ages
of children and adolescents (6-19 years old) with
T1DM (eight studies) (18,23-29) and both T1IDM
and T2DM (one study) (22). An overview of the
characteristics of the articles selected for the scop-
ing review is presented in Table 2.

Table 2: Overview of Characteristics Articles Selected

Authors Year Country Study Design  Clinical Setting Respondent Type of DM
D’Souza, et al. 2021 Wales Retrospective 12 Pediatric dia- 334 adolescents T1DM
(28) questionnaire-  betes centers (1
based service  tertiary hospital,
evaluation 11 secondary
hospitals)
Esfahani, etal. 2021 Iran RCT Endocrine and 46 adolescents T1IDM
(25) Metabolism Re- 13-19 yr
search Center
(secondary hos-
pital)
Mayer-Davis, 2018 (BN RCT Secondary hos- 258 adolescents T1DM
etal. (24) pital 13 - 16 yrand
caregiver
Berger et al. 2017 Germany Ethnography  Secondary hos- children and T1DM
(18) approach pital early adoles-
cents 6 — 12 yr
Fiallo-Scharer, 2017 [N} RCT Tertiary hospital ~ 214 children T1DM
etal. (23) and adolescents
8 —16 yr and
patents
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Kichler et al. 2017 [N} RCT

(26)

Eisenberg, et 2016 [N} RCT

al. 27)

Whittemore et 2015 [N} A descriptive

al. (29) and mixed-
method
analysis

Dhada & 2013  South Africa IM

Blackbeard

22)

Tertiary pediat- 251 Adoles- T1DM
ric center cents 13 — 16 yr
, and the par-
ents
Tertiary diabetes 90 adolescent = T1DM
center 13 yr
Tertiary hospital 124 adolescents T1DM
11-14 yr
Tertiary hospital ~ 50 children and ~ T1DM and
adolescents =< T2DM

14 yr and
50 caregivers

yr = years old; RCT = Randomized Controlled Trial; TIDM = Type 1 Diabetes Mellitus; T2DM = Type 2 Diabetes

Mellitus; US = United States; IM = Intervention Mapping

Intervention Characteristics/ Method Activity
Modification

Each study implemented a different model and
various activities. Structured Education Reassur-
ing Empowering Nurturing (SEREN) 'Diabetes at
Diagnosis' delivers structured education to em-
power children and families with self-management
of TIDM—resources developed by the diabetes
team. The topic includes 'Eating Well and Keeping
Active,' 'Carbohydrate Counting and Insulin Ad-
justment' Folders,' and 'Insulin, Food, and Blood
Glucose Monitoring Diary' (28).

HOPE Therapy aims to increase children's self-ef-
ficacy with DM, with the primary learning domain
social, educational, and emotional aspects (25).
The Flexible Lifestyles Empowering Change
(FLEX) model for adolescents with T1DM is a
motivational interviewing (MI) and problem-solv-
ing skills training (PSST) model that aims to en-
hance self-management. This model was applied
by Mayer et al. (24) and Kichler et al. (26) in vari-
ous hospital settings. However, the results reached
similar conclusions.

The Childhood Adaptation Model to Chronic IlI-
ness (CAMCI-DM) (22) is a support model for
managing children with DM. This study model
aimed to build and strengthen psychosocial sup-
port for patients and caregivers using a patient-
centered approach that uses the basic concepts of
multidisciplinary team collaboration, patients and

Available at:  http://ijph.tums.ac.ir

families to enhance the Patient-Centered Care
Model for Childhood Diabetes (PPCM-CD).

Part of the evaluation of the Herdecker Kids with
Diabetes (HeKiDi) intervention model is expected
to provide an overview of the self-management
model's design and analyze the model's learning
objectives and relevant structure. This model is
based on an anthropomorphism that views human
nature and uses Waldorf-pedagogical concepts in
its implementation. Middle childhood is classified
according to anthropological status as a relevant
period for self-development, focusing on acquir-
ing the necessary cultural technologies and, in par-
ticular, developing the acquisition of emotional
and social competence.

Achieving control, connecting resources, and the
empowering families (ACE) model were imple-
mented in adolescents with T1DM to evaluate the
impact of self-management on Alc improvement
and quality of life. The ACE model was designed
as a multisite study that compiled evidence-based
scientific outcomes and interventions to meet the
needs of families. The intervention consisted of
material on self-management in the family after
the researchers identified the things needed to
build and coordinate self-management. Patients
visit the clinic every three months to examine and
discuss the latest HbAlc and blood glucose data,
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physical examination, insulin regimen adjust-
ments, management challenges, and planning for
further DM management (23).

TEENCOPE is a psychoeducational internet
model that connects to the website discussion fo-
rum Planet D, an open website about DM for ad-
olescents. Adolescents diagnosed with T1DM at
least six months earlier were given an approach
without a particular direction from the treating
doctor to determine their interest in participating

in the program via the Internet and provided a link
to the Teens. Connect. All adolescents received three
automated emails reminding them to sign in, two
phone calls or voice messages from researchers at
the program launch, and one follow-up after two
weeks to determine if any problems had started
(29).

A summary of the intervention models used to im-
prove self-efficacy and self-management among
adolescents with DM is presented in Table 3.

Table 3: Summary of Intervention Model to Improve Self-Efficacy and Self-Management for Adolescents with DM

Author(s), year of Intetve- Dura- Learning Trainer Procedures Variable and out- Result/ conclu-
publication tion tion of materials / edu- Intervention come measure- sion
Model Inter- cators Model ment instrument
vention
D'Souza, et al. (28) SEREN 12 The pathophysiol-  pediatric face-to-face 1. Pre-and post-  There was a posi-
‘Diabetes months ogy of TIDM, car-  diabetes  sessions of 1-2 SEREN score tive feedback re-
at bohydrate counting,  specialist hours each (my Diabetes,  sponse to the pro-
Diagnosis’ insulin dose adjust- nurses over six weeks my treatment,  gram but no posi-
model ment, management  and die- worty, com- tive change in the
of hypoglycemia, titians munication) PedsQL or HbAlc
sick-day rules, man- 2. HbAlc scotes for one yeat.
agement of diabetic 3. PedsQL score
ketoacidosis, com-
plications, and exer-
cise impact
Esfahani, et al. (25) Hope Four The importance of Team eight 90-min Domains of 1. Hope therapy
therapy months having hope in life, HOPE  sessions twice a self-efficacy could be an ef-
using listing current therapy week fective method
Snyder’s events and im- did not in increasing
method. portant aspects of ~ mention the self-effi-
life, Snyder’s theory cacy of adoles-
in optimistic sub- cents with
jects, and the prob- T1DM
lem-solving process 2. Ways adapting
to the disease,
changes in pu-
berty, and
changes in the
influence of
parents and
peers on attrib-
utes on the de-
cision-making
of adolescent
Mayer-Davis, et al. FLEX 18 Behavioral Family T1DM MI and PSST 1. HbAlc The FLEX inter-
(24) Model months Systems Therapy- care to enhance 2. Motivation vention did not sig-
Diabetes (guidance team self-manage- and intention nificantly change
for diet and physical ~ (doctor, ment givenin 3. Problem-solv- ~ HbAlc levels but
activity relative to dietitian, the clinic ing skills positively impacted
insulin dosing, so- nurse Four sessions, 4. Self-manage- several psychoso-
cial support, and the educa- each3 -4 ment behavior cial outcomes
use of communica- tor) times 5. Symptoms of
tion technology depression
6. HRQOL
1326 Available at:  http://ijph.tums.ac.ir
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7. Fear of hypo-

glycemia
8. Diabetes fam-
ily conflict
9.  Risks factors
for TIDM
complications
Berger et al. (18) HeKiDi One- self-development, DM a group-based, 1. HbAlc Better outcomes re-
week emotional compe- team additional 2. Self-efficacy  garding self-efficacy
tency development, caring training pro- and HbAlc level.
life forces, autoreg- gram, including
ulatory processes, elements of
and substitution of face-to-face
insulin contact (daily
visits)
Fiallo-Scharer, et al. ACE Nine “Tips and Tools” Nurses Four groups 1. diabetes- Inform implemen-
(23) Model months content from ADA:  and cet- sessions tai- specific tation and dissemi-
self-management tified di-  lored to fami- PedsQL nation of family-
abetes lies' self-man- 2. PedsQL centered
“Your Diabetes, educa- agement barti- Family Impact  approaches to ad-
Your Choices” mo- tors ers Module dress self-manage-
tivation content 3. PRISM score ment barriers
4. Hypoglycemia
Family teamwork Fear Scale
content 5. Confidence in
Diabetes Self-
Care scale
6. Self Cate
Inventory
Kichler et al. (26) FLEX 18 Self-management, FLEX MI and PSST 1. Glycemicin-  There were no sig-
Model months including medical coach to enhance dex nificant differences
management, diet, self-manage- 2. Motivation in HbAlc levels
physical activity, so- ment given in 3. Trouble- among the other
cial and communi- the clinic shooter measures.
cation support 4. QoL Need to assess the
Four sessions, 5. Risk factors efficacy and effec-
ecach3—4 associated tiveness of the
times with compli- model
cations
6. Behavior and
self-manage-
ment
7. Family con-
flict
8. Responsibil-
ity
Eisenberg, et al. (27) CHEF 18 technique and edu- health The interven- 1. Self-efficacy Motivation and
Model months cation about nutri-  care pro-  tion included for healthy self-efficacy for
tion behavioral fessional nine sessions eating healthy eating rep-
2. Motivation: resent potential
SRQ intervention targets
3. Disordered for reducing DEB
eating: among adolescents
DEPS-R with TIDM.
4. Demographic
data
Available at: 1327
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Whittemore et al. (29) Internet 18 TEENCOPE  Healthca Participants Obtained self-re- HbA1C and quality
psychoedu  months coping mecha-  re pro- logged on to ported data with an  of life, psychosocial
cational nism and social ~ fessional  the websites at  interactive website  and behavioral fac-
model for self-efficacy team least twice and a secure Inter-  tors (self-care, self-
Teens with Managing Dia- weekly for 30 net website at base-  efficacy, perceived
T1DM betes (prob- minutes each line, three months, stress, and depres-
through lem-solving) over four and six months. sive symptoms)
the Intet- Social net- weeks. 1. HbAlc: The
net-based working dis- 1. Aninter- Bayer Diag-
platform cussion boatds active in- nostics
(TEENC on DM ternet DCA2000
OPE™) program 2. QolL: Peds-
and (five inter- QL (Teen ver-
Managing active ses- sion)
Diabetes sions) and 3. Diabetes self-
asynchro- efficacy:
nous SEDS
moder- 4. Self-care: SCI
ated dis- 5. Petceived
cussion stress: PSS)
board 6. Depressive
2. Diabetes symptoms:
manage- CDI
ment uses 7. Sociodemo-
interactive graphic data
Internet (ethnicity, so-
(5 les- cioeconomic
sons), status, num-
case stud- ber of chil-
ies, and dren, and sex
interactive of child with
exetcises Diabetes)
to make 8.  Clinical varia-
diabetes- bles
related de-
cisions.
3. DPlanetD
Dhada & Blackbeard =~ CAMCI- 18 Psychosocial sup- Cohe- Implementa- Metabolic control, Better metabolic
(22) DM Model ~ months port, diabetes edu- sive tion of PPCM- QoL control and quality
cation MDT CD to several of life built by a
groups of chil- collaboration be-
dren and their tween patient, care-
parents giver, and MDT

SEREN = Structured Education Reassuring Empowering Nurturing; T1IDM = Type 1 Diabetes Mellitus; HbAlc = Haemoglobin
Alc; PedsQL = Pediatrics Quality of Life Score; FLEX = The Flexible Lifestyles Empowering Change; MI = Motivational Inter-
viewing; PSST = Problem-Solving Skills Training; HRQOL = Health Related-Quality of Life; HeKiDi = Herdecker Kids with
Diabetes; ACE model = Achieving control, Connecting resources, Empowering families model; ADA = American Diabetic As-
sociation; PRISM Score = The Pediatric Risk of Mortality; CHEF = Cultivating Healthy Environments in Families with T1DM,;
SRQ = Self-regulation Questionnaire; DEPS-R = The Diabetes Eating Problem Survey-Revised; DEB = Disordered Eating Be-
haviours; SEDS = The Self-Efficacy for Diabetes Scale; SCI = Self-Care Inventory; PSS = the Perceived Stress Scale; CDI = The
Children’s Depression Inventory; CAMCI-DM = Childhood Adaptation Model to Chronic Illness; PPCM-CD = the Patient-
Centered Care Model for Childhood Diabetes; QoL = Quality of Life; MDT = Multidisciplinary Team

Patient and Famzly-Centerved Approach in The

Models

All articles described the use of a patient-centered
approach in the model. Four studies (22—24,20) in-
volve caregivers and parents in the comprehensive
care team. Specifically, two articles (22,23) stated

1328

the importance of breaking down the barriers be-
tween parents and their children in managing ado-
lescents with DM using a family-centered ap-
proach. A multidisciplinary team was tasked with
providing education based on their respective
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roles in each adolescent group. They took a per-
sonal approach to building a close relationship
with each patient to determine their needs.

Self-Efficacy/ Self-Management Problems in Ad-
olescents with DM

Self-efficacy and self-management were described
as the primary outcomes of all models imple-
mented in the articles. Self-efficacy and self-man-
agement were assessed using the tools listed in Ta-
ble 3.

Two main aspects were obtained from this scop-
ing review: 1) the application of a patient- and
family-centered approach, and 2) the outcomes of
glycemic index, self-efficacy, self-management,
and quality of life of the interventions provided.
In several articles, parental involvement in collab-
orative teams with health workers was a priority.
However, not all articles showed significant re-
sults—the training materials covered efforts to
open barriers to communication between parents
and children and family teamwork. However,
most models focus on the treatment of adoles-
cents without direct parental involvement. It also
needs to be clarified how the interventions are
given to caregivers to support the improvement of

self-efficacy and self-management in adolescents
with DM.

Discussion

This scoping review reveals several intervention
models that can be utilized for the comprehensive
care of adolescents with DM, involving adoles-
cents, parents, caregivers, and multidisciplinary
care teams. A good relationship between these
parties is essential to building trust and comfort in
therapy (22,23). Barriers to family interactions re-
flect the challenges of balancing adolescent auton-
omy with family support and supervision. We
should consider a behavioral family system ther-
apy approach in treating adolescents with DM
(14,23,30).

The review results showed that the intervention
model for adolescents with DM in primary care
needs to be improved. All intervention models

Available at:  http://ijph.tums.ac.ir

were conducted in pediatric diabetes clinics at sec-
ondary and tertiary referral hospitals. Meanwhile,
there is a model in primary care or community set-
tings, but the focus is on prevention models for
adolescents at risk for DM (31-33).

However, the methods used were varied. Seven
studies (18,23,24,26-29) evaluated similar out-
comes, including HbAlc levels and quality of life
in adolescents. All models emphasize the im-
portance of motivation or hope, in life and prob-
lem-solving abilities.

The CAMCI model (22) uses intervention map-
ping adapted to local needs to assess the paradigm
of the collaborative care team with adolescents
and their parents. The ACE model (23) and the
SEREN ‘Diabetes at Diagnosis’ model (28) pro-
vide an intervention model from the American Di-
abetes Association (ADA) educational curriculum.
The HeKiDi model (18) highlights the strengthen-
ing of the formation of self-management for early
adolescents, which is relevant to the period of self-
development that can shape adolescents' emo-
tional and social competence by adopting cultural
technology. The TEENCOPE model (29) used an
online education program for adolescents deliv-
ered through the Teens Connect website and the
Planet D web discussion forum. FLEX (24,20)
and CHEF (27) focused on healthy behavior self-
efficacy and building motivational self-manage-
ment. HOPE therapy (25) increases self-efficacy
through its primary approach to how adolescents
solve problems.

Most articles show that outcome assessment pro-
vides a self-efficacy scheme for adolescents and
caregivers as a mediator variable closely related to
everything that can affect adolescents' health-re-
lated behavior. Adolescents with DM have signif-
icant risks for psychological problems, including
depression, anxiety, eating disorders, and external-
izing conditions that increase exponentially during
adolescence (31,32,34-36). Adolescents with DM
experience increased psychological distress with
potentially damaging consequences for self-care
related to poor glucose control (35,30).

Family cohesion, authoritative parenting, agree-
ment on DM management responsibilities, sup-
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portive behavior, and collaborative problem-solv-
ing are integral to managing DM in children (9,15).
These factors are associated with regimen adher-
ence and improved glycemic control (5). Parental
monitoring is an essential factor in adolescents'
perception of trust in parents, which also indirectly
improves adolescents' confidence in their parents
by affecting the quality of parent-adolescent com-
munication (23,37).

Adolescence is an especially vulnerable time for
building self-efficacy and diabetes self-manage-
ment (23,25,38). The challenges are biopsychoso-
cial changes, increased experimentation, risk-tak-
ing behaviors, and increasing autonomy
(35,36,39,40). Communication barriers between
parents and adolescents significantly affect main-
taining adolescent self-management (22,23,29,41).
Enhancing family empowerment capacity and ad-
olescent engagement may help prevent the deteri-
oration of adolescents with DM (6,23). Training to
introduce self-efficacy to adolescents and their
parents must be considered (22—24).

A pediatric endocrinologist diagnosed the patient,
and a multidisciplinary team performed further
treatment. A cohesive team comprises doctors,
nurse educators (24), certified diabetes educators
(23), psychologists, emotional trainers (18,25), and
dietitians (24,26,28). Solid interdisciplinary teams
(MDT) are essential for building integrated diabe-
tes care, focusing on psychosocial and biomedical
aspects (22). MDT must be able to explore the
needs of adolescents and their families so that they
can provide professional health educators accord-
ing to their respective roles (23). Doctors, psy-
chologists, and the DM educator team identified
adolescent psychological problems early, basic
knowledge about DM, and barriers to teenage re-
lationships with parents. They discuss the inter-
vention plan, arrange the therapy schedule, the
team personnel needed, and the materials and
methods to be provided (18,23,24,27,29).
Continuing care is needed to manage collaborative
transitions between multidisciplinary teams and
support families and caregivers (42). Therefore, it
is necessary to provide holistic and comprehensive
care to adolescents with DM (43). According to
this article, continuous care can be provided by
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scheduling routine treatment programs. The time
for a patient to visit the clinic and the necessary
follow-up can be done through home visits, main-
taining coaching sessions by phone calls, and
online discussions (24) that could implement fam-
ily-centered approaches.

In the CAMCI-DM Model (22) and ACE Model
(23), self-efficacy is a mediator variable influencing
self-management. However, further descriptions
of self-efficacy should be provided in more detail.
The learning objectives and methods are specified
in the HeDiKi curriculum model (18). Further re-
search is necessary to determine whether this
model provides better outcomes for self-efficacy
and glycemic indexes. The ACE model (23) in-
volves stakeholders essential for a program's suc-
cess. The role of stakeholders in recruiting partic-
ipants was significant. Stakeholders' input sup-
ports the development of appropriate forms of in-
tervention to be implemented and disseminated in
the healthcare system. There has yet to be a single
article explicitly providing a curriculum to build
self-efficacy in adolescents with DM.

However, several models illustrate that building
self-efficacy and self-management in adolescents
with DM requires family empowerment and col-
laboration with multidisciplinary teams to organ-
ize patient and family-centered care. Almost all
studies mention the importance of self-efficacy in
helping adolescents manage themselves and over-
come their diseases. The team trained adolescents
in DM education, problem-solving skills, coping
skills, self-development, emotional competency
development, behavioral nutrition, family team
building, and social networking.

Motivation building, coping mechanisms, prob-
lem-solving, nutrition, psychosocial, and behav-
ioral management are needed to improve their
quality of life (10,20,34,44). A structured curricu-
lum model is required to provide excellent primary
health services. Therefore, this scoping review
may help to design a better comprehensive care
model for adolescents with DM. The involvement
of the adolescent social environment, whether
peers, schoolmates, or teachers, apart from family
and caregivers, in the home environment also
needs to be considered in the initial exploration of

Available at:  http://ijph.tums.ac.ir




Prasetyawati et al.: What Are the Various Comprehensive Treatment Models to Improve ...

adolescent needs (22,43). Thus, more research is
required to develop and test a holistic and com-
prehensive chronic care model for adolescents
with DM in a broader setting.

This study had several limitations. We synthesized
the findings from relatively few studies using di-
verse intervention models. Hence, the synthesis
needs to provide more evidence on the interven-
tions of family-based comprehensive care in spe-
cific adolescent populations, such as early adoles-
cents. However, there is limited evidence of inter-
vention models for self-efficacy improvement
among adolescents with DM in primary care set-
tings. In addition, we only searched for articles re-
ported in English, which means that publications
in other languages and theses, dissertations, and
trial registries were not considered, which may
have resulted in some missing evidence.

Conclusion

A holistic and comprehensive chronic care model
is essential to increasing the self-efficacy and self-
management of adolescents with DM. These mod-
els have only been piloted in limited settings, such
as South Africa and the United States, and are lim-
ited to secondary and tertiary care. Therefore, fur-
ther implementation of similar research in a
broader context is required.
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