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While insulin remains the cornerstone therapy for managing blood glucose in children and adolescents with type 1 diabetes 

mellitus (T1DM), consistent adherence to this treatment has proven challenging over time. As a result, educational strategies 

have gained attention as a means to promote better compliance with insulin regimens, ultimately supporting more stable 

glycemic levels in pediatric T1DM patients. This review examined the scope of existing educational interventions and their 

outcomes in the management of T1DM among children and adolescents. Using the scoping review model proposed by Arksey 

and O’Malley, publications from 2000 to 2021 were systematically identified and evaluated to account for the wide range of 

study designs, intervention types, and participant demographics. After a rigorous selection process, 49 studies were selected 

from an initial pool of 5015. A significant number of these interventions were delivered through multidisciplinary approaches 

and demonstrated a reduction in glycated hemoglobin (HbA1c), sometimes accompanied by other benefits. Overall, the review 

demonstrated that educational interventions yield positive effects on glycemic regulation in children and adolescents with 

T1DM. These programs not only contributed to lower HbA1c levels but also supported behavioral improvements, psychological 

well-being, overall health status, and better quality of life (QOL). 
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Introduction 

By 2019, type 1 diabetes mellitus (T1DM) had affected 

an estimated 600,900 children under 15 years of age 

globally, with projections indicating that new annual 

cases could increase to 98,200 worldwide [1]. The 

principal goal of T1DM treatment is to reduce 

cardiovascular risks and mortality through strict 

glycemic regulation [2]. Adherence to diabetes care is a 

key factor in achieving optimal blood sugar control and 

has shown beneficial effects regardless of 

sociodemographic variables, age brackets, or disease 

profiles [3]. Despite this, adherence levels among 

children and adolescents with T1DM remain 

inconsistent, ranging from just 30% to 70% [4]. 

Previous investigations into T1DM in children suggest 

that patient and family-focused educational efforts not 

only offer a cost-effective strategy for caregivers but also 

play a critical role in reducing the frequency of hospital 

admissions and emergency care utilization. These 

benefits are especially evident when education is paired 

with intensive disease monitoring and open 

communication between patients and healthcare 

professionals [5]. Importantly, such education should be 

age-appropriate, engaging both children and their 

families, and addressing practical aspects of daily disease 
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management alongside emotional concerns [5]. 

However, gaps between recommended practices and 

actual clinical application persist, often due to a shortage 

of training, unfamiliarity with educational resources, and 

time limitations in clinical settings [6]. 

The term “patient engagement” refers to the involvement 

of individuals in making informed decisions about their 

treatment, understanding life-related health factors, and 

pursuing constructive changes [7]. This principle is 

central to developing self-care abilities and fostering 

meaningful interactions between patients and healthcare 

teams [8]. Educational initiatives are essential to 

enhancing patient engagement, particularly for children 

and adolescents managing long-term conditions like 

T1DM [9]. Many studies confirm a strong interest among 

children and adolescents with chronic diseases in gaining 

knowledge about their illness and its effect on everyday 

life [10]. 

Educational interventions for children and adolescents 

with T1DM often take the form of complex strategies 

[11], facilitated either by healthcare professionals or 

peers, and delivered to individuals or groups [12]. Group 

formats have shown success in supporting public health 

goals and are considered vital in helping patients manage 

chronic illnesses more effectively [13]. 

In light of these considerations, there is a growing 

necessity to identify the essential components and real-

world impacts of educational approaches targeting 

pediatric diabetes. Although several studies have 

underscored the advantages of such interventions in 

young diabetic populations [9], limited research has 

focused solely on children and adolescents living with 

T1DM. To address this gap, the present review compiles 

and evaluates existing literature to highlight both the 

structures and effects of education-based interventions in 

this population. 

This review is guided by two central questions: 

1. What are the appropriate research designs, participant 

profiles, and intervention formats for education programs 

targeting children and adolescents with T1DM? 

2. What types of outcomes have been observed as a result 

of these education-based interventions in children and 

adolescents with T1DM? 

Materials and Methods 

Search Strategy 

To explore the impact of educational interventions on 

glycemic control in children and adolescents with T1DM, 

a comprehensive search was conducted targeting studies 

published between 2000 and 2021. The search aimed at 

identifying research that measured glycemic regulation 

using glycated hemoglobin (HbA1c) or related diabetes 

outcomes. Six major databases—PubMed, Scopus, 

Scholar, ScienceDirect, Cochrane, and CINAL—were 

systematically explored to gather relevant literature. The 

methodological framework adopted for this review was 

derived from the scoping review model proposed by 

Arksey and O’Malley [14], which is well-suited for 

mapping key concepts and examining a wide range of 

study types. 

A scoping review approach was chosen to allow for the 

inclusion of diverse research methodologies and to 

comprehensively address the core research questions 

[15]. The initial search process yielded 5015 records. 

Following eligibility assessment, 4900 articles were 

eliminated due to not meeting the predefined inclusion 

criteria, as shown in Figure 1. An additional 66 studies 

were excluded during subsequent screening phases. 

However, six more articles were integrated into the 

review following the evaluation of prior systematic 

reviews covering comparable themes. 

To resolve any inconsistencies in article selection, 

discussions among reviewers were conducted until 

mutual agreement was reached. In some cases, studies 

that involved participants older than 18 years were 

retained—particularly those where the overall cohort 

included children, adolescents, and young adults up to 25 

years of age. Ultimately, this process culminated in the 

inclusion of 49 studies for detailed analysis in the present 

review. 
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Figure 1. Flow diagram of identified, screened, and extracted studies 

The literature review was designed using the PICO 

framework—Patient, Intervention, Comparison, and 

Outcome—as the foundation for identifying relevant 

studies. The search utilized specific keywords such as 

“children”, “intervention”, “education”, “type 1 diabetes 

mellitus”, “glycemic control”, and “insulin” to gather 

pertinent articles. 

This scoping review applied the following parameters: 

• Population: The target group included children and 

adolescents. 

• Intervention: Patient education programs—delivered 

either in-person or digitally—facilitated by healthcare 

professionals or trained facilitators, to enhance 

participants’ self-care abilities, glycemic outcomes, and 

overall well-being. 

• Comparison: Standard care, alternative educational 

strategies, or baseline measurements before the 

intervention. 

• Outcomes: Changes in glycemic regulation as indicated 

by HbA1c, as well as secondary effects on knowledge, 

behavior, psychological well-being, health condition, 

and QOL. 

 

To be considered for inclusion, studies needed to be 

qualitative or quantitative, published in English, and 

evaluate the effect of educational interventions on 

HbA1c levels in children and/or adolescents diagnosed 

with T1DM for a minimum of one year. Studies were 

excluded if they did not focus on children or adolescents, 

involved participants in critical conditions or with 

additional comorbidities, or lacked HbA1c as a measured 

outcome. 

Data Extraction 

The focus of this review was to assess how educational 

initiatives influenced HbA1c values in patients. The 

selected literature comprised studies implementing 

various educational strategies aimed at improving 

clinical, behavioral, and psychological outcomes, in 

addition to evaluating health conditions and QOL in 

children and adolescents with type 1 diabetes. 

A standardized extraction form was developed 

collaboratively by the review team. Two reviewers 
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independently populated this form with information from 

the eligible studies, covering general bibliographic 

details (authors, year, country), participant demographics 

(age, sex), methodological data (design and duration), 

descriptions of the intervention, and key outcomes 

(HbA1c changes, behavioral shifts, psychological 

impact, knowledge gain, QOL, and general health 

measures). A third team member reviewed the extracted 

content to ensure accuracy. The synthesized data were 

then categorized in line with the core research objectives, 

as presented in Table 1. 

 

Table 1. Description of the individual studies included in the scoping review 
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intervention 

Description: 

The group participated in discussion sessions 

focused on QOL related to DM, where members 

exchanged their personal experiences and 

challenges, while also following the guidance 

provided by diabetes specialists. 

Mode: group with parents 

Personnel: specific technician, DM specialist 

Duration: 4 months 

Delivery method: face-to-face and phone calls 
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Intervention: Peer education-based intervention 

Description: 

Initial sessions provide basic information on 

T1DM for adolescents with diabetes, including 

activities such as warm-up games, storytelling, 

Q&A, demonstrations, discussions, and role-

playing, followed by the distribution of a 

training guide. 

Mode: Group 

Personnel: Dietitians, nurses, and child 

psychiatrist 

Duration: 6 months 

Delivery method: In-person 
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Intervention: Peer education-based intervention 

Description: 

Four workshops led by peers focusing on self-

care behaviors for diabetes management. 

Mode: Group sessions with parents 

Personnel: Peer educators (supervised by 

diabetes specialists) 

Duration: 1 month 

Delivery method: In-person 

 

 

 

S
ig

n
if

ic
an

t 
re

d
u

ct
io

n
 

(P
 <

 0
.0

0
1

) 

E
n

h
an

ce
d

 s
el

f-
ca

re
 p

ra
ct

ic
es

. 



J Med Sci Interdiscip Res, 2023, 3(1):41-64                                                                                        Elamin et al. 
 

 

45 

4
 

W
al

k
er

 e
t 

a
l.

 [
1
9

] 

2
0
2
0
 

U
S

A
 

R
an

d
o
m

iz
ed

 c
o
n

tr
o
ll

ed
 s

tu
d
y

 

9
 m

o
n
th

s 

4
2

 t
ee

n
s 

2
2

 T
:2

0
 C

 

7
7

%
F

:2
3

%
M

 

1
1

-1
7

 y
ea

rs
 

P
ed

ia
tr

ic
 e

n
d

o
cr

in
o

lo
g

y
 c

li
n
ic

 

Intervention: Peer mentorship program 

Description: 

The All for ONE (Outreach, Networks, and 

Education) mentorship program included various 

components, such as social events incorporating 

diabetes education, daily SMS reminders for 

blood glucose monitoring for both mentors and 

mentees, weekly text communications between 

mentors and mentees, and regular clinic visits. 

Mode: Group sessions 

Personnel: College student mentors 

Duration: 9 months 

Delivery method: In-person and text messages 
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Intervention: Intensive diabetes education 

program 

Description: 

A multidisciplinary team delivers self-

management training, covering topics such as 

T1DM, insulin therapy, diet and exercise, 

monitoring, interpretation, and managing 

hypoglycemia. 

Mode: Group sessions with families 

Personnel: Pediatric endocrinologists, dietitians, 

psychologists, and nurses 

Duration: 10-12 days 

Delivery method: In-person and phone calls 
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Intervention: Diabetes education program 

utilizing motivational interviewing (MI) versus 

structured diabetes education (SDE) 

Description: 

A 2-day workshop offering either MI or SDE, 

based on the American Diabetes Association’s 

(ADA) essential content covering medication, 

monitoring, and acute complications. This is 

followed by two additional lifestyle-focused 

intervention sessions and two follow-up phone 

calls. 

Mode: Group sessions 

Personnel: Diabetes educators and physicians 

Duration: 6 months 

Delivery method: Face-to-face and phone calls 
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Intervention: Education program 

Description: 

The program consisted of four 120-minute 

sessions, one held each month, addressing topics 

such as i) both short- and long-term 

complications of diabetes, ii) medication and 

glucose monitoring, iii) diet and its relationship 

to diabetes, and iv) physical activity and foot 

care. 

Mode: Group sessions with parents 

Personnel: Pediatricians 

Duration: 4 months 

Delivery method: In-person sessions 
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Intervention: Structured diabetes education 

program 

Description: 

This program aimed to help adolescents modify 

their diets and insulin regimens, enabling them 

to lead a lifestyle that closely resembled that of 

their peers without diabetes. The program was 

delivered through three-hour interactive, group-

based sessions totaling 12 hours. 

Mode: Group sessions with parents 

Personnel: Research secretary and assistants 

Duration: 1 month 

Delivery method: In-person and phone calls 
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Intervention: Structured educational group 

program 

Description: 

The intervention consisted of two one-day 

workshops designed to teach the adapted 

CASCADE approach (Child and Adolescent 

Structured Competencies Approach to Diabetes 

Education), which covers four modules: Module 

1: The connection between diet, insulin, and 

blood glucose levels, Module 2: Blood glucose 

testing, Module 3: Insulin adjustment—benefits 

and challenges, and Module 4: Coping with 

diabetes. 

Mode: Group sessions 

Personnel: Pediatricians and nurses 

Duration: 2 days 

Delivery method: In-person 
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Intervention: A structured education program 

Description: 

A 10-hour educational curriculum was 

implemented to offer intensive coaching tailored 

to participants’ family lifestyles and their 

readiness for greater independence. The program 

addressed challenges related to nutrition, 

emphasized carbohydrate counting, and 

supported dietary management strategies. 

Mode: Group sessions with family involvement 

Personnel: Primary outpatient clinician, inpatient 

nurses, and certified diabetes educator 

Duration: 1 year 

Delivery method: In-person 
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Intervention: Multidisciplinary educational 

program 

Description: 

The PAANDA program (a care initiative for 

adolescents and children with diabetes mellitus) 

teaches patients how to manage their blood 

glucose levels and encourages regular glucose 

testing. 

Mode: Group sessions with caregiver 

participation 

Personnel: Social workers, pediatric nurses, and 

endocrinologists 

Duration: 6 months 

Delivery method: In-person 
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Intervention: Structured education reassuring 

empowering nurturing (SEREN) Educational 

program for CYPs 

Description: 

The SEREN program covers topics such as the 

causes of T1DM, carbohydrate counting, insulin 

dose adjustments, hypoglycemia management, 

sick-day protocols, diabetic ketoacidosis 

management, complications, and the effects of 

exercise. 

Mode: Group sessions with parental involvement 

Personnel: Pediatric diabetes specialists, nurses, 

and dieticians 

Duration: 6 weeks 

Delivery method: In-person 
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Intervention: Summer camp and intensive 

insulin treatment 

Description: 

The educational program covered insulin 

injection techniques, blood glucose monitoring, 

identifying and managing hypoglycemia, 

hyperglycemia, and ketosis, insulin dosage 

adjustments based on diet and exercise, diabetic 

nutrition, carbohydrate counting, diabetes-

related complications, the significance of 

maintaining diabetes control and exploring new 

therapies for testing glycemic control. 

Mode: Group sessions 

Personnel: Pediatric endocrinologists, nurses, 

dietitians, interns, and psychologists 

Duration: 7 days 

Delivery method: In-person S
ig

n
if

ic
an

t 
re

d
u

ct
io

n
 o

f 
H

B
A

1
c 

le
v

el
s 

fr
o
m

 p
re

-c
am

p
 

b
as

el
in

e 
u
p

 t
o

 6
 a

n
d

 1
2

 m
o
n
th

s 
(a

b
o
u
t 

-1
.5

%
) 

(P
 <

 0
.0

5
) 

T
h

er
e 

w
as

 a
 s

ig
n

if
ic

an
t 

en
h

an
ce

m
en

t 
in

 k
n
o

w
le

d
g

e 
an

d
 s

el
f-

m
an

ag
em

en
t 

at
 b

o
th

 6
 a

n
d

 1
2

 m
o
n

th
s 

af
te

r 
th

e 
ca

m
p

, 
al

o
n
g

 

w
it

h
 a

 n
o

ta
b
le

 i
m

p
ro

v
em

en
t 

in
 o

v
er

al
l 

g
en

er
ic

 Q
O

L
 s

co
re

s 
(P

 

=
 0

.0
4

).
 



Elamin et al.                                                                                        J Med Sci Interdiscip Res, 2023, 3(1):41-64  
 

 

48 

1
4
 

S
an

ti
p

ra
b
h

o
b

 e
t 

a
l.

 [
2
9

] 

2
0
0
5
 

T
h

ai
la

n
d
 

P
re

 /
 /

p
o

st
 -

 o
b
se

rv
at

io
n
al

 s
tu

d
y

 

3
 m

o
n
th

s 

6
2
 

7
.7

%
:3

2
.3

%
M

 

1
4

.1
 +

/-
 4

.3
 y

ea
rs

 

C
am

p
 

Intervention: Camp-based diabetes education 

program 

Description: 

This 5-day camp involved small-group 

discussions on various diabetes self-management 

topics and lectures covering insulin therapy and 

injection techniques, the importance of diabetes 

control, blood glucose monitoring, exercise and 

diabetes, diabetic nutrition, complications of 

diabetes, managing special events, exploring 

new therapies for diabetes, and engaging in 

social programs. 

Mode: Group sessions 

Personnel: Endocrinologists, fellows, nurses, 

psychologists, dietitians 

Duration: 5 days 

Delivery method: In-person S
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Intervention: Camp-based diabetes education 

program 

Description: 

This 5-day program featured lectures, games, 

and small-group discussions covering the 

disease’s etiology and symptoms, insulin therapy 

and injection techniques, the importance of 

diabetes control, blood glucose monitoring, the 

role of exercise in managing diabetes, diabetic 

nutrition, complications of diabetes, as well as 

the recognition and management of 

hypo/hyperglycemia and ketosis. It also included 

discussions on insulin dosage adjustments based 

on dietary and activity changes, managing 

special situations like sick days, and concluded 

with a 6-month post-camp follow-up on 

glycemic control. 

Mode: Group sessions 

Personnel: Endocrinologists, fellows, nurses, 

psychologists, dietitians 

Duration: 5 days 

Delivery method: In-person S
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Intervention: Summer camp educational program 

Description: 

The camp offered three separate 20-day sessions, 

each featuring daily educational lectures and 

discussions. Blood glucose levels were 

monitored four times a day, with adjustments 

made as needed before each meal. Insulin 

dosages were modified accordingly, and all 

insulin injections were supervised. Meals were 

carefully planned by a licensed dietitian. 

Mode: Group sessions 

Personnel: Medical students and physicians 

Duration: 20 days 

Delivery method: Camp-based (in-person) 
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Intervention: Diabetes summer camp-

educational program 

Description: 

The program offers a combination of didactic 

and interactive activities for children, focusing 

on the disease’s causes and symptoms, insulin 

therapy, blood glucose monitoring, nutrition, 

recognizing and managing complications, the 

interplay between exercise, food intake, and 

insulin doses, the importance of diabetes control, 

daily management of T1DM, stress 

management, and addressing other life 

challenges. 

Mode: Group sessions with parents 

Personnel: Medical director, physician, dietitian, 

and psychologist 

Duration: 1 week 

Delivery method: Camp-based (in-person) 
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 Intervention: Choices diabetes program 

Description: 

The behavioral intervention consists of six 

weekly 2-hour sessions covering: 1. Decision-

making and record-keeping, 2. Meal planning, 3. 

Insulin timing, 4. Getting back on track, 5. 

Further decision-making, and 6. Managing the 

psychological effects of diabetes. 

Mode: Group sessions with parents 

Personnel: Physician consultants, psychologists, 

and dietitians 

Duration: 6 weeks 

Delivery method: In-person 
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Intervention: Telehealth behavioral therapy 

Description: 

This intervention involves phone-based sessions 

with a therapist, focusing on self-care behaviors 

that promote effective diabetes management. 

The sessions emphasize setting goals for 

diabetes management, identifying challenges, 

and providing education to overcome potential 

barriers. 

Mode: Individual sessions with families 

Personnel: Research coordinators, assistants, and 

clinical psychology interns 

Duration: 12 weeks 

Delivery method: Phone-based sessions 
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Intervention: Internet coping skills training 

program (TEENCOPE) 

Description: 

TEENCOPE is a web-based behavioral 

intervention designed to manage diabetes and 

develop coping skills. The program includes four 

weekly sessions focused on glucose control, 

nutrition, exercise, sick day management, and 

the use of new technology, along with five 

weekly sessions on self-talk, communication, 

social problem-solving, stress management, and 

conflict resolution. 

Mode: Group sessions with parents 

Personnel: Nurses, clinical psychologists, and a 

web development team (web designers and 

programmers) 

Duration: 5 weeks 

Delivery method: Web-based sessions 
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Intervention: Tailored mobile and web-based 

diabetes messaging system 

Description: 

This behavioral intervention utilized a text 

messaging system to encourage and remind 

adolescents about their diabetes self-care 

responsibilities. Adolescents received 10 

personalized text messages per week, tailored to 

their individually reported barriers to managing 

diabetes. 

Mode: Individual 

Personnel: Experts in diabetes adherence and 

clinical care 

Duration: 3 months 

Delivery method: Online-based 
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Intervention: Internet coping skills training 

(TEENCOPE) vs. managing diabetes (MD) 

program 

Description: 

This behavioral intervention compares two 

programs: TEENCOPE, which includes five 

weekly sessions focusing on social skills 

training, cognitive behavior modification, 

assertive communication, stress reduction, and 

conflict resolution, and MD, an online diabetes 

education program consisting of five sessions, 

each featuring case studies and problem-solving 

exercises. 

Mode: Group 

Personnel: Nurses, psychologists, and Ph.D. 

candidates 

Duration: 5 weeks 

Delivery method: Face-to-face and web-based 

sessions 
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Intervention: Internet psycho-education 

programs 

Description: 

This behavioral intervention compares the 

effectiveness of TEENCOPE, which includes 

self-talk, interpersonal communication, social 

problem-solving, stress management, and 

conflict resolution, with managing diabetes, 

which emphasizes decision-making for optimal 

outcomes, both programs offer 30-minute 

sessions once a week for five weeks. 

Mode: Group with parents 

Personnel: Trained research personnel 

Duration: 5 weeks 

Delivery method: Web-based sessions 
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Intervention: Guided self-determination youth 

(GSD-y) intervention 

Description: 

This behavioral intervention focuses on life 

skills training that empowers both the patient 

and provider, involving eight 1-hour sessions 

with 29 reflection sheets. The process follows 

six stages: (1) establishing a mutual relationship 

with clear boundaries, (2) self-exploration, (3) 

self-understanding, (4) shared decision-making, 

(5) action, and (6) feedback. 

Mode: Group with parents 

Personnel: Pediatric diabetes nurses, pediatric 

physicians, dieticians 

Duration: 8 to 12 months 

Delivery method: Face-to-face 
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Intervention: Family systems therapy for 

diabetes (BFST-D) via face-to-face or internet 

video conferencing (Skype) 

Description: 

The behavioral intervention (BFST-D) consists 

of four key components: 1) problem-solving 

training, 2) communication skills training, 3) 

cognitive restructuring (challenging ingrained 

beliefs), and 4) family therapy techniques, 

offered either in person or through virtual 

sessions. The sessions involve modeling, 

providing instructions and feedback, and guiding 

the practice of new skills through behavioral 

tasks. 

Mode: Group with caregiver 

Personnel: Research assistants, psychologists 

Duration: 12 weeks 

Delivery method: Face-to-face and Skype video 

call 
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Intervention: Family-centered approach 

Description: 

This behavioral intervention focuses on: 1) 

identifying barriers to family self-management 

using the validated problem recognition in 

illness self-management (PRISM) tool, 2) 

providing tailored self-management resources 

from the healthcare system to address these 

barriers, and 3) considering alternatives to 

existing behaviors (social, emotional, or 

financial). The intervention is conducted through 

four group sessions coordinated with diabetes 

clinic visits. 

Mode: Individual sessions with families 

Personnel: Trained nurses 

Duration: 9 months 

Delivery method: Face-to-face 
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Intervention: Flexible lifestyle empowering 

change trial (FLEX) 

Description: 

This behavioral intervention combines 

motivational interviewing (MI) and problem-

solving skills training (PSST). It consists of four 

40-60 minute coaching sessions, spaced one 

month apart. The sessions focus on (1) 

evaluating concerns related to managing T1DM, 

(2) engaging with young individuals, and (3) 

assigning behavioral tasks. Goal setting during 

each session includes aspects like blood glucose 

monitoring (BGM), continuous glucose 

monitoring (CGM), and insulin dosing. The 

sessions conclude by incorporating parents into 

discussions about how they can support the goals 

set by the youth. 

Mode: Group sessions with parents 

Personnel: Dietician, nurse, certified diabetes 

educator (CDE) 

Duration: 7 months 

Delivery method: Face-to-face, followed by 

phone calls/text messages 

 

S
ig

n
if

ic
an

t 
re

d
u

ct
io

n
 i

n
 h

b
a1

c 
b
y

 0
.4

%
 (

P
 =

 0
.0

3
) 

T
h

er
e 

w
as

 n
o

 s
ta

ti
st

ic
al

ly
 s

ig
n
if

ic
an

t 
d
if

fe
re

n
ce

 i
n

 t
h

e 
n
u

m
b

er
 o

f 
d

ay
s 

w
it

h
 

cl
in

ic
al

 h
y
p

o
g

ly
ce

m
ia

. 



Elamin et al.                                                                                        J Med Sci Interdiscip Res, 2023, 3(1):41-64  
 

 

52 

2
8
 

B
ak

ır
 e

t 
a
l.

 [
4
3

] 

2
0
2
1
 

T
u

rk
ey

 

R
C

T
 

6
 m

o
n
th

s 

5
0
 

2
5

 T
: 

2
5

 C
 

5
0

%
F

:5
0

%
M

 

1
4

 ±
 2

 y
ea

rs
 

 

H
o

m
e 

v
is

it
s 

an
d

 v
ir

tu
al

ly
 

Intervention: Information–motivation–

behavioral skills model 

Description: 

This behavioral intervention involves multiple 

phone calls and home visits, providing 

information on diet and exercise, fostering 

motivation through a positive attitude in 

applying this knowledge, offering support, and 

addressing health concerns. It also focuses on 

developing behavioral skills and facilitating 

behavior changes to meet daily goals. 

Mode: Group sessions 

Personnel: Nurses 

Duration: Approximately 2 months 

Delivery method: Face-to-face and phone calls 
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Intervention: Intensive diabetes management 

(IDM) with intensive follow-up 

Description: 

This individualized program provided 6 to 8 

hours of education per family, where patients 

reviewed their meal plans and learned to adjust 

their insulin dosages. Incentives were offered 

when the HbA1c target was achieved. This 

approach was compared to group education with 

routine follow-up, which consisted of 2-hour 

sessions. 

Mode: Group with families 

Personnel: Nurses, dieticians, diabetologists, and 

research fellows 

Duration: 6 to 8 hours of education across 3 to 4 

sessions (duration not specified) 

Delivery method: Face-to-face and phone-call 

follow-up 
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Intervention: A wireless, portable system to 

enhance adherence and glycemic control 

Description: 

The intervention involved providing the 

experimental group with a handheld device 

equipped with diabetes data management 

software, a wireless modem, and a wireless-

enabled blood glucose monitor. Additionally, an 

integrated motivational game was included, 

where participants guessed their blood glucose 

levels based on the last three readings. This was 

compared to the control group, who only 

received the new technologies without the game 

element. 

Mode: Group with parents 

Personnel: Trained research assistants 

Duration: 4 weeks 

Delivery method: Motivational game/virtual 
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Intervention: Mobile diabetes education 

Description: 

Parents undergo a 5-day training program, either 

in a group or one-on-one setting, focused on 

insulin function, insulin adjustment, managing 

sick days, and addressing daily challenges. This 

training is followed by 24 mobile-based follow-

up sessions annually. 

Mode: One-to-one or group with families 

Personnel: Pediatric nurses and diabetologists 

Duration: 5-day yearly courses 

Delivery method: Mobile phone 
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Intervention: A multicenter motivational 

interviewing program 

Description: 

Participants engaged in individual, patient-

centered motivational interviewing sessions 

aimed at increasing awareness of diabetes and 

exploring alternatives to existing behaviors, 

considering social, emotional, and financial 

factors. The sessions focused on problem-

solving, decision-making, goal-setting, and 

reducing resistance to therapy. 

Mode: Individual 

Personnel: Psychologists and nurses 

Duration: 12 months 

Delivery method: Face-to-face 
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Intervention: Chat line as a tool to improve 

coping with diabetes 

Description: 

Weekly sessions were conducted for a minimum 

of two years, lasting 90 minutes each, focusing 

on diabetes management, anxiety about the 

future, and addressing interpersonal and social 

relationships. 

Mode: Group with parents 

Personnel: Research assistant, physician, and 

psychologist 

Duration: Weekly sessions with a 2-year follow-

up 

Delivery method: Chat line N
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Intervention: Pediatric diabetes education portal 

Description: 

A website designed for patients and their 

families to access clinic test results, view 

educational content related to these results and 

interact with their diabetes educator. It includes 

fingerstick, hemoglobin A1c (HbA1c) testing, 

and regular use of a continuous glucose 

monitoring system (CGMS), with results 

uploaded after each clinic visit. Patients and 

families were categorized as either website users 

or non-users. 

Mode: Group with families 

Personnel: Diabetes care team, including 

endocrinologists and educators 

Duration: 3-5 days 

Delivery method: Online-based 
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Intervention: Visual learning on mobile phones 

Description: 

Two mobile phone applications were used: (1) a 

picture-based diabetes diary app that allowed 

users to log physical activities and take photos of 

their food intake, with Bluetooth connectivity to 

a glucometer to track blood glucose levels, and 

(2) a web-based, encrypted short message 

service (SMS) that was password-protected for 

secure communication. 

Mode: Group with parents 

Personnel: Researchers and physicians 

Duration: 3 months 

Delivery method: Mobile apps 
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 Intervention: Impact of telemedicine assessment 

on glycemic variability 

Description: 

Training on the Accu-Chek (Roche) Smart Pix 

software was provided, followed by the 

measurement of glucose values for 3 months. 

These values were then compared with those 

from a subsequent 4-month period where 

telemedicine support was not used. 

Mode: Group with families 

Personnel: Researchers and diabetes specialists 

Duration: 3 months 

Delivery method: Online-based S
ig

n
if

ic
an

t 
re

d
u

ct
io

n
 i

n
 m

ea
n

 h
b

a1
c 

le
v

el
s 

(P
 =

 0
.0

1
2

) 

T
h

er
e 

w
as

 n
o

 n
o

ta
b
le

 d
ec

re
as

e 
in

 m
ea

n
 b

lo
o

d
 

g
lu

co
se

 (
M

B
G

) 
o
r 

th
e 

H
ig

h
 B

lo
o

d
 G

lu
co

se
 I

n
d

ex
 

(H
B

G
I)

. 



J Med Sci Interdiscip Res, 2023, 3(1):41-64                                                                                        Elamin et al. 
 

 

55 

3
7
 

B
in

-A
b
b

as
 e

t 
a

l.
 [

5
2
] 

2
0
1
4
 

K
S

A
 

P
ro

sp
ec

ti
v
e 

ex
p

er
im

en
ta

l 
tr

ia
l 

(p
re

-/
p
o
st

 i
n
te

rv
en

ti
o
n

 t
es

t)
 

6
 m

o
n
th

s 

2
0
0
 

B
o

th
 g

en
d

er
s 

(u
n
sp

ec
if

ie
d

) 

1
1

 y
ea

rs
 

V
ir

tu
al

ly
 

Intervention: Mobile phone messaging service 

Description: 

Children received daily informational texts, 

weekly interactive messages, and multimedia 

video messages through their parents. These 

communications covered essential diabetes care 

knowledge, including symptoms, signs, 

pathophysiology, etiology, diagnosis, and 

management, such as insulin therapy, dietary 

therapy, psychotherapy, and updates on the latest 

diabetes-related news. 

Mode: Group with parents 

Personnel: Pediatricians and research assistants 

Duration: 6 months 

Delivery method: Text messaging and phone 

calls 
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Intervention: Pediatrician and nurse counseling 

Description: 

Participants in the intervention group received 

three-monthly doctor visits, monthly nurse visits, 

and biweekly phone calls, while the control 

group had three-monthly doctor visits. The 

intervention provided information on general 

diabetes management, strategies to minimize 

complications and disease control techniques. 

Mode: Group 

Personnel: Pediatricians and nurses 

Duration: One year 

Delivery method: Face-to-face and phone calls 
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Intervention: Technology and social media 

Intervention 

Description: 

The intervention utilized three digital 

techniques: 1) Facebook, a social media 

platform, for interactive communication 

providing diabetes support and education; 2) 

Twinkle.Net, an integrated pediatric diabetes 

electronic management system for monthly 

audits and more frequent follow-ups with 

patients exhibiting poor control; and 3) 

Diasend®, a blood glucose and insulin pump 

data management system that allows quick 

access to and analysis of glucose data, enabling 

tailored treatment adjustments. 

Mode: Group with families 

Personnel: Pediatric diabetes team 

Duration: 1 year 

Delivery method: Social media technology 
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Intervention: Serious videogame for flexible 

insulin therapy 

Description: 

In the game “L’Affaire Birman,” players tackle 

diabetes-related issues such as hypoglycemia or 

hyperglycemia by adjusting insulin doses. No 

supplementary education was provided beyond 

what was based on the player’s blood glucose 

levels, physical activity, and carbohydrate 

intake. 

Mode: Group with families 

Personnel: Physicians, nurses, dietitians, and 

expert diabetic patients (academic diabetes care 

team) 

Duration: Approximately 3 months 

Delivery Method: Web-based game sessions 
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Intervention: Therapeutic play intervention (ITP) 

Description: 

Children in the intervention group first watched 

a video of other children injecting insulin into a 

doll, followed by a narrative about a child with 

T1DM self-injecting insulin at school. 

Afterward, the children recorded themselves 

injecting the doll again. In contrast, the control 

group received standard clinic-based education. 

Mode: Group with families 

Personnel: Trained nurses and the research team 

Duration: 1 month 

Delivery Method: Face-to-face 
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Intervention: Interactive nutrition education 

Description: 

Participants, all with poorly controlled type 1 

diabetes managed using insulin pumps, were 

randomly assigned to one of two groups: the 

experimental group (E), which utilized 

interactive techniques such as quizzes and 

multimedia applications, or the control group 

(C), which only received traditional lecture-

based instruction. The educational content 

focused on carbohydrate counting, blood glucose 

response to food, and healthy eating practices. 

Mode: Group with parents 

Personnel: Trained dietitian 

Duration: 3 months 

Delivery Method: Face-to-face sessions followed 

by interactive mobile apps 
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Intervention: Telehealth system 

Description: 

Patients and parents were categorized into 

frequent callers, who contacted the system daily, 

5–6 times per week, 1–2 times a week, or once 

every 15 days, and infrequent callers, who called 

less often. Counseling sessions were conducted 

through communication networks to discuss the 

current treatment plan and address diabetes-

related questions, including insulin dosing, blood 

glucose regulation, carbohydrate counting, and 

the appropriate actions for managing 

hyperglycemia and hypoglycemia. 

Mode: Group with families 

Personnel: Diabetes team (nurses, dietitians, 

psychologists, and physicians) 

Duration: 3 months 

Delivery Method: Internet and smartphones 
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Intervention: Positive psychology intervention 

Description: 

Every two weeks, the control group (EDU) 

received educational materials, which included 

information on adherence, HbA1c, and 

hypoglycemia. The intervention group, Positive 

Affect (PA), received the same materials as the 

EDU group, along with additional reminders 

focused on gratitude, self-affirmation, parental 

affirmation, and small gifts. 

Mode: Group with caregivers 

Personnel: Trained research assistants 

Duration: 2 months (8 weeks) 

Delivery Method: Text message or phone call N
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Intervention: Carbohydrate counting App using 

image recognition 

Description: 

The iSpy app, an advanced mobile application 

designed to assist young people with T1DM in 

counting carbohydrates by identifying food 

through images, was provided to participants on 

their mobile devices. Participants were tasked 

with using the app to complete various activities. 

Mode: Group 

Personnel: Registered dietitians and educators 

Duration: 3 months 

Delivery Method: Mobile app 
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Intervention: Mobile educator tool/program 

Description: 

The mobile diabetes educator (MDE) includes 

eight animated, interactive modules featuring a 

preadolescent with T1DM of uncertain ethnicity. 

These modules cover topics such as the etiology 

of diabetes, blood sugar control, and 

recommended diet and exercise plans. A tablet 

with information on diet, glucose testing, 

glucose responses, and insulin management was 

provided to parent-child pairs. 

Mode: Group with parents 

Personnel: Children’s educational media 

consultants 

Duration: One hour 

Delivery Method: Interactive electronic book 

(mobile) 
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Intervention: eHealth program 

Description: 

Participants were randomly assigned to either the 

wait-list control group or the type 1 teamwork 

website. They received access to the eHealth 

program via email, along with instructions on 

how to navigate it. The program included 

information on adolescent challenges, fostering 

positive partnerships between parents and 

adolescents, encouraging positive 

communication, gradually increasing adolescent 

responsibility, understanding parental emotions, 

and the importance of self-care. Type 1 

Teamwork consisted of six interactive sections. 

Mode: Group of parents of adolescents 

Personnel: Pediatric diabetes endocrinologists 

Duration: 6 months 

Delivery Method: Web-based sessions 
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Intervention: Counting carbs to be in charge 

Description: 

This intervention aimed to assess the 

effectiveness of teaching carbohydrate counting 

principles. It began with an evaluation of 

participants’ knowledge, followed by either an 

online or in-person session conducted by a 

dietitian, and concluded with a post-intervention 

evaluation. 

Mode: Group 

Personnel: Dietitians 

Duration: Approximately 1 month 

Delivery Method: Face-to-face and online 
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 Intervention: Hospital discharge education plan 

Description: 

During hospitalization, a multidisciplinary team 

delivered diabetes education, skill development, 

psychological support, telephone follow-up, and 

WeChat-based interventions. The educational 

sessions for children and their families 

emphasized problem-solving, coping strategies, 

self-management techniques, and decision-

making skills. 

Mode: Group with families 

Personnel: Nurse, nutritionist, endocrinologist, 

pharmacist, and psychologist 

Duration: 4 months 

Delivery Method: Face-to-face and phone call 

follow-up 
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Results and Discussion 

Characteristics of Studies 

The 49 studies included in this review were published 

from 2000 to 2021, with research spanning across 18 

different countries. Most of the studies (33 out of 49) 

were published after 2011. Among these, 12 (24%) used 

qualitative designs, while 37 (76%) utilized mixed-

methods approaches. The quantitative studies included 6 

randomized controlled trials (RCTs) and four 

observational studies (case-control or cohort). 

Furthermore, 36 (73.5%) of the studies compared 

outcomes between participants receiving educational 

interventions and those in control groups, who continued 

their usual care. Other studies focused on comparing 

different educational interventions or analyzing pre- and 

post-test data. 

The studies varied considerably in terms of intervention 

types, study designs, and outcome measures. For 

classification purposes, the duration of the educational 

intervention was grouped into three categories: 24 (49%) 

studies had interventions lasting ≤ 3 months, 15 (30.6%) 

lasted between three and 6 months, and 10 (20.4%) 

ranged from 6 to 12 months. A significant reduction in 

HbA1c was observed in 28 out of 49 studies (57%). 

Specifically, 16 studies showed a notable decline in 

HbA1c between three and six months post-intervention, 

while three studies measured HbA1c levels ≥ 1 year after 

the intervention. 

Population Characteristics 

The scoping review included 5,874 patients across all 49 

studies, with ages ranging from 10.3 to 17.3 years. 

Several studies [31, 32, 38, 39, 49, 53, 59, 63] also 

targeted young adults aged 18 to 25 years, who had been 

diagnosed with T1DM for at least a year. Of the 49 

studies, 42 (85.7%) had an average gender distribution of 

44% male and 56% female participants. 

Characteristics of Interventions 

The patient education interventions across the studies 

varied in terms of goals, target populations, delivery 

methods, and locations, which are detailed in the 

supplementary information (Table 1). These 

interventions were designed to enhance coping skills and 

knowledge for both patients (children and adolescents) 

and their caregivers (families) to improve T1DM 

management and patients’ daily lives. A total of 

seventeen (34.7%) interventions were conducted face-to-

face, 17 (34.7%) were delivered virtually (via mobile 

devices, video calls, or online platforms), and 15 (30.6%) 

combined both face-to-face and virtual methods. 

Additionally, 26 (53.1%) of the interventions were held 

in person at hospitals, clinics, or health centers, while 5 

(10.2%) took place in summer camps. 

Among the 46 group-based interventions, 33 (67.3%) 

involved family members or support persons, while 13 

(26.5%) did not. Three interventions were individually 

delivered to patients. A significant proportion of 

interventions (42 or 85.7%) were led by healthcare 

providers, while 7 (14.3%) were facilitated by 

researchers and trained assistants. Additionally, 22 

interventions (44.9%) were managed by 

multidisciplinary teams. 

The interventions varied in format, with 7 (14.3%) 

structured as session-based educational programs, 5 

(10.2%) implemented in summer camp settings, 5 

(10.2%) focusing on behavioral and coping skills, and 4 

(8.2%) utilizing peer education approaches involving 
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group discussions. Other methods included motivational 

interviews, game-based interventions, therapeutic play, 

psychological support, dietary education focusing on 

carbohydrate counting, and intensive diabetes education 

programs that incorporated regular blood glucose 

monitoring, self-management techniques, and hospital 

discharge plans. Most interventions included education 

on T1DM pathophysiology, carbohydrate counting, 

insulin adjustments, managing complications, and sick-

day management. 

Study Outcomes 

The primary outcome of this review was the change in 

HbA1c levels. Nearly all interventions, or 48 out of 49 

studies (98%), reported a reduction in HbA1c levels 

following the intervention, with 28 (58%) of these 

reductions being statistically significant. Additional 

outcomes examined included knowledge acquisition, 

behavioral changes, psychological outcomes, quality of 

life (QOL), and overall health status. Specifically, 16 

studies assessed diabetes-related knowledge as a learning 

outcome, with 12 studies (75%) showing significant 

improvements. Behavioral outcomes, including dietary 

habits, self-care practices, blood glucose monitoring, 

self-management, problem-solving, and adherence to 

insulin therapy, were evaluated in 23 studies (46.9%), 

with 22 studies reporting positive changes in at least one 

of these areas. 

In terms of psychological and socio-psychological 

impacts, 10 studies identified improvements in self-

esteem, self-efficacy, coping abilities, discharge 

readiness, motivation, stress reduction, and treatment 

satisfaction. Additionally, 16 studies out of 49 reported 

improvements in QOL, with 5 of these showing 

statistically significant results. Health outcomes, 

including reductions in diabetes-related complications 

(such as hypo- and hyperglycemia) and fewer hospital 

admissions, were documented in eight studies. 

Education is a critical component of diabetes 

management, providing tailored care that enhances 

treatment adherence and helps prevent complications, 

ultimately improving overall management [65]. 

According to Lorig and Holman [9], education empowers 

patients to better understand their condition, develop the 

necessary skills to handle challenges, personalize their 

treatment, and maintain a high QOL. This study 

contributes valuable insights to the ongoing scientific 

discussion regarding the effectiveness of various 

interventions aimed at improving the well-being of 

children and adolescents with diabetes. 

Overall, most educational interventions led to improved 

glycemic control, as evidenced by reductions in HbA1c 

levels. This suggests that educational interventions can 

be effective in managing T1DM in children and 

adolescents. However, many studies did not address 

critical factors such as the sustainability of glycemic 

control, even though prolonged glycemic control is a key 

factor in preventing both acute and chronic complications 

in young patients with type 1 diabetes [66]. 

Educational interventions must be tailored to the 

individual patient, considering their age, cultural 

background, stage of diabetes, lifestyle, and maturity 

[67]. For example, data from over 15,000 participants in 

the T1DM Exchange registry in the United States 

highlighted a concerning increase in HbA1c levels 

between the ages of 13 and 25 years, with the highest 

average of 9.2% among 19-year-olds, showing the need 

for targeted efforts to optimize glycemic control in this 

age group [68]. 

When examining the best models for educational 

interventions, a positive trend was observed in 13 out of 

22 (59.1%) studies involving multidisciplinary teams 

composed of doctors, nurses, dietitians, and 

psychologists. These collaborative interventions proved 

to be effective in managing T1DM in children and 

adolescents, leading to significant improvements in 

glycemic control. Wigert et al. [69] identified three 

critical outcomes associated with effective 

multidisciplinary teams in diabetes care: 1) fostering 

long-term relationships, 2) integrating diverse 

knowledge through teamwork, and 3) ensuring proper 

documentation. 

The ability of healthcare providers to communicate 

effectively with each other and with patients is essential 

for building trust and shared responsibilities, and 

ensuring the success of the intervention. Additionally, 

proper documentation is key to patient follow-up and 

maintaining the effectiveness of the team [69]. 

Likitmaskul et al. [20] emphasized that a 

multidisciplinary approach is crucial for supporting 

diabetic children and their families in managing blood 

sugar levels, addressing emerging issues, and ensuring 

long-term self-care. 

Most studies reporting significant improvements in 

glycemic control measured HbA1c levels between three 

and six months post-intervention, while few studies 

tracked HbA1c levels for more than a year. This suggests 
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that many effective interventions cannot sustain long-

term glycemic control. However, studies that included 

regular follow-up consultations over a year or more 

demonstrated long-term improvements in HbA1c and a 

reduction in severe hypoglycemia episodes [70]. 

Feedback from participants indicated that the 

interventions were beneficial, resulting in improved 

health outcomes, such as fewer diabetes-related 

complications and reduced hospital admissions and 

lengths of stay [38, 54, 55, 58, 61, 62]. Evaluating patient 

feedback is essential to refine intervention content, 

design, and delivery, and ensure targeted patient care 

[71]. 

QOL is a multidimensional measure that reflects a 

patient’s overall well-being, including physical, 

psychological, and social functioning [72]. Sixteen 

education interventions measured QOL, with five 

reporting statistically significant improvements. Peer-

based interventions, in particular, showed that sharing 

experiences and management strategies for T1DM not 

only helped patients learn from one another but also 

raised awareness about their condition [73]. 

Conclusion 

The findings of this study highlight that the effectiveness 

of educational interventions is influenced by the duration 

of the intervention. This underscores the importance of 

embedding continuous educational programs within all 

diabetes management frameworks, rather than restricting 

them to a specific timeframe or initiating them only at the 

onset of a patient’s follow-up care. Furthermore, it is 

advised that an organized, multidisciplinary approach to 

education be implemented in two stages: 1) an 

introductory phase providing a broad understanding of 

T1DM management for both patients (children and 

adolescents) and their families, and 2) a personalized, 

patient-specific phase where the unique needs and 

characteristics of each individual are considered, and the 

educational materials are customized accordingly. This 

dual-phase approach is expected to foster more effective, 

long-lasting, and possibly cost-efficient improvements in 

managing glycemic control. 
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