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Abstract

Background: Poor glycemic management in adolescents with type 1 diabetes mellitus (T1IDM) increases complications.
Enhanced control is associated with other factors, such as cultural, socioeconomic, and health care system disparities specific to
the Middle East, which can greatly influence individuals' ability to get and use health care services as well as their reaction to
treatment approaches.

Objective: This study aims to evaluate the impact of the family-centered empowerment model on Jordanian adol escents with
T1DM, focusing on their glycosylated hemoglobin levels, self-efficacy, and quality of life (QOL).

Methods: A randomized controlled trial involved 68 adolescentswith T1DM visiting Jordanian Royal Medical Services clinics.
Two sets of participant groups were created: control (n=34) and intervention (n=34). Participants were randomly assigned to
either the intervention group, receiving the family-centered empowerment model intervention, or the control group, receiving
standard care. Data were collected through face-to-face interviews and medical records.

Results: From April to October 2023, a total of 68 adolescents with TIDM participated in the study at the Jordanian Royal
Medical Services. QOL had significant improvement among 13 (38%) of the 34 participants in the intervention group, and the
program significantly improved moderate self-efficacy levelsin 12 (35%) patients (P<.001). In addition, the average glycosylated
hemoglobin levels dropped from 11.25% to 10.23% (P<.001). Additionally, improvements were seen in stress management,
communication, and treatment adherence, with a substantial decrease in treatment obstacles. The intervention was successful in
improving both clinical and psychosocial outcomes, as evidenced by the fact that the control group showed no noticeable
improvements in these parameters.

Conclusions: The study suggeststhat patientswith T1IDM should receive continuous care education sessions, including self-care
training, to improve their health. Nurses should also incorporate this training into treatment plans and educational programs for
adol escents to enhance their QOL.

Trial Registration: Clinical Trials.gov NCT06694467; https.//clinicaltrials.gov/study/NCT06694467

(IMIR Form Res 2024;8:e64463) doi: 10.2196/64463
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Introduction

Diabetes mellitusisaprevalent and increasingly acknowledged
medical disorder that affects individuals worldwide. It is a
metabolic condition marked by elevated blood glucose levels
that can cause serious side effects like renal failure, heart
disease, blindness, and even amputations[1]. For type 1 diabetes
mellitus (T1DM), to keep their blood glucose levels within a
target range and avoid problems, patients must take insulin
therapy for the rest of their lives and exercise cautiously [2].
The essentials of managing T1DM are insulin delivery,
carbohydrate counting, and blood glucose monitoring [2]. The
occurrence of T1IDM at regiona and population levels is of
great interest, indicating that geographic location and ethnicity
can have a significant impact on the prevalence of TIDM [3,4].
Worldwide distribution of thisillness appears to be influenced
by both genetic and environmental variables, while the reasons
for these variances are still a mystery to experts[4].

T1DM isachalenging disease that requires proper adherence
to treatment by adolescents, who otherwise will experience
adverse health issues in their management. These health issues
arefurther compounded by the unsatisfactory glycemic control.
Some of the cultural aspects applicable to the Middle East
include perception on health and diabetes and family dynamics,
which are the patterns of relationships and interactions within
afamily, including responsibilities, communication techniques,
emotional bonding, and cultural influences, which may have
an impact on glucose control. A child's attitude and strategy
for treating their diabetes may be greatly impacted by these
dynamics. Children with TIDM often depend ontheir families
support and encouragement to follow their treatment plans,
dietary recommendations, and daily physical activity [5,6]. The
American Diabetes Association recommends parents and
caregiversto educate themselves about T1DM; attend diabetes
education classes; and learn insulin administration, blood
glucose interpretation, hypoglycemia or hyperglycemia signs,
ketoacidosis treatment, and carbohydrate counting [7].

Previous studies concerning family-centered practices have
revealed the curiosity of integrating families in the treatment
process of several conditionssuch as T1DM [8]. Theteamwork
coping skillsintervention is one of the most popular works that
was conducted by Harris et a [9]. The purpose of this study
wasto improve coping skillsamong the population with TADM
by increasing teamwork between adolescents and the members
of their households. This paper showed that families can
coalesce into a productive unit that not only improves the
clinical status of the youngster with diabetes but al so encourages
caregivers to provide more emotional support to adolescents
with the disease. Harris et al [9] stated that family context isa
critical component that contributes to the effectiveness of
diabetes management programs. The finding suggests that the
provision of coping skills to families, along with supportive
communication around treatment, empowers adolescentsto feel
more supported and thus largely enhances their self-efficacy
and treatment enactment. This study relates with the objectives
of the present research that focuses on family-based
empowerment to enhance the health status of Jordanian
adolescents with TIDM. One possibility of results of thistype
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of study indicates that the use of family-focused models in
diabetes treatment may not only improve clinical measures,
including glycosylated hemoglobin (HbA,), but also
dramatically influence psychosocial health. Family-centered
interventions are medical strategiesthat involve family members
in the management and treatment of a patient’s disease.
Increased adherence to medical advice is one of the many
advantagesthat these therapi es have been documented to provide
[8]. Furthermore, they can help to reduce parental anxiety as
well as to facilitate better communication between the health
care team and the family [8]. Harris et a [9] established the
Novel Interventions in Children’s Healthcare initiative to help
adolescentswith chronic illnesses, such as T1DM, who struggle
to manage their illness. To improve family dynamics, Novel
Interventions in Children’s Healthcare offers comprehensive
case management, individualized behaviora treatments, and
care coordination between family members and medical
professionals. By addressing adherence hurdles brought on by
outside variablesincluding housing, insurance, and educational
ingtitutions, this strategy seeks to enhance overal illness
management and health outcomes [9].

Adolescents who have greater levels of self-efficacy also tend
to have higher level s of self-confidence and positive self-esteem.
For people with diabetes, physical heath plays a significant
rolein determining quality of life (QOL) [10,11]. While parental
involvement is known to affect adolescent health in a grand
way, it is argued that the inclusion of parents’ feedback would
complement the studies and present a diverse opinion about the
effectiveness of the intervention [12]. Additionally, if the
researchers inquired how the parents adjusted to or how they
hel ped the children during theintervention, it will giveaninsight
into what kind of family scenarios were in play. For example,
parents could give feedback regarding increased use of
communication, changesin their or their child’srolein diabetes
management, or changes in attitude toward diabetes care [13].
The objective of this randomized clinical tria is to evaluate
how the family-centered empowerment model (FCEM) affects
the clinical and psychological outcomes of adolescents with
T1DM, with an emphasis on increases in QOL, self-efficacy,
and HbA .. levels.

Methods

Study Design and Settings

A randomized controlled clinical trial was conducted from April
to October 2023 at the Jordanian Royal Medical Services in
Amman, Jordan, and 68 participants were gathered by October
1, 2023. Analysis of the data was completed on November 15,
2023. The study was reported in accordance with the CONSORT
(Consolidated Standards of Reporting Trials) statement
(Multimedia Appendix 1).

Study Population

Patients and Recruitment

Thisclinica tria involved individuals with TIDM, aged 12-18
years, who had not taken part in any professional diabetes
education program for the preceding month of the study and
who had been diagnosed at least 6 months earlier. According
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to the direction of medical professionals, the course discussed
topics such as diabetes types, blood sugar regulation,
self-monitoring, exercise, diet, medicine administration, and
problem-solving methods, which frequently include
psychosocial support. The study excluded adol escents who had
severe long-term diseases or newly diagnosed T1DM.

An official diabetes education program isaplanned educational
endeavor designed to provide people with diabetes and their
familiesthe information and abilities they need to manage their
condition effectively. These parameters were adopted to ensure
that the study takes placein acontrolled environment and targets
the aspects of intervention of the study. To ensure a
representative sample from the clinic, many recruitment
techniques were used for this study. In the waiting rooms, we
distributed brochures and announcements with information.
The recruitment of adolescents with TIDM for this study
involved invited participantswith T1DM attending the Jordanian
Royal Medical Services clinics. Overal, 110 patients were
assessed for eigibility; of them, 68 adolescents fulfilled the
aforementioned inclusion criteria. After being recruited, the
study design and objectives wereillustrated to the patients and
their families, and written informed consent was obtained. The
participantswere given anonymous serial numbers, which were
randomized using an electronic randomizing app, Research
Randomizer (version 4.0; Social Psychology Network). The
sample was representative of the clinic's demographics,
including age, sex, and socioeconomic status, according to a
comparison of the clinical and demographic characteristics of
the recruited participants with the clinic’s larger patient
population. Patients were followed up for aperiod of 6 months.
Therewasno loss of follow-up, and none of the enrolled patients
withdrew from the study. With respect to the study population,
the mean duration of diabetes was 4.69 (SD 3.3) years for the
intervention group and 3.581 (SD 2.2) years for the control
group. Pen-based insulin administration systems were used,
using rapid-acting and long-acting formulations. Traditional
glucometer readings were used to regulate glycemia without
continuous glucose monitoring. The intervention and control
groups were derived from a combination of evidence-based
practices gleaned from previous similar studies, pilot studies,
and clinical experiences[14].

FCEM Intervention

The FCEM intervention aimed to help engage the adolescent,
an individua with T1DM, and his or her family in the
self-management process. Theintervention consisted of several
key components: first, education sessions: over the course of
the study, the participants received educationa training in
various aspects of diabetes such as diet, exercise, glucose
monitoring, and insulin administration. Emotional and
psychological needs aso formed an essential component of the
curriculum that was discussed. Cognitive behavioral therapy
was provided in group sessions, which was conducted over 4
weeks. Other materials used included brochures, videos, and
brainstorming activities. Second, goal -setting workshops: these
workshops stimulated participants to come up with sound,
reasonable, and achievable personal health goals in regard to
their condition of diabetes. Third, family involvement: parenting
skillswere offered to enable familiesto attend sessionsin order
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to help create a support base for them at home. It was noted
from discussions concerning diabetes self-management that
changes in family functions have a close relationship with
diabetes self-management. The other focusincluded adiscussion
of common issuesthat families experience and deal with. Fourth,
psychosocial support: the intervention included counseling
services, including stress management and communication with
health care providers and how to live with chronic health
conditions. While engaging familiesin the educational process
and treating for psychosocia needs, we sought to enhance the
supportive environment that may lead to better health for
adolescents with T1DM. Additionally, joint educational
workshops were conducted, in which parents engaged in
educational programs together with the adolescents. These
workshops included general information on T1DM, insulin,
food, exercise, and stress management. Parents were also able
to learn on how they could help their children in case they
encountered problems by attending these classestogether [15].
Furthermore, parents can do interactive role-playing activities
wheretheintervention involved hypothetical situationsinwhich
adolescents and parents could practice their communication
skills. Parents got knowledge on how to deal with health care
providers and assist their adolescents during planning for
management approaches[16]. In addition, they were trained on
family goal-setting, where the families were supposed to set
realistic health-related goals on their own in order to work as a
team in achieving diabetes management goals. Moreover,
support groups were created, and parents were encouraged to
join the groups where they exchanged their experiences
especially the challengesthey faced while parenting achild with
T1DM. They brought in a support group and gave parentstools
on how to deal with their children together with an opportunity
to interact with fellow parents [17]. Regular follow-up
communication was conducted after the course of the
intervention. This included telephone calls and SMS text
messagesto inform them of their child's progress, and additional
information given to demonstrate what is taught in sessions. A
feedback onwasaso conducted to helpin further enhancing
the internal validity; parents were afforded the chance to give
input asto the content and presentation of theintervention. This
way, they used their previous experiences to provide more
appropriate content to the program to suit the needs of the
adolescents and their families. Finally, at the end of the
intervention, parents were involved in talks that elaborated an
assessment of the program and the result achieved [18].

Research | nstrument

Inthisstudy, a4-part research instrument was used (Multimedia
Appendices 2-4). The first section of the questionnaire was
sociodemographic in nature, covering topics such as age, sex,
school grade, age at diagnosis, educational background and
employment of the parents, length of illness, number of daily
injections, frequency of daily blood glucose checks, number of
diabetes-related hospitalizations last year, and episodes of
hypoglycemia reported last month. HbA ;. readings were used
to monitor glucose management in teenagers, following the
American Diabetes Association’s recommendation for values
below 7% using Bio-Rad's high-performance liquid
chromatography technology. The Self-Efficacy Questionnaire
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(SEQ), which had 3 subscales, was the second portion. The
subscal eswere academic self-efficacy (items 1, 4, 7, 10, 13, 16,
19, and 22), social self-efficacy (items 2, 6, 8, 11, 14, 17, 20,
and 23), and emotional self-efficacy (items 3, 5, 9, 12, 15, 18,
21, and 24). Intotal, 8 components make up each subscale. The
entire instrument consisted of 24 items, and each item was
evaluated on a5-point Likert scale (from 1to 5), with apossible
score range of 24-120[19]. A high score denotes a high degree
of self-efficacy. The self-efficacy levelswere therefore classified
aslow (lessthan 60%), moderate (between 60% and 80%), and
high (more than 80%). The third section consisted of a
guestionnaire called the Pediatric Quality of Life Diabetes
Module. The 28 items evaluated on a5-point Likert scale (from
0 to 4) in this multidimensional tool were categorized into 5
domains: treatment obstacles (4 items), treatment adherence (7
items), concern (3 items), diabetic symptoms (11 items), and
communication (3 items). For teenage self-report, all of the
elements were flipped and linearly trandated to a 0-100 scale
in order to calculate each score. The total score was computed
by adding all items on the whole scale and dividing by the total
number of answered items [20]. Given the total score range
from0to 112, weclassified the scoresaslow (0 to 37), moderate
(38 to 74), and high (75 to 112). Higher scores corresponded
to improved QOL. Medical records pertaining to the glucose
control data comprised the fourth section. In the present context,
the reliability and validity of the measures are worthy of
discussion.

To determine reliability, the study used standardized
guestionnaires that have been used in other studies with the
intention of estimating self-efficacy, HbA,, and QOL.
Regarding HbA ., blood samples were tested based on specific
time-stable laboratory techniques. Self-efficacy was measured
with areliable instrument developed and standardized for the
adolescent population in a previous study, and SEQs used had
high internal consistency (Cronbach a>0.85). The QOL was
measured by reliable and internationally used instruments, such
as the Pediatric Quality of Life Inventory, and tools were
validated beforehand in similar samples.

The internal validity of the measures was tested by means of
content and construct validation. With regard to theinstruments,
those used in this study were relevant to the culture of the
Jordanian population. To increase confidence in the measures,
the researchers used pilot testing with a sample of adolescents
prior to the main study to determine whether the measures
properly indexed the intended constructs. Evaluations were
performed for several monthsfrom April through October 2023
in order to capture changes to measures for the forma and
informal sectors. Subsequently, the follow-up assessmentswere
planned to reveal the acute rather than long-term effects of the
intervention. The data processing was done before November
15, 2023. Based on the concept, FCEM was put into practice
over the course of 4 weeks, with 4 sessions. Adolescents and
their families were arranged in a teaching group using
smartphone apps prior to each session, and the lessons were
conducted via sharing instructional materials and a video. All
participants and their families participated in phone group
sessions.
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For research samples in the case group, the 4 phases of the
empowerment model, perceived danger, problem-solving,
instructional involvement, and evaluation, were used to apply
its contents. Perceived threat, which is comprised of perceived
severity and perceived vulnerahility, isthefirst stage. “ Perceived
severity” refersto the degree to which aperson and their family
recognize the dangers or difficulties associated with a sickness
and believe that a condition is possible. The researcher intends
to comprehend the issue using the study samples, provide
answers, and put them into practice in the second stage, which
isto increase self-efficacy. Thethird step constituted of boosting
self-esteem through instruction participation, as patients were
given ingtructions on heathy lifestyle and were able to
participate with the group to implement these instructions. It is
noteworthy to mention that instruction and participation were
also consistently provided in thefirst and second phases. Process
and summative evaluations were part of the fourth step. During
the process assessment, every session was assessed to guarantee
the patient’s subjective and practical involvement in the care
plan and to confirm that they are adhering to the previously
given instructions [21]. The control group did not get any
intervention in this area and just got standard treatment in the
diabetic clinic.

Data Analysis

The data review was conducted using SPSS (version 22; IBM
Corp). Initialy, any necessary adjustmentswere performed once
the data were examined for data entry problems. All enrolled
patients were included in the statistical analysis (Multimedia
Appendix 5). For descriptive data, the variables mean and SD
or number and percentage were used; steepness and skewness
were assessed in relation to the scale data’ snormal distribution.
The frequency distribution was used for categorical variables,
whilethe mean and SD were used for continuousvariables. The
test known as the 2-tailed t test was used for comparing means
between a pair of continuous variables, while the chi-square
test was used to look at the connection between 2 categorical
variables. Furthermore, the 2 independent sample 2-tailed t test
was used to examine if there was a statistically significant
difference between the experimental and control groups. We
evaluated the relationship between glycemic control, SEQ, and
QOL using the Pearson correlation coefficient. A P value of
less than .05 indicated that the results were significant.

Ethical Considerations

The study protocol was approved by the ingtitutional review
board committee of the Near East University on January 26,
2023 (acceptance NEU/2023/110-1681). Thistrial wasregistered
on Clinical Trials.gov (NCT06694467). Adolescents and their
families recelved complete details about the study’s goals,
methods, risks, and benefits before giving their informed
permission. The recruitment process maintained the privacy of
participants, promoting an open and ethical research setting,
and all the collected data were anonymized and used solely for
statistical analysis. As a measure of respecting the research
subjects, participants and their guardians provided their written
informed consent (Multimedia Appendix 6). Informed consent
was first given by 12- to 18-year-old adolescents regarding the
aims and overall procedures of the study and possiblerisksand
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benefits of participation. Additionally, the parents or the
guardians and the adol escents were allowed to ask questionsin
order to be clear on the aspects involving their participation.
We explained that the participation was voluntary, and the
participant could withdraw from the study with any
consequences to health care. Compensation was not provided
in order not to affect participants motivation. The consent
process also played a crucial role in ensuring and gaining the
confidence of thefamilies, meaning reliable datawere collected.
Consistent with the principles of procedural protectiveness, this
comprehensive procedural plan corresponds with the
family-centered intervention literature, indicating that a strong
foundation of ethical practiceiskey to intervention completion
and participant response. With this information included, the
study can adequately discussthe ethical considerationsthat are
present in research involving adolescents and stress that
involving families may help to improve the care of adolescents
with TIDM.

Alzawahreh & Ozturk

Results

Recruitment of Participants

This study included 68 teenagers with TAIDM (Figure 1). Age
(P<.001), weight (P=.01), and student level (P<.001) werethe
3 categories in which there was a significant difference in the
groups mean scores. The mean age of participants in the
intervention group was 15.1 (SD 1.4) years, which was
substantially older than the control group’s mean age of 13.3
(SD 1.6) years (P<.001). The mean weight in the intervention
group was 57.9 (SD 12.1) kg, which was significantly higher
compared to the control group, with amean weight of 48.7 (SD
14.5) kg (P=.01). Intotal, 10 (29%) out of 34 participantswere
affected by diabetes in the control group and 12 (35%) out of
34 participants had diabetesin theintervention group; however,
this difference was not statistically significant.

Figurel. The CONSORT (Consolidated Standards of Reporting Trials) flowchart of study participants’ enrollment. FCEM: family-centered empowerment

model.

[ Enrollment Assessed for eligibility (n=110)

Excluded (n=42)

@ Not meeting inclusion criteria (n=34)
Diagnosed with diabetes within the
last & months (n=13)

» - Uncontrolled chronic illnesses

(n=21)

@ Declined to participate (n=8)

Randomized (n=68)

v

. |

L

] v

Allocation

Allocated to the FCEM intervention (n=34)
o Received FCEM (n=34)
o Did not receive allocated intervention (n=0)

Allocated to the usual routine care (n=34)

@ Received usual routine care as a patient
with diabetes (n=34)

o Did not receive allocated intervention (n=0)

-

Follow-up ] y
7

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n=0)

Analysis ] L4

Analyzed (n=34)
o Excluded from analysis (n=0)

Based on maternal and paternal educational attainment,
insurance, height, sex, and other factors, the statistical test
findings reveal ed no statistically significant difference between
the 2 groups (al P>.05). In addition, it shows that insulin
injections were administered 3 times a day to both groups of
patients with T1IDM, and most of the patients had T1DM for 5
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Analyzed (n=34)
o Excluded from analysis (n=0)

years or more with no appreciable changes. In total, 9 (26%) of
34 patients in the intervention group and 2 (6%) of 34 patients
inthe control group had afirst-degree family history of diabetes
mellitus; however, most members of the 2 groups had just 1
hospitalization (Table 1).
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Table 1. Comparison of the participant demographics and participant characteristics linked to diabetes in the intervention and control groups (N=68).

Variable

Intervention group (n=34)

Control group (n=34) P value

Age (years), mean (SD)
Sex, n (%)
Female
Male
Weight (kg), mean (SD)
Height (cm), mean (SD)
Student level (grade), mean (SD)
<8th grade, n (%)
>8th grade, n (%)
Educational level of father, n (%)
L ess than high school
High school degree or equivalent
College degree
Bachelor’s degree
Master’s degree
Doctoral degree
Educational level of mother, n (%)
Less than high school
High school degree or equivalent
College degree
Bachelor’s degree
Master’s degree
Doctoral degree
Do you live with both of them, n (%)
Yes
No
Insurance (yes), n (%)
Age at diagnosis (year s), mean (SD)
Duration of diabetes (years), n (%)
lto<2
2to<3
3to<4
4t0<5
>5
Do any members of your family have a history of diabetes? n (%)
Yes
No
Injections per day, mean (SD)
How often isa daily blood sugar test performed? mean (SD)
Once, n (%)
Twice, n (%)

Three or more, n (%)

15.1 (1.4)

20 (59)

14 (41)
57.9 (12.1)
158.8 (9.9)
9.5(15)
8(23)

26 (77)

6 (17)
16 (47)
3(9)
7(21)
0 (0)
2(6)

8(23)
13(39)
7(21)
5(15)
13
0(0)

33(97)
1(3)

33(97)
104 (3)

12 (35)
1(3)
1(3)
5(15)
15 (44)

9(2)
25 (74)
3.1(0.6)
26(12)
6 (17)

5 (15)
16 (47)

13.3(1.6) <.001
15
14 (41)
20 (59)
48.7 (14.5) 01
153.8 (12.3) 07
75(1.8) <.001
27 (79) <.001
7(21) <.001
67
6 (18)
18 (53)
3(9)
6 (18)
1(3)
0(0)
43
9(27)
13(38)
3(9)
9(26)
0(0)
0(0)
55
32 (94)
2(6)
34 (100) 31
95(2) 18
07
10 (29)
9(27)
2(6)
4(12)
9 (26)
02
2(6)
32 (94)
3.0(0.4) 60
35(2.1) 05
9 (26) 01
0(0.0) 01
24.(71) 01
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Variable Intervention group (n=34) Control group (n=34) P value
Never, n (%) 7(21) 13 .01
How many times did diabetes keep you in the hospital last year? mean 1.5 (1.6) 13(1.1 44
(SD)
Once, n (%) 13(38) 18 (53) .65
Twice, n (%) 5(15) 3(9) .65
Three or more, n (%) 7(21) 6 (17) .65
Never, n (%) 9 (26) 7(21) .65
How many episodesof hypoglycemiahaveyou reported last month, mean 2.3 (2.5) 2222 .84
(SD)
Once, n (%) 5(15) 3(9) 23
Twice, n (%) 7(21) 2(6) .23
Three or more, n (%) 12 (35) 15 (44) .23
Never, n (%) 10 (29) 14 (41) .23

Diabetes Self-Efficacy Scores Across Program Phases
in Intervention Group

Table 2 shows that every component of self-efficacy in the
intervention group (n=34) significantly improved from before
to after the therapy session. The mean scores of social,

emotional, and academic self-efficacy all rose from 26.91 (SD
4.8) to 30.50 (SD 3.5; P<.001), from 28.85 (SD 3.9) to 34.47
(SD 11.0; P=.04), and from 25.76 (SD 2.9) to 30.11 (SD 5.3;
P<.001), respectively. The mean overall self-efficacy increased
from 81.53 (SD 10.3) t0 95.09 (SD 14.9; P<.001), indicating a
substantial improvement.

Table 2. Mean diabetes adolescent self-efficacy scores throughout the educational program phases among intervention group (n=34)2.

Domains of self-efficacy in adolescents Intervention group (n=34) P value Control group (n=34) P value
Preprogram, Postprogram, Preprogram, Postprogram,
mean (SD) mean (SD) mean (SD) mean (SD)
Academic self-efficacy 28.85(3.9) 34.47 (11.0) .04 28.35(3.1) 28.53 (5.6) .85
Socia self-efficacy 26.91 (4.8) 30.50 (3.5) <.001 23.26 (3.3) 26.0 (8.4) .06
Emotional self-efficacy 25.76 (2.9) 30.11 (5.3) <.001 21.88(3.6) 22.03 (6.9) .90
Total 81.53 (10.3) 95.09 (14.9) <.001 73.50(9.1) 71.55 (8.6) <.001

3\l ean self-efficacy score was calculated using the Self-Efficacy Questionnaire, which had 3 subscales: academic self-efficacy, social self-efficacy, and
emotional self-efficacy. In total, 8 components make up each subscale, each being evaluated using a 5-point Likert scale, with a possible score range

of 8-40 per each subscale and 24-120 for the total score.

On the other hand, the control group (n=34) showed minimal
changes. The mean score of socia self-efficacy went from 23.26
(SD 3.3) to 26.0 (SD 8.4; P=.06), emotional self-efficacy went
from 21.88 (SD 3.6) to 22.03 (SD 6.9; P=.90), and academic
self-efficacy went from 28.35 (SD 3.1) to 28.53 (SD 5.6; P=.85).
When compared to mean 73.50 (SD 9.1) before the program,
total self-efficacy decreased to mean 71.55 (SD 8.6; P<.001).
Among intervention participants, the program significantly
improved moderate self-efficacy in 12 (35%) of 34 patients
while decreasing low self-efficacy in 8 (23%) of 34 patients.
Nevertheless, it had no effect on the high levels of self-efficacy
that 14 (42%) of 34 patients maintained throughout the program.

QOL Scores Across Program Stages

When comparing the postprogram follow-up evaluation to the
preprogram phase, Table 3 shows that adolescents in the

https://formative.jmir.org/2024/1/e64463

intervention group (n=34) showed significant improvementsin
every aspect of their QOL from before to after the program.
The mean diabetes symptom scores rose from 32.82 (SD 12.0)
t040.44 (SD 10.7; P<.001), treatment barriers scoresimproved
from 55.88 (SD 13.3) to 71.69 (SD 12.6; P<.001), treatment
adherence scoresrose from 63.65 (SD 15.9) to 77.31 (SD 10.5;
P<.001), diabetes-related stress scores increased from 44.85
(SD 21.2) t0 60.78 (SD 24.0; P<.001), and communi cation score
improved from 73.04 (SD 26.3) to 82.35 (SD 20.5; P<.001).
There had been small or no differences in the control group
(n=34). The mean treatment barriers scores changed from 64.34
(SD 13.0) t0 62.31 (SD 10.9; P=.12), treatment adherence scores
dropped from 68.48 (SD 2.7) to 66.28 (SD 9.7; P<.001),
diabetes-related stress scores dropped from 49.51 (SD 18.6) to
43.31 (SD 19.4; P<.001), and communication scores dropped
from 75.24 (SD 13.8) to 66.67 (SD 14.4; P<.001).
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Table 3. Mean quality of life scores for patients with diabetes throughout the educational program stages among intervention group (n=34)2.

Domains of quality of lifein Intervention group (n=34) P value Control group (n=34) P value
adolescents

Preprogram, mean  Postprogram, mean Preprogram, mean  Postprogram, mean

(SD) (SD) (SD) (SD)
Diabetes symptoms 32.82(12.0) 40.44 (10.7) <.001 35.05(9.7) 33.61(9.8) .05
Treatment barriers 55.88 (13.3) 71.69 (12.6) <.001 64.34 (13.0) 62.31 (10.9) 12
Treatment adherence 63.65 (15.9) 77.31(10.5) <.001 68.48 (2.7) 66.28 (9.7) <.001
The worry about diabetes 44.85(21.2) 60.78 (24.0) <.001 49,51 (18.6) 43.31 (19.4) <.001
Communication 73.04 (26.3) 82.35 (20.5) <.001 75.24 (13.8) 66.67 (14.4) <.001

#The 28 itemsfor the quality of life questionnairewere categorized into 5 domains: treatment obstacles (4 items), treatment adherence (7 items), concern
(3 items), diabetic symptoms (11 items), and communication (3 items). For teenage self-report, a 5-point Likert scale (from O to 4) was used, and total

scores varied from 0 to 112.

The results demonstrate that 13 (38%) of 34 patients who got
theintervention following the educational session had significant
improvements in their QOL. The percentage of participants
reporting low QOL decreased substantially (10/34, 29%),
whereas the percentages reporting moderate and good QOL
increased noticeably (11/34, 32%).

HbA 1c Score Comparison Between Intervention and
Control Groups Before and After the Intervention

Asshown in Table 4, HbA . readings in the intervention group
(n=34) showed a significant improvement, with a mean

difference of —1.02% (SD 0.8%) from a mean of 11.25% (SD
2.4%) at the first visit to 10.23% (SD 2.1%) after 6 months
(paired t test: t33=7.43; P<.001). With a mean difference of
0.63% (SD 0.5%), the control group (n=34) showed a
statistically significant declinefrom their baseline mean HbA ;.
of 9.58% (SD 1.5%) to 10.21% (SD 1.5%) at 6 months (paired
t test: t33=6.80; P<.001). The 2 groups’ HbA ;. changes over
time were significantly different, according to an independent
2-tailed t test, with the intervention group showing a larger
improvement (mean difference between groups=—0.39;
tss=9.91; P<.001).

Table 4. Comparison of mean glycosylated hemoglobin (HbA 1c) scores before and after intervention, both within and across intervention and control
groups.

HbA ¢ Intervention group (n=34), mean (SD) Control group (n=34), mean (SD) Independent t test (df)
First visit 11.25 (2.4) 9.58 (1.5) 7.43(33)2
6 months 10.23 (2.1) 10.21(1.5) -6.80 (33)%
Mean difference -1.02 (0.8) 0.63(0.5) -9.91 (65)2
Paired t test (dff) 7.43 (33) -6.80(33)2 N/AP
3p<,001.

BNI/A: not applicable.

There is a strong positive correlation between self-efficacy  levelsafter thetest without significant values. In addition, there
levels before and after the test among intervention (P<.001), is a strong positive correlation between QOL-pretest and
whereasthereisanegative correlation between HbA . and SEQ  QOL-posttest (P<.001; Table 5).

Table 5. Pearson correlation (r) between glycosylated hemoglobin (HbA1c), quality of life (QOL), and self-efficacy levels among intervention and
control groups.

Intervention group, r P value Control group, r P value
SEQ pretest versus SEQ-posttest 0.772 <.001 0.942 <.001
QOL -pretest versus QOL -posttest 0.651 <.001 0.846 <.001
HbA 1-last versus SEQ-posttest -0.010 .96 0.224 21
HbA 1-last versus QOL-posttest 0.158 37 -0.410 .02

3SEQ: self-efficacy questionnaire.
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Discussion

Principal Findings

The study’s main findings showed that adolescentswith T1DM
experienced markedly better clinical and psychosocia results
while using the FCEM. Significant improvementsinintellectual,
social, and emotional self-efficacy were observed in the
intervention group (P<.001), with a 35.3% rise in moderate
self-efficacy and a 23.5% decrease in low self-efficacy. After
the intervention, QOL also increased by 38.2%, and HbA .
levels considerably dropped (P<.01), but the control group had
no significant improvements. These findings demonstrate the
model’s ability to improve glycemic management and general
health. The FCEM provides patients families the tools they
need to better understand their lifestyle issues, develop their
patient support techniques, and alter their own living conditions
[9]. The FCEM can boost a patient's self-efficacy and
self-esteem becauseit islinked to their self-participation. Studies
have demonstrated a strong correlation between patients’ better
eating habits and their belief of self-efficacy [22,23]. The data
show that family-centered education improved the adherence
of patientswith T1DM to therapy and HbA ;. results. Thisshows
that improving treatment compliance and health indicators may
result from incorporating families into the educational process.
A typica education program and an empowerment program
vary primarily in that the former is atactic or plan, while the
latter ismore of amanual for patients and health care personnel
[24,25]. To the best of our knowledge, this is the first
randomized controlled clinical trial in Jordan to explore the
effect of FCEM on QOL, self-efficacy, and HbA ;. levels in
adolescentswith TIDM. Theresults of thisstudy indicated that
most of the teenagers under investigation had poor levels of
self-efficacy in their pretransition educational programs. This
may be because teenagersare still learning alot of skillsreguired
for self-managing their diabetes and realizing how important it
is to have continuous assistance from their familiesin order to
maintain good control of HbA. level. Our findings were
consistent with other research demonstrating the link between
strong control of HbA . level and high levels of self-efficacy.
Our study showed that the mean total score of self - efficacies
enhanced better in the intervention group after the intervention
compared to that in the control group. This result is consistent
with the assessment conducted by Gutierrez-Colina et a [26]
on 44 young people with TIDM and discovered that the young
adolescent had lower levels of self-efficacy at the baseline
evaluation. On the contrary, Survonen et a [27] found that the
teenagers’ self-efficacy level was good at the beginning of the
assessment. The mean HbA ;. level waslower intheintervention
group 6 months after the intervention as compared to the control
group, as the results showed. In a comparable direction, the
findings of the study suggest that boosting problem-solving
skills and self-efficacy might help improve self-management,
which in turn can improve glycemic control [28]. In addition,
another study states that teenagers with TADM who aso have
higher levels of self-efficacy are more likely to reach their
diabetes management goals [29]. Additionally, this finding is
in accordance with research, which showed that HbA ;.. levels
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were lowered by patients with diabetes and their families being
empowered in home-centered care [30]. The empowerment
model’s contribution to greater increases in hemoglobin levels
appears to be dependent on family engagement, as evidenced
by the comparison of intervention and control groups. It makes
sense that those with lower HbA ;. levels would follow healthy
diets and adjust their eating habits. The results of this study
indicate that while young people with TIDM may have
difficultiesin handling treatment requests from their parents, it
might be advantageous for them to have parental participation
inorder toimprovetheir QOL specifically connected to diabetes.
This may be explained by the fact that educational program
enhances teenagers capacity to their illness and capacity to
handle stressful life situations. Thisresult agrees with the study
that evaluated the impact of self-reported chronic-generic and
condition-specific QOL on glycemic control among adolescents
and showed that QOL was inversely associated with HbA ;.
after 3 years in the course of TIDM only in patients poorly
controlled at baseline [31,32]. A significant relationship between
glycemic control and QOL was found in a study including 240
Emirati individuals with diabetes. In particular, negative
correlations are shown between the HbA,. and each QOL
subdomain [33]. Previous research found that there is no
discernible relationship between the QOL of adolescents with
chronic illnesses and their overall preparedness for the moveto
adult care [34], while another study highlights the complexity
and diversity of factors affecting the transition of experiences
and QOL in teenagers with chronic conditions [35], several
investigations have pointed to the significant correl ation between
thetotal self-efficacy and total QOL at both short- and long-term
assessments after the program. In a prior study, Ayar et al [36]
found that while the web-based diabetes education program had
no effect on A4 levels, it was helpful in raising the self-efficacy
and QOL of teenagers with diabetes. Furthermore, they
discovered that the intervention group’'s self-efficacy levels
were higher than those receiving only standard care. Improving
self-efficacy inteenagerswith TIDM iscrucial for encouraging
positive changes in their behavior related to optimal
self-management. The adolescents diagnosed with T1IDM in
the intervention group and the control group exhibited notable
discrepancies in their QOL mean scores. Statistical analysis
reveal ed asignificant difference between the mean QOL scores
of the 2 groups. Specifically, the control group demonstrated a
lower mean QOL score compared to the intervention group.
This suggests that adolescents with TIDM who did not receive
the intervention experienced alower overall QOL compared to
those who participated in the intervention program. These
findings underscore the potential impact of the intervention in
enhancing the QOL among adolescentswith TAIDM, highlighting
theimportance of targeted interventionsin improving well-being
in this population [36]. A study by Nouiraet al [37] found that
asignificant proportion of patients faced academic difficulties,
with 71.4% repeating grades and 47.1% di scontinuing schooling.
Socioeconomic status did not significantly impact academic
outcomes. Insulin therapy was more strongly associated with
school failurethan analogs. Consistent self-monitoring was also
linked to academic underachievement. Only 41% of students
reached the target HbA ;. level.
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Strength and Limitation

The main strength of our study isthat it is the first-ever study
conducted in Jordan to assess the effect of FCEM on QOL,
self-efficacy, and HbA . levels in adolescents with T1DM.
When compared to other study designs, this randomized
controlled clinical trial has several advantages. They are, by
contrast, easy, quick, and inexpensive. The brief follow-up time
is recognized as aresearch design weakness. The complaint of
the follow-up time emphasizes how essential it is for research
projects to take the length of the observation into account. A
longer follow-up timeisfrequently required to make more firm
conclusions on the long-term impact and efficacy of treatments
in health care research, even if short-term outcomes might still
provide valuable information. On the other hand, the reasons
for longer follow-up are as follows: first, sustainability of
outcomes: the investigation has highlighted learning in HbA
self-efficacy, and QOL gains immediately after the
intervention—however, longer-term follow-up would judge if
these gains are maintained. Diabetes is a chronic illness, and
this study involves T1DM; thus, it is important to consider
whether the effects of the intervention persist when those with
diabetes move to the next phase of their adolescence whilethey
continue to live with the illness. Second, behavioral changes:
diabetes requires some extra behaviors that when implemented
may not be possible to cultivate within the shortest period. A
longer follow-up could help to answer more questions about
whether the participants retain the self-management strategies
developed during the actual intervention as well as changes to
these behaviors over time. Third, adjustment to life changes:
the things that the growing adolescent needs may also change
as he or she progresses through the different stage of
development. Further follow-up would enable scientiststo learn
whether and how such an intervention influences changes to
these emergent challenges and opportunities to better manage
health. Fourth, understanding relapse patterns: a longer
follow-up time would be of more importance perhaps to detect
any trends in relapse or rather a return to poorer management

Data Availability

Alzawahreh & Ozturk

practices. Understanding why and when these relapses ensue
may help fine-tune later interventions and assistance for the
varying continued requirements of adolescent individuals and
their kin. Fifth, family dynamics: as previously stated, the most
significant feature of the approach is to consider the role of
family support in regulating TIDM. To give deeper insight into
the type of intervention, it would be more appropriate to assess
the involvement of the family in supporting the health of the
adolescent in the future.

Implications for Nursing Practice and Policy

This study delves into the implications for nursing and health
policy arising from the influence of family-centered
empowerment on Jordanian adolescents with T1IDM. The
primary focusis on the measurable outcomes of HbA .. levels,
self-efficacy, and QOL in this specific demographic. By
examining these factors, the research aimsto contribute valuable
insights that can inform nursing practices and health policies
to better support adolescents with TADM in Jordan and aso to
provide evidence-based insights into the implications of
family-centered empowerment on Jordanian adolescents with
T1DM. The findings will contribute to the development of
targeted nursing interventions and informed health policies,
ultimately improving the well-being and outcomes of this
specific population.

Conclusions

This randomized controlled trial suggests that patients with
T1DM should receive continuous care education sessions in
their regular clinic appointments to evaluate the disease’s
long-term conseguences. Programs for transitioning to adult
care should consider self-efficacy and QOL. Nurses should
incorporate self-care training into treatment plans to improve
health. Additionally, educational programs should be held for
children and adolescents to raise awareness and adherence to
diabetes care recommendations, ultimately improving the QOL
for al patients with diabetes.

All data generated or analyzed during this study are included in this published paper and in Multimedia Appendix 5.

Conflicts of Interest
None declared.

Multimedia Appendix 1

CONSORT (Consolidated Standards of Reporting Trials) 2010 checklist.

[PDE File (Adobe PDF File), 147 KB-Multimedia Appendix 1]

Multimedia Appendix 2

Demographic data questionnaire.
[PDE File (Adobe PDF File), 251 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Self-Efficacy Questionnaire for Children.
[PDE File (Adobe PDF File), 221 KB-Multimedia Appendix 3]

https://formative.jmir.org/2024/1/e64463

JMIR Form Res 2024 | vol. 8 | 64463 | p. 10
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e64463_app1.pdf&filename=3c06f9de371539491ef19206f50eb6c8.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app1.pdf&filename=3c06f9de371539491ef19206f50eb6c8.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app2.pdf&filename=9b3d7a0b734bb9d9dad90dc6fc6861e2.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app2.pdf&filename=9b3d7a0b734bb9d9dad90dc6fc6861e2.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app3.pdf&filename=bf4ab324d2c99bdb16fe87d29c073164.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app3.pdf&filename=bf4ab324d2c99bdb16fe87d29c073164.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Alzawahreh & Ozturk

Multimedia Appendix 4

The Pediatric Quality of Life Inventory 3.0 Diabetes Module.
[PDFE File (Adobe PDF File), 1882 KB-Multimedia Appendix 4]

Multimedia Appendix 5

The datafile of the study.
[RAR File, 16 KB-Multimedia Appendix 5]

Multimedia Appendix 6

Consent form.
[PDE File (Adobe PDF File), 167 KB-Multimedia Appendix 6]

References

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Miolski J, J&si¢ M, Zdravkovi¢ V. Complications of type 1 diabetes melitusin children. Med Podml. 2020;71(4):49-53.
[doi: 10.5937/mp71-28003]

Patterson CC, Karuranga S, Salpea P, Saeedi P, Dahlquist G, Soltesz G, et al. Worldwide estimates of incidence, prevalence
and mortality of type 1 diabetesin children and adolescents: results from the International Diabetes Federation Diabetes
Atlas, 9th edition. Diabetes Res Clin Pract. 2019;157:107842. [doi: 10.1016/j.diabres.2019.107842] [Medline: 31518658]
Zhang R, Cai XL, LiuL, Han XY, J LN. Type 1 diabetes induced by immune checkpoint inhibitors. Chin Med J (Engl).
2020;133(21):2595-2598. [FREE Full text] [doi: 10.1097/CM9.0000000000000972] [Medline: 32842016]

Das AK. Type 1 diabetesin India: overall insights. Indian J Endocrinol Metab. 2015;19(1):S31-S33. [FREE Full text] [doi:
10.4103/2230-8210.155372] [Medline: 25941645]

McCarthy MM, Whittemore R, Gholson G, Grey M. Self-management of physical activity in adults with type 1 diabetes.
Appl Nurs Res. 2017;35:18-23. [FREE Full text] [doi: 10.1016/j.apnr.2017.02.010] [Medline: 28532721]

Zysherg L, Lang T. Supporting parents of children with type 1 diabetes mellitus: aliterature review. Patient Intell. 2015:21-31.
[doi: 10.2147/pi.s77566]

American Diabetes Association. 13. Children and adolescents; standards of medical care in diabetes. Diabetes Care.
2019;43(Suppl 1):S163-S182. [doi: 10.2337/dc20-s013]

Elsbach KD, van Knippenberg D. Creating high - impact literature reviews: an argument for ‘integrative reviews . JManag
Stud. 2020;57(6):1277-1289. [FREE Full text] [doi: 10.1111/joms.12581]

HarrisMA, Wagner DV, Heywood M, Hoehn D, BahiaH, Spiro K. Youth repeatedly hospitalized for DKA: proof of
concept for Novel Interventionsin Children's Healthcare (NICH). Diabetes Care. 2014;37(6):€125-€126. [doi:
10.2337/dc13-2232] [Medline: 24855164]

Ebrahimi Belil F, Alhani F, Ebadi A, Kazemnejad A. Self-efficacy of people with chronic conditions: aqualitative directed
content analysis. J Clin Med. 2018;7(11):411. [FREE Full text] [doi: 10.3390/jcm7110411] [Medline: 30400316]
Aljawarneh YM, Wood GL, Wardell DW, Al-Jarrah MD. The associations between physical activity, health-related quality
of life, regimen adherence, and glycemic control in adolescents with type 1 diabetes: a cross-sectional study. Prim Care
Diabetes. 2023;17(4):392-400. [doi: 10.1016/].pcd.2023.04.003] [Medline: 37080862]

Gil E. Reunifying families after critical separations. In: Play Therapy: A Comprehensive Guide to Theory and Practice.
New York, NY. Guilford Press, 2014:353.

Porter SC, SilviaMT, Fleisher GR, Kohane IS, Homer CJ, Mandl KD. Parents as direct contributorsto the medical record:
validation of their electronic input. Ann Emerg Med. 2000;35(4):346-352. [doi: 10.1016/50196-0644(00)70052-7] [Medline:
10736120]

Kang SL, Hwang YN, Kwon JY, Kim SM. Effectiveness and safety of amodel predictive control (MPC) algorithm for an
artificial pancreas system in outpatients with type 1 diabetes (T1D): systematic review and meta-analysis. Diabetol Metab
Syndr. 2022;14(1):187. [doi: 10.1186/s13098-022-00962-2] [Medline: 36494830]

Briesmeister IM, Schaefer CE. Handbook of Parent Training: Helping Parents Prevent and Solve Problem Behaviors.
Hoboken, NJ. John Wiley & Sons; 2007.

Offrey LD, Rinaldi CM. Parent—child communication and adolescents' problem-solving strategiesin hypothetical bullying
situations. Int J Adolesc Youth. 2014;22(3):251-267. [doi: 10.1080/02673843.2014.884006]

Vroland-Nordstrand K, Eliasson AC, Krumlinde-Sundholm L, Johansson U. Parents experiences of conducting agoal-directed
intervention based on children's self-identified goals, aqualitative study. Scand J Occup Ther. 2018;25(4):243-251. [FREE
Full text] [doi: 10.1080/11038128.2017.1335778] [Medline: 28573942]

Leach E, Cornwell P, Fleming J, Haines T. Patient centered goal-setting in asubacute rehabilitation setting. Disabil Rehabil.
2010;32(2):159-172. [doi: 10.3109/09638280903036605] [Medline: 19562579]

Muris P. A brief questionnaire for measuring self-efficacy in youths. J Psychopathol Behav Assess. 2001;23:145-149.
[FREE Full text]

https:/formative.jmir.org/2024/1/e64463 JMIR Form Res 2024 | vol. 8 | e64463 | p. 11

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=formative_v8i1e64463_app4.pdf&filename=75722060e39f322d04a618803ae5f038.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app4.pdf&filename=75722060e39f322d04a618803ae5f038.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app5.rar&filename=e0f2720eecd38ea8bc53c1901350c0e1.rar
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app5.rar&filename=e0f2720eecd38ea8bc53c1901350c0e1.rar
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app6.pdf&filename=a08f2309693fd8a1141cea93badaf69b.pdf
https://jmir.org/api/download?alt_name=formative_v8i1e64463_app6.pdf&filename=a08f2309693fd8a1141cea93badaf69b.pdf
http://dx.doi.org/10.5937/mp71-28003
http://dx.doi.org/10.1016/j.diabres.2019.107842
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31518658&dopt=Abstract
https://europepmc.org/abstract/MED/32842016
http://dx.doi.org/10.1097/CM9.0000000000000972
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32842016&dopt=Abstract
http://www.ijem.in/article.asp?issn=2230-8210;year=2015;volume=19;issue=7;spage=31;epage=33;aulast=Das
http://dx.doi.org/10.4103/2230-8210.155372
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25941645&dopt=Abstract
https://europepmc.org/abstract/MED/28532721
http://dx.doi.org/10.1016/j.apnr.2017.02.010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28532721&dopt=Abstract
http://dx.doi.org/10.2147/pi.s77566
http://dx.doi.org/10.2337/dc20-s013
https://doi.org/10.1111/joms.12581
http://dx.doi.org/10.1111/joms.12581
http://dx.doi.org/10.2337/dc13-2232
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24855164&dopt=Abstract
https://www.mdpi.com/resolver?pii=jcm7110411
http://dx.doi.org/10.3390/jcm7110411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30400316&dopt=Abstract
http://dx.doi.org/10.1016/j.pcd.2023.04.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37080862&dopt=Abstract
http://dx.doi.org/10.1016/s0196-0644(00)70052-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10736120&dopt=Abstract
http://dx.doi.org/10.1186/s13098-022-00962-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36494830&dopt=Abstract
http://dx.doi.org/10.1080/02673843.2014.884006
https://www.tandfonline.com/doi/10.1080/11038128.2017.1335778?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.tandfonline.com/doi/10.1080/11038128.2017.1335778?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/11038128.2017.1335778
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28573942&dopt=Abstract
http://dx.doi.org/10.3109/09638280903036605
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19562579&dopt=Abstract
https://doi.org/10.1023/A:1010961119608
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Alzawahreh & Ozturk

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

Varni JW, Burwinkle TM, Jacobs JR, Gottschalk M, Kaufman F, Jones KL. The PedsQL in type 1 and type 2 diabetes:
reliability and validity of the Pediatric Quality of Life Inventory Generic Core Scalesand Type 1 DiabetesModule. Diabetes
Care. 2003;26(3):631-637. [doi: 10.2337/diacare.26.3.631] [Medline: 12610013]

Ghaljaei F, Motamedi M, Saberi N, ArbabiSarjou A. The effect of the family-centered empowerment model on family
functioning in type 1 diabetic children: a quasi-experimental study. Med Surg Nurs J. 2022;11(2):€134004. [FREE Full
text] [doi: 10.5812/msnj-134004]

Madmoli M. A systematic review study on the results of empowerment-based interventionsin diabetic patients. Int Res
Med Health Sci. 2019;2(1):1-7. [FREE Full text] [doi: 10.36437/irmhs.2019.2.1.1]

Mohehi S, Azadbakht L, Feizi A, Sharifirad G, Kargar M. Review the key role of self-efficacy in diabetes care. JEduc
Health Promot. 2013;2:36. [FREE Full text] [doi: 10.4103/2277-9531.115827] [Medline: 24083286]

Rezasefat BA, Mirhaghjou N, Jafsri AM, Kohmanaee SH, Kazemnejad LE, Monfared A. Correlation between self-care
and self-efficacy in adolescents with type 1 diabetes. JHolist Nurs Midwifery. 2014;24(2):18-24. [EREE Full text]
Hughes Lansing A, Cohen LB, Glaser NS, Loomba LA. Feasibility and acceptability of a self-guided digital family skills
management intervention for children newly diagnosed with type 1 diabetes: pilot randomized controlled trial. IMIR Form
Res. 2024;8:€59246. [FREE Full text] [doi: 10.2196/59246] [Medline: 39432892]

Gutierrez-Colina AM, Corathers S, Beal S, Baugh H, Nause K, Kichler JC. Young adults with type 1 diabetes preparing
to transition to adult care: psychosocial functioning and associations with self-management and health outcomes. Diabetes
Spectr. 2020;33(3):255-263. [FREE Full text] [doi: 10.2337/ds19-0050] [Medline: 32848347]

Survonen A, Salanterd S, Nantd-Salonen K, Sigurdardottir AK, Suhonen R. The psychosocial self-efficacy in adolescents
with type 1 diabetes. Nurs Open. 2019;6(2):514-525. [FREE Full text] [doi: 10.1002/nop2.235] [Medline: 30918702]
Chen CY, Lo FS, Shu SH, Wang RH. Pathways of emotiona autonomy, problem-solving ability, self-efficacy, and
self-management on the glycemic control of adolescents with type 1 diabetes: a prospective study. Res Nurs Health.
2021;44(4):643-652. [doi: 10.1002/nur.22162] [Medline: 34125441]

Chih AH, Jan CF, Shu SG, Lue BH. Self-efficacy affects blood sugar control among adolescents with type | diabetes
mellitus. J Formos Med Assoc. 2010;109(7):503-510. [FREE Full text] [doi: 10.1016/S0929-6646(10)60084-8] [Medline:
20654789]

Cheraghi F, Shamsaei F, Mortazavi SZ, Moghimbeigi A. The effect of family-centered care on management of blood
glucose levelsin adolescents with diabetes. Int J Community Based Nurs Midwifery. 2015;3(3):177-186. [FREE Full text]
[Medline: 26171406]

Stahl-Pehe A, Landwehr S, Lange KS, Bachle C, Cadtillo K, YossaR, et a. Impact of quality of life (QoL) on glycemic
control (HbA1c) among adol escents and emerging adults with long-duration type 1 diabetes: a prospective cohort-study.
Pediatr Diabetes. 2017;18(8):808-816. [doi: 10.1111/pedi.12487] [Medline: 28133885]

Holtz B, Mitchell K. Supporting parents of children with type 1 diabetes: experiment comparing message and delivery
types. IMIR Form Res. 2023;7:e41193. [FREE Full text] [doi: 10.2196/41193] [Medline: 36735338]

Al-Abadlaz, Elgzyri T, MoussaM. The effect of diabetes on health-related quality of lifein Emirati patients. Dubai Diabetes
Endocrinol J. 2022;28(1):35-44. [FREE Full text] [doi: 10.1159/000520599]

Gangemi A, Abou-Baker N, Wong K. Evaluating the quality of life and transition of adolescents and young adults with
asthmain an inner city. Med Res Arch. 2020;8(1). [FREE Full text] [doi: 10.18103/mra.v8i1.2031]

Uzark K, Afton K, Yu S, Lowery R, Smith C, NorrisMD. Transition readiness in adolescents and young adults with heart
disease: can weimprove quality of life? JPediatr. 2019;212:73-78. [doi: 10.1016/j.jpeds.2019.04.060] [Medline: 31182220]
Ayar D, Oztiirk C, Grey M. The effect of web-based diabetes education on the metabolic control, self-efficacy and quality
of life of adolescents with type 1 diabetes mellitusin Turkey. J Pediatr Res. 2021;8(2):131-138. [doi:
10.4274/jpr.galenos.2020.61214]

NouiraS, Ach T, Ammar A, Ach M, Sabbagh G, Ezzi O, et al. Prevalence and factors associated with school failurein
children with type 1 diabetes. Pediatr Endocrinol Diabetes Metab. 2024;30(1):3-7. [FREE Full text] [doi:
10.5114/pedm.2023.133124] [Medline: 39026473]

Abbreviations

CONSORT: Consolidated Standards of Reporting Trials
FCEM: family-centered empowerment model

HbA1c: glycosylated hemoglobin

QOL: quality of life

SEQ: Self-Efficacy Questionnaire

T1DM: type 1 diabetes mellitus

https:/formative.jmir.org/2024/1/e64463 JMIR Form Res 2024 | vol. 8 | 64463 | p. 12

(page number not for citation purposes)


http://dx.doi.org/10.2337/diacare.26.3.631
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12610013&dopt=Abstract
https://doi.org/10.5812/msnj-134004
https://doi.org/10.5812/msnj-134004
http://dx.doi.org/10.5812/msnj-134004
https://irmhs.com/index.php/irmhs/article/view/20
http://dx.doi.org/10.36437/irmhs.2019.2.1.I
https://europepmc.org/abstract/MED/24083286
http://dx.doi.org/10.4103/2277-9531.115827
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24083286&dopt=Abstract
http://hnmj.gums.ac.ir/article-1-132-en.html
https://formative.jmir.org/2024//e59246/
http://dx.doi.org/10.2196/59246
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39432892&dopt=Abstract
https://europepmc.org/abstract/MED/32848347
http://dx.doi.org/10.2337/ds19-0050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32848347&dopt=Abstract
https://europepmc.org/abstract/MED/30918702
http://dx.doi.org/10.1002/nop2.235
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30918702&dopt=Abstract
http://dx.doi.org/10.1002/nur.22162
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34125441&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0929-6646(10)60084-8
http://dx.doi.org/10.1016/S0929-6646(10)60084-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20654789&dopt=Abstract
https://europepmc.org/abstract/MED/26171406
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26171406&dopt=Abstract
http://dx.doi.org/10.1111/pedi.12487
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28133885&dopt=Abstract
https://formative.jmir.org/2023//e41193/
http://dx.doi.org/10.2196/41193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36735338&dopt=Abstract
https://doi.org/10.1159/000520599
http://dx.doi.org/10.1159/000520599
https://esmed.org/MRA/mra/article/view/2031
http://dx.doi.org/10.18103/mra.v8i1.2031
http://dx.doi.org/10.1016/j.jpeds.2019.04.060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31182220&dopt=Abstract
http://dx.doi.org/10.4274/jpr.galenos.2020.61214
https://doi.org/10.5114/pedm.2023.133124
http://dx.doi.org/10.5114/pedm.2023.133124
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39026473&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH Alzawahreh & Ozturk

Edited by A Mavragani; submitted 18.07.24; peer-reviewed by L Caccavale; comments to author 29.10.24; revised version received
18.11.24; accepted 27.11.24; published 10.12.24

Please cite as:

Alzawahreh S, Ozturk C

Improving Self-Efficacy, Quality of Life, and Glycemic Control in Adolescents With Type 1 Diabetes: Randomized Controlled Trial
for the Evaluation of the Family-Centered Empower ment Model

JMIR Form Res 2024, 8: 64463

URL: https://formative.jmir.org/2024/1/e64463

doi: 10.2196/64463

PMID:

©Salah Alzawahreh, Candan Ozturk. Originally published in IMIR Formative Research (https.//formative.jmir.org), 10.12.2024.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in IMIR Formative Research, is properly cited. The complete bibliographic information,
alink to the original publication on https.//formative.jmir.org, aswell asthis copyright and license information must be included.

https:/formative.jmir.org/2024/1/e64463 JMIR Form Res 2024 | vol. 8 | 64463 | p. 13
(page number not for citation purposes)

RenderX


https://formative.jmir.org/2024/1/e64463
http://dx.doi.org/10.2196/64463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

