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Objectives: This study aimed to determine the effectiveness of an individual and family self-
management (IFSM) education program on triglyceride-glucose (TyG) index, self-management, and
diabetes distress among adults with uncontrolled diabetes mellitus type 2 (T2DM).

Methods: A multicentre randomized controlled trial was employed. The study included 68 dyads (adults
with uncontrolled T2DM and one family member) that were randomly allocated to the intervention
(n = 34) and control groups (n = 34) from March to September 2024. Participants in the intervention
group received an 8-week IFSM education program, whereas those in the control group received
standard routine care. An automated hematology analyzer XP-100 was used to evaluate triglyceride and
fasting blood glucose levels. The Diabetes Distress Scale and Diabetes Self-Management Questionnaire
were used to measure diabetes distress and self-management, respectively.

Results: A total of 67 participants completed the intervention. The generalized estimating equation
demonstrated a significant interaction between group and time. The IFSM education intervention group
had a higher diabetes self-management (¢ = 16.68; 95 %CI = 15.23, 18.09; P < 0.001), lower diabetes
distress (f = —30.74; 95 %Cl = —32.57, —28.90; P < 0.001), and lower TyG index (§ = —197; 95 %
@ = -2.41, -153; P < 0.001) than the control group.

Conclusions: The findings documented the capacity of IFSM education to reduce TyG and diabetes
distress, which could potentially escalate diabetes self-management among individuals with)| M.

@ 2025 The Authors. Published by Elsevier B.V. on If of the Chinese Nursing Association. is an
open access article under the CC BY-NC-ND license p: [fcreativecommons.org licenses /by-nc-nd 4.0/},

What is known?

« Empowering an individual and family self-management (IFSM)
education program through well-structured training is critical
for effectively managing uncontrolled diabetes mellitus type 2

(T2DM).
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. ﬁ triglyceride-glucose (TyG) index is an effective tool marker
for evaluating glycemic regulation in individuals with T2DM
and is strongly connected with glycated hemoglobin levels.

« The diabetes distress and self-management of individuals with
T2DM are frequently overlooked, and it requires that nursing
plans need to be developed to address this issue.

What is new?

e Our findings highlight the potential effectiveness of the IFSM
education program in impre diabetes self-management
and alleviating the TyG index diabetes distress.
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e It is feasible to implement an [FSM education program among
Indonesians with uncontrolled T2DM.

1. Introduction

gle International Diabetes Federation (IDF) reported that 536.6
million individuals globally h, iabetes mellitus (DM) by 2021,
projected to increase to 783.2 million by 2045 [1]. Diabetes m
litus type 2 (T2DM) represents 90 %-95 % of all DM cases [2]. In
2019, Indonesia r: d seventh worldwide in DM prevalence, with
10.7 million, and is predicted to increase to 16.6 million by 2045
[2]. A total of 87.5 % of individuals with T2DM have uncontrolled
glycemic targets [4]. Uncontrolled glycemia leads to macrovascular
and microvascular complications [5]. These complications may
greatly reduce the quality of life and impose a greater healthcare
cost on healthcare systems [5,6]. ConsequentlfiZl is essential to
maintain effective glycemic control to prevent complications and
improve the quality of life among indiv| Is with T2DM.

Diabetes self-management (DSM) is a key strategy of glycemic
control that enables the mainﬂnce of a controlled glycemic
target through comprehensive self-monitoring of blood glucose,
medication adherence, and exercise [7]. The DSM is crucial for
cultivating and maintaining healthy lifestyle behaviors, which can
prevent and minimize acute and chronic complications through
improved metabolic control [8]. However, it is challenging for in-
dividuals with T2DM to maintain self-management, especially the
balance between physical activi nd diet, a well-established
underlying principle of DSM [9]. The individual and family self-
management (IFSM) education program is a novel theory with
various benefits and comprehensive and integrative approaches to
increasing DSM [10,11]. In Indonesia, family members play a
crucial role in assisting other family members with illnesses such
as T2DM, and family-focused healthcare programs, ticularly
diabetes management, are extremely important [ 12]. Focusing on
individuals and dyads within the family, the IFSM education pro-
gram %grates and expands prior research on individual and
family Self-management, covering self-management, self-efficacy,
self-regulation, and family support [10]. However, most in-
terventions focus on the individual patient and do not integrate
family members [11,13,14]. Consequently, they may not be sus-
tainable in family-centered Indonesian culture.

A previous study has demonstrated that DSM significantly
correlates with glycated hemoglobin (HbAlc) [15] and fasting
blood glucose [9]. Insulin resistance (IR) and HbAlc are the gold
standard and essential pathogenetic mechanisms of T2DM devel-
opment, but their high cost and complexity ren hem unsuit-
able for clinical investigations [16]. As detecting the triglyceride-
glucose (TyG) index is inexpensive, reproducible, and easy to
perform [17], researchers have concluded that the index has po-
tential as an IR alternative and HbAlc [18]. Meanwhile, biobe-
havioral approaches present a significant challenge, necessitating
the integration of biological markers with psychological and
behavioral modifications in health-related outcomes [19]. To
address this challenge, the TyG index and behavior-related health
outcomes can be examined in individuals with uncontrolled
T2DM.

Diabetes distress represents a multitude of fears, anxieties, and
worries encountered by individuals with T2DM as they navigate a
predominantly self-managed condition and its significant com-
plications [20]. A meta-analysis revealed that the estimated
prevalence of diabetes distress among individuals with T2DM is
approximately 36 %, indicating that this psychosocial issue is
prevalent within the population [21]. Diabetes distress frequently
stems from concerns regarding dietary and potential
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complications [22] and correlates with inadequate self-care,
elevated HbA1c levels, IR, and fasting blood glucose [20,21].

This study aimd to compare the TyG index, self-management
behaviors, and diabetes distress among adults with uncontrolled
T2DM who receive IFSM education versus those with only stan-
dard routine care.

2. Methods

2.1. Study design

This study used a two-arm, single-blind, randomized controlled
I (RCT) with 8-week interventions and was reported by the
onsolidated Standards of Reporting Trials (CONSORT) [23] and

the Template f@Jintervention Description and Replication (TIDieR)

checklist [24]. The trial was registered in the Thai Clinical Trials

Registry (TCTR20240321003).

2.2, Study participants

rom March to September 2024, participants with uncontrolled

M and their family members were recruited from four health
community clinics using stratified multistage cluster sampling in
East Java, Indonesia. In the first stage, we selected the east, middle,
and west regions. In the second stage, we randomly selected seven
health community clinics for data ection, three of which
declined to participate in the study. Eligible participants were
recruited according to the following inclusion criteria: 1) adults
with uncontrolled T2DM with @bAlc = 7 % [25]; 2) aged 30-60
years; 3) diagnosed with T2DM at least six months prior; 4) able to
communicate verbally and written in Indonesian; 5) willing to
participate; 6) having a smartphone with Internet access and 7)
having family members living with them. Meanwhile, the exclu-
sion criteria included: 1) being pregnant; 2) having previous
cancer or thrombotic autoimmune diseases; 3) having a disability,
auditory deficiencies, or dementia; and 4) having previous self-
mﬁgement intervention programs.

he inclusion criteria for the family members were as follows:
1) living in the same residence and having regular contact with the
patient, with the duration of care at least one year; 2} aged 21-60
years; 3) being a spouse, child, sibling, or other close relatives (the
family members were chi by patients); 4) having a smart-
phone with internet access and 5) willingness to provide informed
consent. The exclusion criteria were: 1) previously receiving self-
management interventions; 2) having a chronic disease (e.g.,
T2DM, stroke, and cardiovascular disease); and 3) having a
disability, auditory deficiencies, or dementia.

23. @n ple size

The sam| size calculation G*power 3.1 software was esti-
mated h wer of (1-4) = 0.90, a significance level « = 0.01,
and an effect size (f) = 0.35 [26], which was llculated from the

primary outcome of the DSM intervention, ylelding a required
sample of 56 dyads (adults with uncontrolled T2DM and one
family member). An attrition rate of 20 % was added, resulting in a
prescribed sample of 34 dyads per group (68 dyads in total). A total
of 198 participants with T2DM were recruited from four commu-
nity health clinics, including 119 individuals in urban areas (two
community health clinics in Kediri City) and 79 individuals in rural
areas (one community health clinic in Kediri Regency and one
community health clinic in Jombang Regency), who were identi-
fied based on their medical records.
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2.4. Randomization and blinding

A research randomizer with stratified block randomization
www.randomizerorg was created for the arms assignment
sequence (ratio of 1:1), carried out by a research assistant unin-
volved in data collection. A clinical nurse recruited potential sub-
jects. Once an individual with uncontrolled T2DM agreed to
participate in the study, research information and consent forms
were provided. Using an opaque and sealed envelope, the clinical
nurse allocated the participants to one of the groups based on the
sequence in which they entered the intervention and control. The
nature of the interventions allowed no participant concealment.

2.5. Interventions

2.5.1. The intervention group

The IFSM education program was designed based on the [FSM
middle-range theory (Appendix A). This theory contributes to the
self-management literature by emphasizing individuals, familial
dyads, he family unit collectively, clarifying the process com-
ponents of self-management, and advocating for the consideration
of proximal self-management behaviors and distal objectives with
quality of life [ 10]. The program was undertaken for eight weeks
and provided four core components, including the education of
knowledge and belief, training of self-efficacy improvement, self-
regulation skill improvement, and social facilitation improve-
ment via small group discussions involving approximately 8-9
dyads, family telephone calls, the delivery of diabetes infographics
(detailed in Appendix B), and motivational card messages by
WhatsApp (detailed in Appendix C).

Participants also received diabetes work modules developed
based on “Pedoman Penggaarr dan Pencegahan Diabetes Mellitus
Type 2 di Indonesia 2021," a guideline by the llamesian Society of
Endocrinology [27]. Intervention materials were deri from
multiple references, such as the [FSM theory [10] and the National
Standards for Diabetes Self-Management Education and Support
[28]. A panel of four experts in Indonesia verified the content and
cultural validity of the work modules following their review by a
panel of two diabetes self-management experts. Ten patient-carer
dyads evaluated the work modules for comprehensibility and
readability, reporting that the resources enhanced their knowl-
edge and self-management abilities.

The first module consisted of two parts. The first part addresses
key information on diabetes, including its definition, different
types, diagnostic methods, recognition of signs and symptoms,
and awareness of potential complications. The second part dis-
cusses DSM behaviors, including walking exercise, diabetic diet,
medication, blood sugar monitoring, positive affirmations, and the
role of family support.

Furthermore, the second module provided self-regulation skills
and capabilities related to DSM. The module contained the
following elements: a worksheet that listed DSM goals for per-
sonal and family and a physical activity planning section that
specified activity goals. The diabetes meal objective and plan could
be written in a spreadsheet for planning weekly meals and a guide
for adhering to a nutritious diet while self-monitoring blood
glucose strategies could be written down in a diary for doc-
umenting blood sugar levels and a self-monitoring timetable. In
addition, regarding physical activity planning, we provided a
weekly planner for diabetic medication consumption to facilitate
planning and management. [t also provides a weekly monitoring
report to facilitate progress reviews, particularly emphasizing self-
reminders of self-management behaviors.

Intervention call scripts were also provided by WhatsApp.
WhatsApp is the most popular and accessible social
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communication media platform in Indonesia. A previous study
indicated that WhatsApp was useful for medical education [29].
WhatsApp is omplimentary social networking platform avail-
able through smartphones. It provides instant messaging, phone
and video conversations, group chats, and file sharing, which can
be utilized in delivering DSM education to individuals with T2DM,
especially in areas with limited access to in-person DSM education
programs [29]. Telephone calls by WhatsApp as follow-up were
intended to enhance patient rence to DSM practices, such as
positive affirmations, routine blood glucose monitoring, medica-
tion adherence, and prob solving. During family telephone
conversations, we directed the patients and their family members
to describe their recent experiences with their weekly dietary
plans, regular physical activity schedules, diabetic medications,
problem-solving, and blood glucose monitoring. They were also
asked to describe their challenges when combining their weekly
nutrition plans with exercise schedules, diabetes medications, and
blood glucose monitoring. At the end of the conversation, we
expressed our admiration for their adherence to weekly planning
and accomplishments through gratitude and compliments.

The participants in the intervention group also received routine
care. The researcher, clinical nurse, research assistant, and physi-
cian held meetings to review procedures, confirm competency
assessments, and equalize perceptions of the investigation proto-
col and process, thereby establishing research fidelity.

gz. The control group

The control group received standard routine care from nursing
educators, encompassing blood glucose monitoring, blood pres-
sure, nBPling assessments, and medication adherence. The control
group participants were instructed to maintain their usual diet
and physical activity, and the research assistant monitored their
daily activities and dietary intake. The research assistant also
encouraged the participants to adhere to their usual diet and
routines for safety management.

2.6. Measures

2.6.1. Demographic data

The research assistant collected data using a questionnaire
containing questions concerning participants’ demographic
acteristics collected at baseline and covered participants’ age,
gender, diabetes duration, duration of caring, body mass index
(BMI), income, marital status, educational level, Javanese and
Muslim ethnicity, diabetes complications, and diabetes medica-
tion [30,31].

2.6.2. Triglyceride-glucose index

Participants were invited to a clinical measurement session
following a 12 h fasting period. The venipunctures were conducted
by certified phlebotomists. Biochemical analysts and qualified
phlebotomists wer nded to the assignment of the intervention
group. Biochemical parameters i ded the fasting blood glucose
(FBG) and triglyceride (TG) levels. The TyG index was calculated as
In [fasting triglyceride (mg/dL) = fasting glucose (mg/dL)/2]. FBG
and TG levels were analyzed using an automated hematology cell
counter (XP-100).

'6.3. Diabetes self-management

The Diabetes Self-Management Questionnaire (DSMQ) a-
sures self-management in patients with T2DM [32]. It accurately
measured self-behaviors related to glycemic management with 16
items classified into four domains: dietary control (four items),
healthcare use (three items), physical activity (three items), and
glucose management (five items). One separate question (item
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mber 16) is included in the sum scale. Each question was scored
on a four-point Like@fscale (0-3), with a score ranging from 0 (does
not relate to me) togapplies to me very much). The total possible
scores range from 0 to 48, with higher scores indicating better
diabetes self—l@gement The Indonesian version of the DSMQ
for T. has a Cronbach's « coefficient of 0.84 [4]. This study's
total Cronbach’s « coefficient was 0.92, which assumes high in-
ternal consistency.

2.64. Diabetes distress E
Diabetes distress were determined using the Diabetes Distress
Scale (DDS), a 17-item self-report instrument that measures the
experience of diabetes distress over the preceding month across
four distinct domains. Each domain represented a different source
of the negative emotional construct: emotional burden (five
items), health professional-related distress (four items}, regimen-
related distress (five items), and interpersonal distress (three
items). Responses were evaluated on a Likert scale from 1 (not a
lem) to 6 (a very serious problem). The total possible scores
range from 17 to 102, with higher pres reflecting greater diabetes
distress [33]. We calculated the total DDS mean score and the
mean score of each domain-specific subscale by dividing the total
score of the iren‘pr the number of items (ranging from 1 to 6).
This study’s total Cronbach’s « coefficient was 0.82, indicating high
internal consistency.

2.7. Data collection

Data were c ted by the research assistants, blinded to the
participants of tTwo groups, at baseline and after the 8-week
intervention. Both groups were assessed at baseline for socio-
demographic characteristics, self-management, and diabetes
distress. The questionnaire was distributed to patients in paper
form and took approximately 15 min to complete. Research as-
sistants assisted respondents and monitored completion to ensure
accuracy. T2DM patients scheduled for routine medical check-ups
at four participating community health clinics were recruited by a
clinical nurse. The physicians at these clinics introduced the
recruiter, who then extended the invitation to eligible patients.
After the 8-weel intervention, research assistants were blinded to
the study hypotheses and patient classification, and they evaluated
the patients' TyG Index, self-management, and diabetes distress.

g Data analysis

Statistical analyses were conducted using SPSS (version 250,
Chicago, IL, USA), with a P < 0.05, indicating a statistically mf—
icant state. Continuous and categorical data were presented using
descriptive statistics of the mean (standard deviatis and n (%),
respectively. We performed a chi-squared test, an independent
sample t-test, and a one-way analysis of variance (ANOVA) to
compare the sociodemographic and baseline results among the
two groups. Generalized estimating equation (GEE) models
employing suitable link functions and distribution assumptions
were utilized to compare outcome variations over time and among
the two groups. Data loss due to follow-up attrition was consid-
ered randomly missing, and the analysis was conducted using an
intention-to-treat strategy.

2.mrhl'caf consideration

The study protocol was approved by the Universitas Strada
Indonesia, Kediri (001050/EC/KEPK/1/03/2024). Each participant
provided written or verbal consent after receiving informa
about the research. The Ethical Review Board followed the
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Declaration of Helsinki.
3. Resulis
3.1. Characteristics of the participants

‘We excluded 130 individuals from the study; of these, 118 did
not meet the inclusion criteria, and 12 did not provide informed
consent. In total, 68 dyads with uncontrolled M were
randomly assigned to the IFSM education program intervention
group (n = 34) and the control group (n = 34). One participant in
the control group was lost to follow-up {(due to the move to live) at
week 8 (Appendix D). Comparisons of the sociodemographic and
clinical variables o rticipants with T2DM and the baseline
outcomes between the two groups are summarized in Table 1.
Moreover, all enrolled respondents were of Javanese and Muslim
ethnicity.

3.2. Effectiveness of the intervention

@]e 2 shows there were no significant differences (P > 0.05)in
all outcomes at baseline, but significant differences (P < 0.05) of
TyG index, DSM, and diabetes distress scores between th
groups after intervention. The GEE analysis revealed that there
were significant within-time-induced differences in DSM (dietary
control, physical activity, glucose mﬁement, and total diabetes
self-management) and diabetes ress (emotional burden,
regimen ted distress, interpersonal distress, and total diabetes
distress) Defore and after the 8-week intervention. However, no
significant within-group-induced differences in all outcomes
before and Effer the 8-week intervention.

Finally, the significance of the interaction group and time
analysis for all outcomes revealed that participants in the inter-
vention group exhibited significant reductions in TyG index and
diabetes distress and increased DSM. Individuals in the [FSM ed-
ucation program had a lower TyG index than the control group,
and the program decreased the TyG index by 1.97. Addi-
tionally, the GEE revealed that participants In the intervention
group had higher dietary control scores, health4E8re use, physical
activity, glucose management, and total DSM after the 8-week
intervention than those in the control group. Furthermore,
compared to the control group, participants in the [FSM education
arm also ha gnificant declines in emotional burden, health
professional-Telated distress, regimen-related distress, interper-
sonal distress, and total diabetes distress after the 8-week inter-
vention (Table 2).

4. Discussion

We found that the IFSM education program effectively
decreased the TyG index. In line with a previous study reported
that diabetes education programs significar decreased HbAlc,
fasting blood glucose, and triglyceride [34]. TyG index serves
as a significant marker of IR, reflecting the complex relationship
between lipid and glucose metabolism and elements such as
inflammation and oxidative stress [35]. Elevated triglyceride levels
may elevate pro-inflammatory cytokines and exacerbate the in-
flammatory process within the body [36]. Inflaimmation can
disrupt the insulin pathway and elevate insulin resistance and
HbAlc [18]. An educational program might advise patients to
improve their self-re ion skills by selecting healthier foods
[37] The high level of TyG index was si@canﬂy correlated with
unhealthy dietary patterns [38]. Thus, the relationship between
diet and the TyG index may be explained by diet-induced changes
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Table 1
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Comparisons of participants’ and family members® sociodemographic and dinical data among the two groups (n — 68 dyads)

Characteristics cipants with type 2 diabetes mellitus Family members
aenmn group Control group ot P Intervention group Control group e P
(F=134) (n=34) (n=34) (n =34)
Age (years) 5382 £3.92 5459 + 3.97 0.705" 0427 47.06 + 6.35 4759 & 535 1632° 0713
BMI (kg/m?) 2541 +3.89 2605 + 381 0.350° 0492 24.54 + 2.22 2443 £ 127 0227 0.806
Diabetes duration (years) 447 +1.76 409 + 1.55 0.639° 0345
Duration of caring (years) 444 +1.24 447 £ 099 2147 0914
Gender
Female 20 (58.8) 22(647) 0.618° 0249 19 (55.9) 20(58.8) 0060° 0.806
Male 14 (41.2) 12(353) 15 (44.1) 14 (41.2)
Marital status
Non-married 17 (50.0) 18(529) 0.808 0.059 19 (55.9) 17 (50.0) 0236 0,627
Married 17 (50.0) 16(47.1) 15 (44.1) 17 (50.0)
Income (IDR)
Low income 15 (44.1) 17 (500) 06270 0236 15 (44.1) 18 (52.9) 0530° 0467
High income 19(55.9) 17(500) 19 (55.9) 16(47.1)
Education
ISCED <3 14 (41.2) 16(47.1) 06250 0239 13 (38.2) 18 (52.9) 1482" 0223
ISCED >3 20(58.8) 18(529) 21 (61.8) 16 (47.1)
Medication takes for diabetes
Oral medications 10(29.4) 8(235) 0.620° 0956
Insulin injection 13(382) 17 (500)
Oral medications and insulin 11(32.4) 9(265)
injection
Diabetes complication
Yes 22(647) 20(588) 0.803" 0249
No 12(353) 14(412)

23

Note: * independent sample t-test. ® chi-squared test. Data are i (%) or Mean £ SD. IDR — Indonesian rupiah rate. Low income was defined as being below the regional
minimum salary. ISCED = International Standard Classification of Education, Duration of caring: minimum of 2 years and a maximum of 6 years. Diabetes duration:

minimum of 2 years and a maximum of 9 years

in insulin levels, which, in turn, largely drive IR [39]. Previous
studies have demonstrated that regular walking (150 min/week)
significantly reduced the TyG index [35], oxidative stress, and
inflammation markers, such as malondialdehyde, white blood
cells, neutrophil-lymphocyte ratio, and fasting blood glucose
[19,31]. Therefore, IFSM education might reduce the TyG index for
several reasons, particularly because it enabled patients to regu-
late their dietary consumption and physical activity more effec-
tively, which directly influenced their TyG index. Additionally, this
finding confirms the potential of biological mechanisms, such as
lipid metabolism, glucose metabolism, inflammation, and oxida-
tive stress. These mechanisms provided convincing insights into
the pathways influencing TyG in adults with uncontrolled T2DM.

This study revealed that individuals with T2DM who partici-
pated in an IFSM educational program demonstrated a statistically
significant improvement in DSM scores, which aligns with a pre-
vious study [ 34]. Previous studies indicate familial participation in
DSM interventions enhances familial support and improves dia-
betes self-regulation [29,40]. Moreover, individuals with T2DM
who received family-based self-management support in-
terventions showed significant changes (group-by-time interac-
tion) in dietary control, physical activity, and overall self-
management. However, they exhibited significantly decreased
healthcare use (foot care and medication management) and
glucose management, which became insignificant over time [13].
Another study indicated that participants receiving education-
related medication adherence, medical nutrition therapy, and
regular physical activity information to enhance glucose regula-
tion and reduce diabetic complication risk exhibited significantly
higher DSM scores than those receiving regular care [7]. In the
interventions, patient-family dyads received motivation card
messages from the health coaching session containing dyadic in-
formation to strengthen positive affirmations. They heard success
stories told by those with successful diabetes management. The
health coaching session focused on family-centered interventions
integrated with familial values in coping mechanisms, problem-
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solving strategies, and perceptions of DSM. Problem-solving
skills to manage uncontrolled T2DM and responsiveness to
encourage patient compliance could improve and empower in-
dividuals with T2DM in DSM practices [41]. In this way, family
members will be prepared to tackle and understand difficulties,
acquire th%:ility to make decisions in problem-solving, and
effective ress any issues that may arise, thereby enhancing
the overall functioning of the family [42]. Inadequate DSM has
been linked to inadequate social support from family members,
including dyads. In fact, family members provide emotional sup-
port in problem-solving and assist patients in accommodating,
reminding, motivating, and collaborating on behavior changes and
declining quality of life [43]. Therefore, the nurses need to
implement the IFSM education program through counseling ser-
vices for individuals with T2DM, and caregivers can increase DSM
scores by providing problem-solving and motivation.

In the present study, we found that with the [FSM education
program, there was a significant decrease in diabetes distress
among adults with uncontrolled diabetes. Regarding diabetes
distress, we should remember that diabetic patients have to deal
with numerous roles and responsibilities, bringing about
competing priorities, stress, and life-disease conflicts [44,45].
Thus, individuals experiencing distress are more prone to signifi-
cant T2DM symptom burden, occupational incapacity, and
increased medical costs [46,47]. High levels of distress were
significantly correlated with poor DSM, such as lower levels of
physical activity, glucose manag nt, and diet [48]. Participation
in DSM education contributed to a0.25 % decrease in HbAlc with a
change in diabetes distress [49]. A systematic review demon-
strated that a self-management education program involving US
Latino adult patients with T2DM and their families significantly
decreased patients’ diabetes distress scores [50]. Support from
family members significantly decreases diabetes distress and
glycemic control in individuals. Accordingly, individuals with
T2DM require additional exposure to integration-based in-
terventions with family support to reduce their diabetes distress
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Table 2
Comparison of triglyceride-glucose index, diabetes self-management, and diabetes distress between two groups (i — 68).
Variables Pre-intervention Post-intervention Time Group Interaction mxpﬂnme)
£ (95 %C1) P A195 %0) P £195 %) P
Triglyceride-glucose index
Intervention group 825 4+ 091 6.00 + 0.65 -0.27 (-0.56, 0.02) 0.071 -0.15 (-0.59,0.30) 0515  -1.97 (-2.41,-1.53) <0001
Control group 839 + 098 8.13 + 0.85
t -0.64 -1152
P 0523 <0.001
Diabetes self-management
Dietary control
Intervention group 347 + 126 9.36 + 1.81 1.12 (0.56, 1.68) <0.001 0.09 (-0.46, 0.64) 0.752 477 (3.85,5.62) <0001
Control group 338 + 107 4.50 + 1.14
t 031 1326
P 0757 <0.001
Physical activity
Intervention group 312 4077 700 +£1.21 0.79(0.27, 1.32) 0.003 -0.12 (-0.55,0.31) 0.592 3.09 (2.34, 3.84) <0001
Control group 324 4 105 403 £ 094
t -053 1120
P 0599 <0.001
Glucose management
Intervention group 968 + 121 1603 + 124 1.53 (0.85,2.21) <0.001 012 (-0.35,0.59) 0622 482 (3.98,5.67) <0001
Control group 956 + 086 1109 + 219
t 049 1143
P 0629 <0.001
Health-care use
Intervention group 338 4 082 771 £ 076 0.32(-0.02, 067) 0.065 -0.29 {-0.70, 0.11) 0.155 400 (3,52, 4.49) <0001
Control group 368 + 091 400 + 049
t -140 2386
P 0.166 <0.001
Tatal diabetes self-management
Intervention group 1965 + 228 4009 + 221 3.77 (2,67, 4.86) <0.001 -0.21 {-1.17,0.76)  0.676 1668 {15.23, 18.09) <0001
Control group 1985 + 181 2362 + 274
t -041 2729
P 0682 <0.001
Diabetes distress
Emotional burden
Intervention group 2055 + 249 1109 + 193 -1.47 (-1.97, -0897) <0.001 -0.09 {-1.13, 0.95) 0.868 -8.00 (-9.04, -6.96) <0001
Control group 2065 + 192 1918 + 192
t -0.16 -1626
0871 <0.001
Health professional-related distress
Intervention group 1944 + 189 8.94 + 1.56 -0.89 (-0.81, 063) 0.809 053 (-0.28,1.34) 0.200 -10.41 (-11.50, -9.33) <0001
Control group 1897 + 151 1882 + 263
t 126 -18.84
0261 <0.001
Regimen-related distress
Intervention group 2085 + 2.19 1115 + 131 -2.27(-2.73, -180) <0.001 0.38 (-0.53,1.30) 0412 -7.44 (-8.35, 6.54) <0001
Control group 2047 + 167 1821 4+ 139
t 081 -2160
P 0422 <0.001
Interpersonal distress
Intervention group 1207 + 161 6.59 + 1.33 -062(-112,-012) 0.016 043 (-0.27,1.12) 0228 -487 (-5.62, -4.12) <0001
Control group 1165 + 135 1103 + 168
t 119 -12.10
P 0240 «0.001
Total diabetes distress
Intervention group 7294 + 316 3776 + 320 -4.44 (-5.64, -325) <0.001 1.27 (-0.23,2.76) 0.097 -30.74 (-32.57, 28.90) <0001
Control group 7168 4+ 322 6724 + 451
t 164 -31.18

<0.001

0107
Note: Ez! are Mean + SD. t: independent sample t-test. ji: regression coefficient. ¢ values and 95 %Cls were estimated using generalized estimating equations.

[51]. In aninvestigation in China, empowerment self-management neglected to incorporate psychological lessons with the psycho-

interventions  significantly reduced diabetes

distress and logical effects of diabetes by transforming negative perspectives

emotional and regimen distress [52]. The dyadic health providers, into positive ones. Furthermore, we noted that it was necessary to
such as physicians or nurses, helped adults with uncontrolled have reflection sessions where patients could talk about their
T2DM understand their strengths and weaknesses as they moved views, correct negative perceptions, and hear success stories from

along the self-management path. Specifically, dyadic patient- those who had successfully managed their blood sugar levels
family interactions would create a supportive and empowering [10,52]. Thus, these findings suggest that interventions should
environment, causing the distress score to decline [52]. However, combine patient and family to reduce diabetes distress, which
two previous investigations demonstrated that DSM education could potentially decline HbA1c among individuals with T2DM.

programs were not associated with diabetes distress [53,54]. This Overall, the intervention’s unique aspect was its alignment

inconsistency might have arisen because the education program with the valued concept of familial involvement. By engaging
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family members as care partners rather than passive observers, the
intervention hel to create a shared sense of respon; ity and
solidarity, which been shown to improve long-term adherence
to diabetes self-care behaviors. The findings underscore the
importance of the [FSM education program, particularly relevant
in Indonesia’s collectivist cultures, where family influence strongly
shapes individual health behaviors, such as improving diabetes
self-management and alleviating TyG index and diabetes distress.

5.

itations

q\e present study has several limitations. First, although it was
necessary to evaluate the immediate impact after the 8-week
intervention, an investigation of long-term follow-up is still
required. In addition, the current study was unable to measure
HbA1lc due to a longer detection time of more than three months
and increased cost. Additionally, all enrolled respondents were of
Javanese and Muslim ethnicity, which may have limited the
assessment of occupational status, potentially reducing the
generalizability of our findings. Future studies should include
home visits as a critical component of therapeutic success.

6. Conclusions

The IFSM (patient-family dyads) education program success-
fully reduced TyG and diabetes distress in individuals with un-
controlled T2DM while also improving DSM scores, attesting to the
program’s feasibility in advanced T2DM. To facilitate the care of
individuals with diabetes, nurses can implement a protocol that
enables them and their families to manage their disease. In clinical
care, nurses can acquire and implement [FSM strategies to improve
self-management, TyG, and diabetes. Nurses should efficiently
implement the IFSM education initiative to alleviate the long-term
burden on primary care services potentially. Family support for
individuals with T2DM may lessen the burden on diabetes edu-
cators and healthcare services by offering supplementary assis-
tance and potentially mitigating complications. Moreover, the
setting implemented in community health clinics provided a
model hospitals could adopt through an integrated discharge
planning procedure.
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