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Abstract

Introduction: The community-based management of type 2 diabetes in China remains suboptimal. Incorporating
family support presents a promising approach to enhancing facilitators and addressing barriers to effective diabetes self-
management, particularly in the Chinese context where familial relationships and collective family responsibility play a
central role in health-related decision-making and daily life. We aimed to validate a family support-based self-management
behavioral intervention program, Systematic evaluation, core education, self-directed planning, triple feedback, and develop
a habit program (SeCe-STRIVE). The program comprises 5 modules: systematic evaluation, core education, self-directed
planning, triple feedback, and habit development.

Research Design and Methods: We conducted a community-based, single-center, parallel randomized controlled trial
in the Xietu community of Xuhui District, Shanghai. Eligible patients were randomly assigned to either the intervention
or control group. Participants in the intervention group received the SeCe-STRIVE health management program based on
family support, while those in the control group received the community-based follow-up management program for type
2 diabetes. The primary outcome measured was the total self-management behavior score and its changes across various
dimensions from baseline. Secondary outcomes included family support, family function, diabetes knowledge, quality of
life, self-efficacy, and biochemical markers. Post-intervention changes in both primary and secondary outcomes relative to
baseline were analyzed using analysis of covariance.

Results: The study ultimately included |13 participants in the intervention group and 112 in the control group. The
intervention group’s total self-management behavior score improved by 12.74 (95% Cl=10.07, 15.40, P<.00I) points
more than the control group. Across all dimensions of self-management behaviors, the intervention group showed greater
improvement, including diet, exercise, blood glucose monitoring, foot care, and medication adherence. Participants with
low family support exhibited greater improvements in self-management behaviors compared to those with high family
support. The intervention group demonstrated significant improvements in family support, family function, diabetes
knowledge, and self-efficacy. Although quality of life and biochemical indicators of glycated hemoglobin, fasting blood
glucose, and blood lipids showed a decreasing trend, the differences were not statistically significant.

Conclusions: Compared to the control group, patients with type 2 diabetes who received the SeCe-STRIVE program
intervention showed significant improvements in self-management behaviors, accompanied by enhancements in family
support, family functioning, and self-efficacy. Further large-scale, multi-center trials with longer follow-up periods are
needed to confirm these results.

Trial Registration: ChiCTR, ChiCTR2200060416. Registered 0l June 2022, https://www.chictr.org.cn/showproj.
html?proj=167086
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Introduction
China has the highest number of diabetes cases globally,
and this figure continues to rise.! The prevalence of diabetes
among Chinese adults aged 20 to 79years is projected to
increase from 8.2% t0 9.7% between 2020 and 2030.2 China
has been committed to establishing a community-based pri-
mary healthcare system that provides patients with essen-
tial, low-cost healthcare services.*> To enhance the
management of type 2 diabetes mellitus (T2DM), the
Chinese government introduced a family doctor contracting
system. This initiative aims to improve diabetes control,
reduce complications, and alleviate the healthcare burden
by providing continuous treatment through contracted fam-
ily doctors.* However, the community-based management
of T2DM in China remains suboptimal due to various chal-
lenges. Community health service centers are responsible
for managing multiple chronic diseases, making it difficult
to focus solely on diabetes management. Additionally, there
are significant disparities in basic healthcare capacity and
health service levels across different regions and between
urban and rural areas.>®

The Association of Diabetes Care and Education
Specialists (ADCES) highlights 7 key diabetes self-care
practices that can improve health outcomes: healthy cop-
ing, healthy eating, being active, taking medication, moni-
toring, problem solving, and reducing risks.” Support
from family and social networks is crucial in sustaining
these lifestyle changes.® Increasing evidence suggests
that family members are more effective in supporting
individuals with diabetes when they are actively involved
in diabetes management tasks, such as medication adher-
ence and home blood glucose monitoring.'? A random-
ized controlled trial in Brazil by Gomes et al'3
demonstrated a greater reduction in glycosylated hemo-
globin (HbA, ) in the intervention group with family
carer involvement compared to the control group.
Similarly, Wichit et al'* conducted a randomized con-
trolled trial in Thailand, which showed that a family-ori-
ented program improved self-efficacy and

self-management in individuals with diabetes, with higher
self-management scores correlating with lower HbA_ lev-
els and enhanced quality of life. However, a 12-month
controlled clinical trial in Chile by Garcia-Huidobro et al'>
did not find a significant association between family-
based intervention and HbA, _ reduction, potentially due to
incomplete implementation, low statistical power, and con-
founding variables across groups. However, research on
family supported self-management program is limited in
China. Moreover, most previous studies have overlooked
the consideration of how family support influences patients’
self-management behaviors through specific pathways
when designing intervention plans.

Family environments and relationships can be complex,
as are the ways family members contribute to promoting
self-management practices. Interventions aimed at enhanc-
ing family support must be tailored to an individual’s spe-
cific circumstances, family dynamics, and sociocultural
context. Zhu et al'® examined the self-management behav-
iors of T2DM patients in Shanghai, China, and concluded
that family support significantly impacts these behaviors.
By analyzing factors at both the individual and family lev-
els, they identified the pathways through which family sup-
port influences self-management: family function — family
support — self-management behaviors — quality of life.
These findings suggest that enhancing family function can
foster greater family support, which in turn improves self-
management behaviors in T2DM patients. Building on this
role mechanism model, we developed a self-management
behavior intervention program for T2DM patients based on
family support.

While family-based interventions have shown promise
in enhancing diabetes management globally, few studies
have validated such interventions in China, particularly in
urban community settings. This study aims to evaluate the
short-term efficacy of the Systematic evaluation, core edu-
cation, self-directed planning, triple feedback, and develop
a habit program (SeCe-STRIVE program) in improving
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Figure |. Theoretical model of the SeCe-STRIVE Health Management Program.

self-management behaviors and explore its impact on qual-
ity of life and family dynamics.

Methods

Design and Participants

We conducted a community-based, single-center, parallel
randomized controlled trial in the Xietu community of
Xuhui District, Shanghai. Participants were enrolled based
on the following inclusion criteria: a diagnosis of T2DM
according to the Guideline for the prevention and treatment
of T2DM in China (2020 edition); more than 1 year of resi-
dence in Xietu Street, Xuhui District, Shanghai; full cogni-
tive and behavioral abilities; voluntary informed consent to
participate; and having a regular family member or primary
caregiver living with them. Exclusion criteria included:
inability to cooperate due to cognitive impairment (eg,
Alzheimer’s disease), severe physical function impairment,
severe audiovisual impairments, conditions that could result
in noncompliance or loss of follow-up, and current or recent
(within the last 30days) participation in other related
research projects. Patients were contacted and recruited by
their pre-enrolled family doctors before the study. The study
received ethical approval from the Ethics Committee of
Zhongshan Hospital, Fudan University (Approval Number:
B2022-055).

Randomization, Allocation, and Concealment

Eligible participants were randomly assigned to either the
trial or control group. Block randomization with a block size
of 4 was used. A statistician, who was not involved in the
trial, generated the blinded randomization sequence using
SAS 9.4 software. Allocation concealment was ensured
through opaque envelopes, and family doctors were assigned
to the intervention and control groups in a 1:1 ratio.

Sample Size

We employed a 2-group, equal sample size, parallel
randomized controlled trial design, with the change in
self-management behavior in patients with T2DM after a
3-month intervention as the primary outcome. The
sample size was calculated wusing the formula:

(Z,,; +2,) x(0] +07)

1-2,

n Assuming a clinically

2

meaningful diffef}ence (5) of 7points (0.6-0.8 points per
item on the 11-item SDSCA scale), with a significant level
(o) of .05 and a power (1—) of .9, the standard deviation
was estimated to be 15 points in the intervention group and
14 points in the control group, based on data from previous
investigation.'® The minimum required sample size was 91
patients per group, for a total of 182 participants. The sam-
ple size was increased by 20% to account for potential with-
drawals, resulting in a required sample of 110 patients per
group, for a total of 220 participants.
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Abbreviations: BMI, body mass index; HbA

I

glycosylated hemoglobin; HDL-C, LDL-C, Triglyceride; Lipid profile, including total cholesterol; SDSCA,

summary of Diabetes Self-Care Activities Assessment; T2DM, type 2 diabetes mellitus.
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Intervention Description

Participants randomly assigned to the intervention group
received the family support-based SeCe-STRIVE health man-
agement program, while those in the control group received
the community-based routine follow-up management pro-
gram for individuals with T2DM. The SeCe-STRIVE pro-
gram comprises 5 modules: systematic evaluation, core
education, self-directed planning, triple feedback, and develop
a habit (Figures 1 and 2). Nine intervention teams were
formed, each consisting of trained family doctors, public
health doctors, and general nurses. Each team included a fam-
ily doctor paired with either a nurse or a public health doctor,
and they were responsible for managing a group of 12 to 13
diabetic patients and their families. The intervention was
implemented in 3 phases. In the first phase, the intervention
team provided patients and their families with knowledge and
skills related to diabetes, while also establishing a support sys-
tem. The second phase focused on the active involvement and
decision-making of the family members, helping them to
enhance the patient’s self-management behaviors by imple-
menting the care plan. In the third phase, the family doctor
team evaluated the self-management behaviors of both the
patient and their family, as well as the family support system,
and made targeted improvements based on identified issues.

The community-based routine follow-up management
program for individuals with T2DM involves establishing a
follow-up plan based on the patient’s glycemic control and
comorbidities. This includes determining the frequency and
method of follow-up, the specific content of the follow-up,
and the record of follow-up information. The entire follow-
up process is managed by the family doctor’s assistant, who
handles the patient’s consultations. If the assistant is unable
to address a patient’s concerns, the family doctor provides
further guidance.

Data Collection and Outcomes

The intervention was conducted over a 3-month period,
with comprehensive data collection performed at baseline
and at the end of the intervention using the survey section of
the case report form for both the intervention and control
groups. Additionally, participants in the intervention group
completed the Family Support Behavior Implementation
Plan form and the Patient Self-Management Behavior
Scale.!”!® Data collection for the trial group occurred
weekly during the first month, bi-weekly in the second
month, and every 4 weeks in the third month, for a total of 7
measurements.

The primary outcome was assessed using the total self-
management behavior score and the change in each dimen-
sion compared to baseline. Secondary outcomes included
family support and its dimensions, family function and its
dimensions, diabetes knowledge score, quality of life,

self-efficacy, body mass index (BMI), HbA, , postprandial
blood glucose, fasting blood glucose, total cholesterol, tri-
glycerides, high-density lipoprotein cholesterol (HDL-C),
and low-density lipoprotein cholesterol (LDL-C).

We employed the Family Adaptability and Cohesion
Evaluation Scales (FACES III) to assess the adaptability and
cohesion of the family." To evaluate family support, we uti-
lized the Multidimensional Diabetes Questionnaire (MDQ).!”
The Summary of Diabetes Self-Care Activities Assessment
(SDSCA) was used to measure diabetes self-management
behaviors.'® Quality of life was assessed using the EuroQol 5
Dimensional Questionnaire (EQ-5D),° while diabetes
knowledge was evaluated through the Michigan Diabetes
Knowledge Test (DKT).?! Finally, self-efficacy was mea-
sured using the Self-efficacy for Diabetes (SED) scale.?

Statistical Analyses

According to the intention-to-treat (ITT) principle, subjects
were analyzed based on their randomized group assignments,
irrespective of the intervention they actually received. The
primary dataset for analysis was the full analysis set (FAS),
which included subjects who underwent at least | interven-
tion and had a post-intervention efficacy assessment.

Counts were expressed as frequencies (percentages),
while continuous measures were presented as means with
standard deviations (X %) or as medians with interquar-
tile ranges (IQR) for non-normally distributed data.

Since the primary and secondary outcomes measure
post-intervention changes relative to baseline, analyses of
covariance (ANCOVA) were applied, with the baseline
level as the covariate.

In the intervention group, changes in self-management
behavior scores and in each dimension over time were ana-
lyzed using repeated measures analyses of variance
(ANOVA). The data were tested for the assumption of sphe-
ricity; if this assumption was met, the results of the univari-
ate ANOVA were used. If the assumption of sphericity was
not met, results from both multivariate and univariate
ANOVA were reported.

We further conducted a post-hoc exploratory analysis.
Using the critical value of the total family support score
from a previous cross-sectional study,'® we divided the
intervention group into 2 subgroups: a low family support
group (total family support score <31.5) and a high family
support group (total family support score =31.5).
Measurements were expressed as (X +5), and a t-test was
used to compare the differences in self-management behav-
ior between the 2 subgroups.

Missing data for the primary outcome were handled
using multiple imputation, while secondary outcomes were
analyzed using complete case analysis.

We performed the data analysis using SPSS 25.0, with a
2-sided P value of <.05 as significance level.
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Figure 3. Flow chart of individuals with type 2 diabetes participating in the study.

Results

Participants

Recruitment began on April 28, 2023, the intervention
started on May 18, 2023, and the intervention lasted for
3 months. During the study, 243 individuals underwent the
screening assessment. After excluding those who did not
meet the inclusion criteria and those unwilling to participate,
226 subjects were randomly assigned to groups on a 1:1
basis. One patient in the control group withdrew after ran-
domization, without receiving any intervention, due to per-
sonal reasons. The final sample included 113 participants in
the test group and 112 in the control group (Figure 3). The

mean age in the intervention group was 70.87 years, with 54
participants (47.8%) being male. In the control group, the
mean age was 72.52years, with 57 participants (50.9%)
being male (Table 1).

Primary Outcome

Compared to the control group, the total self-management
behavior score in the intervention group was significantly
higher by 12.74points (95% CI=10.07, 15.40, P<.001).
Across all 5 dimensions of self-management behavior, the
intervention group showed significantly greater improve-
ments than the control group: diet improved by 2.77 points
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Table I. Baseline Characteristics of Individuals Randomized to
Either the Intervention Group or Control Group.

Intervention Control group
Characteristic Group (n=113) (n=112)
Male 54.0 (47.8) 57.0 (50.9)
Age, years 70.9 (6.2) 72.5 (8.4)
Self-management behaviors®
Total score 30.1 (94) 28.1 (9.3)
Diet 14.0 (3.9) 14.0 3.7)
Exercise 4.6 (3.3) 3.3 (2.8)
Blood glucose monitoring 2.7 (2.6) 2.6 (3.1)
Foot care 354.1) 3.2 (3.6)
Medication adherence 5.3 (1.6) 5.1 (1.7)
Family support®
Total score 30.7 (11.8) 322 (9.9)
Positive reinforcement 16.0 (9.9) 16.7 (8.4)
behaviors
Negative reinforcement 14.7 (4.0) 15.6 (4.0)
behaviors
Family function®
Total score 72.5 (11.5) 72.9 (10.3)
Cohesion 38.3(5.8) 38.2 (5.1)
Adaptability 34.1 (6.3) 34.7 (6.2)
Diabetes knowledge? 56.5 (16.6) 57.1 (14.5)
Self-efficacy® 50.4 (13.4) 49.5 (12.0)
Quality of lifef 14.7 (1.0) 144 (1.4)
BMI (kg/m?) 25.1 (5.9) 24.7 (3.6)
HbA,_ (%) 74 (1.3) 7.2(1.2)
2-hr postprandial blood 10.4 (2.4) 10.5 (2.4)
glucose (mmol/L)
Fasting blood glucose 7.6 (1.6) 7.5 (1.7)
(mmol/L)
Total cholestero | (mmol/L) 4.9 (1.1) 4.6 (1.2)
Triglyceride (mmol/L) 1.9 (0.9) 1.8 (0.9)
HDL-C (mmol/L) 1.4 (0.5) 1.4 (0.5)
LDL-C (mmol/L) 2.9 (0.9) 2.8 (1.0)

Abbreviations: BMI, body mass index; HbA, , glycosylated hemoglobin;
HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density
lipoprotein cholesterol.

*Measured by Summary of Diabetes Self-Care Activities Assessment
(SDSCA), scale range 0 to 77. SDSCA consists of || items (4 diet,

2 exercise, 2 blood glucose monitoring, 2 foot care, | medication
adherence).

®Measured by Multidimensional Diabetes Questionnaire (MDQ), scale
range 0 to 72. MDQ consists of |12 items (8 Positive reinforcement
behaviors, 4 Negative reinforcement behaviors).

“Measured by Family Adaptability and Cohesion Evaluation Scales
(FACES IlI), scale range 20 to 100. FACES Il consists of 20 items (10
cohesion and 10 adaptability).

9Measured by Diabetes Knowledge Test, scale range 0 to 100.
*Measured by Self-efficacy for Diabetes, scale range 8 to 80.
fMeasured by EuroQol 5 Dimensional Questionnaire, scale range 5 to 15.

(95% CI=1.86, 3.69, P<<.001), exercise by 1.87points
(95% CI=1.05, 2.69, P<.001), blood glucose monitoring
by 2.57 points (95% CI=1.66, 3.48, P <.001), foot care by

2.57 points (95% CI1=3.92, 5.80, P <.001), and medication
by 0.61 points (95% CI=0.15, 1.06, P=.009; Table 2).

Secondary Outcome

In terms of family support, after 3 months of intervention,
the total family support score in the intervention group was
significantly higher than that in the control group by
22.72points (95% CI=19.96, 25.48, P<<.001). The posi-
tive reinforcing behaviors dimension significantly improved
by 19.12 points (95% CI=16.79, 21.45, P<.001), while the
negative reinforcing behaviors dimension increased by
3.55points (95% CI=2.24, 4.86, P <.001). Regarding fam-
ily function, the intervention group significantly improved
by 13.19points (95% CI=10.53, 15.85, P<<.001) more
than the control group in total score, 6.46points (95%
CI=5.18, 7.74, P<.001) more in cohesion, and 6.65 points
(95% CI=5.05, 8.26, P<.001) more in adaptability.
Additionally, the intervention group showed a greater
improvement of 18.44points (95% CI=14.66, 22.22,
P <.001) in diabetes knowledge and a significant increase
of 14.51 points (95% CI=11.88, 17.15, P<.001) in self-
efficacy. No significant difference was observed in the
change in quality of life between the intervention and con-
trol groups, with a difference of 0.19 points (95% CI=-0.06,
0.44, P=.268). Similarly, there was no significant differ-
ence in the change in BMI, with a difference of —0.14 points
(95% CI1=-0.94, 0.67, P=.268) between the 2 groups.

In terms of biochemical indicators, after the intervention,
the 2-h postprandial blood glucose level in the intervention
group significantly decreased by 0.58mmol/L (95%
CI=-1.10, —0.06, P=.03) more than in the control group.
Although the biochemical indicators of glycated hemoglo-
bin, fasting blood glucose, and blood lipids showed a decreas-
ing trend, the differences were not statistically significant.
Glycated hemoglobin in the intervention group decreased by
0.21% more than in the control group (95% CI=-0.47, 0.06,
P=.124), and fasting blood glucose decreased by 0.02 mmol/L
more than in the control group (95% CI=-1.10, —0.06,
P=.97). For blood lipids, triglycerides, total cholesterol, and
LDL-C in the intervention group decreased slightly com-
pared to the control group, with reductions of 0.10 mmol/L
(95% CI=-0.34, 0.14, P=.4), 0.01 mmol/L (95% CI=-0.33,
0.31, P=.960), and 0.01 mmol/L (95% CI=-0.25, 0.23,
P=911), respectively. HDL-C increased by 0.12mmol/L
(95% CI=-0.01, 0.24, P=.058), though none of these differ-
ences reached statistical significance (Table 3).

Changes in Self-Management Behaviors Over
Time in the Intervention Group
In addition to assessments at baseline and at the end of the

3-month intervention, self-management behaviors of
patients in the intervention group were continuously
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Table 2. Test of Differences in Primary Outcome Between Intervention Group and Control Group.

Change from pre-intervention to post-intervention

Intervention group

Items (n=113) Control group (n=112) Difference (95%Cl) P value
Self-management behaviors 13.51 (11.63, 15.38) 0.77 (-1.11, 2.65) 12.74 (10.07, 15.40) <.001
Diet 2.86 (2.21, 3.50) 0.09 (—0.56, 0.74) 2.77 (1.86, 3.69) <.001
Exercise 2.00 (1.43,2.57) 0.13 (—0.44, 0.70) 1.87 (1.05, 2.69) <.001
Blood glucose monitoring 3.39 (2.75, 4.03) 0.82 (0.17, 1.47) 2.57 (1.66, 3.48) <.001
Foot care 5.14 (4.48, 5.80) 0.29 (—0.38, 0.95) 4.86 (3.92, 5.80) <.001
Medication adherence 0.19 (-0.13, 0.51) -0.42 (-0.73, -0.10) 0.61 (0.15, 1.06) .009

Measured by Summary of Diabetes Self-Care Activities Assessment (SDSCA), scale range 0 to 77. SDSCA consists of || items (4 diet, 2 exercise, 2

blood glucose monitoring, 2 foot care, | medication adherence).

Table 3. Test of Differences in Secondary Outcome Between Intervention Group and Control Group.

Change from pre-intervention to post-intervention

Intervention group
Items (n=113)

Control group (n=112) Difference (95%Cl) P value

Family support®
Positive reinforcement behaviors
Negative reinforcement behaviors
Family function®

25.63 (23.68, 27.59)
21.91 (20.25, 23.56)
3.67 (2.75, 4.59)
14.72 (12.85, 16.60)

2.93 (0.98, 4.87) 22.72 (19.96, 25.48) <.001

Cohesion 6.34 (5.43,7.24)
Adaptability 8.31 (7.18, 9.44)
Diabetes knowledge® 21.32 (18.66, 23.99)
Self-efficacy? 18.60 (16.74, 20.46)

Quality of life® 0.25 (0.07, 0.42)
BMI (kg/m?) -0.46 (-1.03,0.11)
HbA, _ (%) -0.29 (-0.48, -0.11)
2-h postprandial blood glucose —-1.01 (-1.37, -0.64)

(mmol/L)
Fasting blood glucose (mmol/L)
Total cholesterol (mmol/L)
Triglyceride (mmol/L)
HDL-C (mmol/L)
LDL-C (mmol/L)

-0.28 (-0.96, 0.40)
-0.02 (-0.25, 0.21)
-0.03 (-0.20, 0.13)
0.11 (0.02, 0.19)
-0.10 (-0.27, 0.07)

2.79 (1.14, 4.44) 19.12 (16.79,21.45)  <.001
0.12 (-0.81, 1.04) 3.55 (2.24, 4.86) <.001
.53 (-0.35, 3.41) 13.19 (10.53, 15.85)  <.00l
-0.12 (-1.03, 0.79) 6.46 (5.18, 7.74) <.001
1.65 (0.51,2.79) 6.65 (5.05, 8.26) <.001
2.88 (0.20, 5.56) 18.44 (14.66,22.22)  <.00l
4.09 (2.22, 5.96) 1451 (11.88,17.15)  <.00l
0.06 (~0.12, 0.23) 0.19 (~0.06, 0.44) 268
-0.33 (-0.89, 0.24) -0.14 (-0.94, 0.67) 741
-0.09 (-0.27, 0.10) -0.21 (-0.47, 0.06) 124
-0.43 (-0.80, —0.06) -0.58 (-1.10, —0.06) 03
-0.26 (-0.95, 0.43) -0.02 (-0.99, 0.95) 97
-0.01 (-0.24, 0.21) -0.01 (-0.33,0.31) 96
0.07 (-0.10, 0.26) -0.10 (-0.34, 0.14) 4
-0.01 (-0.10, 0.08) 0.12 (-0.01, 0.24) 058
-0.09 (-0.26, 0.08) -0.01 (=025, 0.23) 9l

Abbreviations: BMI: body mass index. HbA, : glycosylated hemoglobin. HDL-C: high-density lipoprotein cholesterol. LDL-C: low-density lipoprotein

cholesterol.

®Measured by Multidimensional Diabetes Questionnaire (MDQ), scale range 0 to 72. MDQ consists of 12 items (8 Positive reinforcement behaviors, 4

Negative reinforcement behaviors).

®Measured by Family Adaptability and Cohesion Evaluation Scales (FACES llI), scale range 20 to 100. FACES Ill consists of 20 items (10 cohesion, 10

adaptability).

‘Measured by Diabetes Knowledge Test, scale range 0 to 100.
9Measured by Self-efficacy for Diabetes, scale range 8 to 80.

*Measured by EuroQol 5 Dimensional Questionnaire, scale range 5 to |5.

measured at the second, third, fourth, sixth, eighth, and
twelfth weeks of the intervention.

For self-management behaviors and the scores of each
dimension, including the total self-management behavior
score, diet score, exercise score, blood glucose monitoring
score, foot care score, and medication adherence score, none
met the assumption of sphericity. The result of multivariate

ANOVA (P <.001) indicated statistically significant differ-
ences in all indicators across different time points. Further
pairwise comparisons revealed that the differences in mean
values gradually increased over time, and were statistically
significant at all time points compared to the first week
(P<.05). The trends in mean value changes across time
showed a linearly improvement (P <.05; Figure 4).
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Figure 4. Self-management behaviors and changes in dimensions in patients with type 2 diabetes mellitus.
Table 4. Test of Differences in Self-management Behaviors Across Family Support Groups in Intervention Group.
Change from pre-intervention to post-intervention
Low family support group High family support group

Items (n=21) (n=92) Difference (95% ClI) P value
Self-management behaviors 23.95 (17.27, 30.63) 10.56 (7.36, 13.74) 13.40 (6.00, 20.81) <.001
Diet 6.48 (4.26, 8.70) 2.03 (0.97, 3.09) 4.44 (1.98, 6.91) .001
Exercise 3.19 (1.00, 4.63) 0.77 (-0.26, 1.81) 2.42 (0.02, 4.82) .048
Blood glucose monitoring 4.76 (2.65, 6.87) 3.03 (2.03, 4.04) 1.73 (-0.61, 4.07) .145
Foot care 8.62 (6.23, 11.01) 4.12 (2.98, 5.26) 4.50 (1.85, 7.15) .001
Medication adherence 0.90 (0.04, 1.78) 0.59 (0.18, 1.01) 0.31 (-0.65, 1.27) .143

Measured by Summary of Diabetes Self-Care Activities Assessment (SDSCA), scale range 0 to 77. SDSCA consists of | | items (4 diet, 2 exercise, 2

blood glucose monitoring, 2 foot care, | medication adherence).

Changes in Self-Management Behaviors Across
Family Support Groups in the Intervention
Group

After the 3-month intervention, the results of the indepen-
dent samples #-test on the pre-post differences in self-
management behaviors scores between the high family
support group and the low family support group revealed
significant differences in the changes between the 2
groups of patients with T2DM. The difference in the total
self-management behavior score was 13.40 points (95%
CI=6.00, 20.81, P<.001). For specific dimensions, the
dietary score difference was 4.44 points (95% CI=1.98,
6.91, P<.001), the exercise score difference was
2.42 points (95% CI=0.02, 4.82, P=.048), and the foot
care score difference was 4.50points (95% CI=1.85,
7.15, P<.001). In all these aspects, the low family sup-
port group showed greater improvements than the high
family support group (Table 4).

Discussion

This study employed a randomized controlled trial design,
involving 225 patients with T2DM mellitus who were ran-
domly allocated to either the intervention or control group.
The intervention group received a 3-month family support-
based SeCe-STRIVE health management intervention,
while the control group underwent the community-based
routine follow-up management program. Through compari-
sons of self-management behaviors, blood glucose levels,
quality of life, and health outcomes between the 2 groups,
we found that the SeCe-STRIVE program significantly
improved self-management behaviors in patients with
T2DM. These findings suggest that the family support pro-
gram effectively helps patients establish and maintain con-
sistent, structured, and evidence-based self-management
practices, which contribute to better blood glucose control,
prevention of diabetes-related complications, and improve-
ments in quality of life and overall health.
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Our findings are consistent with previous studies regard-
ing the role of family interventions in diabetes manage-
ment.'1142324 A 9-month follow-up randomized controlled
trial (RCT) involving 196 T2DM patients in Thailand dem-
onstrated that family-involvement interventions are benefi-
cial for diabetes management, particularly when spouses or
women serve as caregivers.'! Another single-blinded RCT
conducted in rural Thailand (including 140 T2DM patients)
found that family-oriented programs significantly improved
patients’ self-efficacy and self-management capabilities.'*
An RCT in Western Ethiopia (including 152 T2DM patients)
showed that a culturally tailored, family-supported, com-
munity-based diabetes self-management education and sup-
port program positively affected patients’ HbAlc and
triglyceride levels.”® Based on the mechanism model of
family support’s impact on self-management behaviors in
T2DM patients, our developed intervention program also
demonstrated positive effects on diabetes self-management
behaviors. These findings collectively emphasize the
importance of incorporating family into diabetes manage-
ment programs.

Additionally, the SeCe-STRIVE program significantly
improved both family support and family function in
patients. For family support, the intervention group showed
an increase in the total score, positive reinforcement behav-
iors, and a reduction in negative reinforcement behaviors.
This indicates that the intervention encouraged family
members to engage more in behaviors such as helping,
monitoring, encouraging, and praising the patient, as well
as supporting tasks like preparing medication and remind-
ing the patient to exercise regularly.”> In terms of family
function, the intervention led to improvements in overall
function, cohesion, and adaptability. The family-based
intervention fostered greater care and interaction among
family members.?

Our protocol is grounded in a model of the mechanism of
action influencing self-management behaviors in patients
with T2DM, derived from a previous study.'® This study
validates the mechanism of the family support system and
offers foundational insights for future intervention strate-
gies. While past research on family-supported self-manage-
ment has primarily concentrated on patient knowledge and
glycemic control outcomes,?’ this study extends its focus to
include patient self-efficacy and quality of life, in addition
to knowledge and biochemical indicators. This broader
approach helps provide a more comprehensive understand-
ing of patient outcomes.

In this study, patients in the intervention group demon-
strated a significant increase in their knowledge of foot care,
blood glucose monitoring, and dietary management for
T2DM. Their self-efficacy levels also improved signifi-
cantly more than those in the control group, which aligns
with findings from previous studies.?®3> However, while
there was an upward trend in the quality of life among

patients in the intervention group, no significant difference
was observed compared to the control group. This may be
because quality of life typically reflects a patient’s long-term
life status, making it harder to observe substantial changes
over a short period of time.** To better understand the sus-
tained effects of the intervention, future studies should
incorporate longer-term follow-up periods. In addition, spe-
cific modifications to the intervention could be explored to
enhance outcomes. For example, incorporating mental
health components, such as stress management and psycho-
logical counseling, may further improve quality of life.

The results revealed that the reduction in 2-h postpran-
dial blood glucose was more significant in the intervention
group compared to the control group. Although biochemi-
cal markers such as glycated hemoglobin, fasting blood glu-
cose, and lipid levels showed a downward trend, no
statistically significant differences were found. This may be
attributed to the relatively short intervention duration in this
study. A systematic review by Chrvala et al** found that the
most substantial reductions in HbA, occurred in studies
with follow-up periods ranging from 6 to 12 months, par-
ticularly in those where healthcare professionals had more
than 10h of contact with patients. Given the progressive
and chronic nature of T2DM, this downward trend could
still be considered a positive outcome, as it may help delay
chronic complications.*> Moreover, the sample size was not
calculated based on secondary outcome measures, and the
current sample size may be insufficient for detecting sig-
nificant differences in these outcomes. Future studies could
explore extending the intervention duration and increasing
the study sample size to potentially achieve more pro-
nounced effects. Another possible reason for the lack of sig-
nificant improvement after a short-term intervention is that
patients enrolled in family doctor contract services were
relatively healthy at baseline.

Lipid levels are associated with diet, exercise habits, and
genetic factors.’® In the intervention group of this study,
patients’ diets and exercise routines were modified through
a comprehensive family-supported intervention. After the
intervention, total cholesterol, triglycerides, and LDL-C in
the test group showed greater reductions compared to the
control group, while HDL cholesterol exhibited an upward
trend. Regarding changes in patients’ self-management
behavior scores, except for a decline observed between the
fourth and sixth weeks, all other time points showed a
steady increase, demonstrating the positive impact of the
family-based SeCe-STRIVE health management program
on self-management behaviors. The decline seen from the
fourth to sixth weeks could be attributed to the 2-week
interval in assessments, compared to the weekly intervals at
other time points. This gap may have led to a temporary
slackening of self-management behaviors during that
period. Notably, neither the total score nor the dimension
scores plateaued by week 12, indicating that patients’
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self-management behaviors had further potential for
improvement. Future studies could consider longer inter-
ventions or extended follow-up periods to explore the tra-
jectory of these changes and determine when patients’
self-management behaviors stabilize.

In this study, baseline total self-management behavior
scores differed significantly between the groups with high
and low family support. After receiving the family support-
based SeCe-STRIVE health management program, the
group with low family support exhibited a more substantial
increase in total self-management behavior scores and
improvements in diet, exercise, and foot care dimensions
compared to the group with high family support. This indi-
cates that patients with low family support and their fami-
lies derive greater benefits from the SeCe-STRIVE
intervention program.

This study was conducted in Xietu Street, Xuhui
District, Shanghai, China. Consistent with findings from
several other studies,'**"7 our results indicate that a dia-
betes management program incorporating family support
significantly improved self-management behaviors in
patients with T2DM. To reduce selective bias, opaque
envelopes were used to ensure allocation concealment.
However, this study still has some limitations. First,
potential limitations in generalizability should be acknowl-
edged, as demographic factors, lifestyle habits, and socio-
cultural contexts may differ across regions. Future studies
should consider expanding to diverse geographic locations
and populations to validate and enhance the applicability
of these findings. Second, our study lacked blinding dur-
ing implementation, and since participants in both the
intervention and control groups lived in the same commu-
nity, contamination of the control group may have
occurred. To mitigate this bias, we emphasized confidenti-
ality in the informed consent form. Although the interven-
tion was benign and any contamination likely led to an
underestimation of the true effect, our study still demon-
strated a significant improvement in self-management
behaviors in the intervention group compared to the con-
trol group.

Conclusion

The study demonstrated that the SeCe-STRIVE health man-
agement program, based on family support, was effective in
enhancing self-management behaviors among patients with
T2DM. Significant improvements were observed in family
support, family function, self-efficacy, and diabetes percep-
tions. Notably, the program had a more pronounced impact
on the self-management behaviors of patients with low fam-
ily support, highlighting the need for future interventions to
focus specifically on this group. Regarding the sustainability
of the intervention’s effects, it remains unclear whether the

systematic family support model requires a 1-time reinforce-
ment or ongoing regular reinforcement similar to medication
taking. The current findings are inconclusive, necessitating
further multi-center studies and long-term follow-up to vali-
date and refine this intervention approach.

To promote and encourage the integration of family sup-
port into diabetes management, healthcare providers should
actively involve family members in consultations and pro-
vide educational resources, while governments and organi-
zations should develop policies that incentivize family
involvement, such as financial subsidies or community rec-
ognition programs. Future research should explore the cost-
effectiveness of this program by calculating the incremental
cost-effectiveness of improving self-management behavior,
assessing glycemic control rates, per capita costs, and
annual medical expenses after implementing the program,
and comparing these outcomes with the conventional
approach.
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