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Abstract

Background The community health workers (CHWs)-led model is an important strategy for managing type 2 diabe-
tes mellitus (T2DM) in China. However, existing community-based dietary and health education interventions in dia-
betes management are insufficient. Meanwhile, emerging mobile health (mHealth) has emerged as a promising tool
for improving disease management. Current evidence on the combined efficacy of mHealth technologies and CHWSs
strategies remains limited.

Objective This study evaluates the effectiveness of an online dietary and health education intervention delivered
through a tertiary hospital’s WeChat official account (WOA) for T2DM patients, examining its influence on glycated
hemoglobin (HbA1c) levels, body mass index (BMI), serum lipid profiles, and diabetes-specific quality of life (DSQL).

Methods This randomized clinical trial was conducted in two community health centers in China, enrolling adults
diagnosed with T2DM. Participants were randomly assigned to two groups over 3 months. The control group received
standard care, while the intervention group accessed online low glycaemic index (Gl) dietary and lifestyle recommen-
dations via the WOA. This group was instructed to monitor blood glucose levels, upload daily dietary photos, review
health education notifications, and participate in real-time communication with the diabetes management team

via the WOA.

Results A total of 178 participants were randomized to the control group (mean [SD] age, 57.07 [10.96] years, n=89)
and the intervention group (mean [SD] age, 57.18 [10.61] years, n=_89). After 3 months, significant improvements were
observed in the intervention group compared to the control group, with lower HbATc levels (mean 7.82%, SD 0.43%;
p=0.001), BMI (mean 24.35, SD 1.25 kg/m?; p<0.001), low-density lipoprotein cholesterol (mean 2.38, SD 0.21 mmol/L;
p <0.001), and DSQL scores (mean 43.24, SD 7.23; P<0.001), whereas high-density lipoprotein cholesterol (mean
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Trial registration ChiCTR2400081045.

1.35,SD 0.37 mmol/L; p=0.001) was significantly higher. Subgroup analysis at 3 months showed that age, education,
disease duration, comorbidity, and BMI influenced the effectiveness of HbA1c reduction.

Conclusion Overall, the WOA-based intervention effectively engages patients in community diabetes management,
leading to improved glycemic control, weight reduction, lipid metabolism optimization, and better quality of life.

Keywords Type 2 diabetes mellitus, Low glycaemic index diet, WeChat, Self-management, Community

Text box 1. Contributions to the literature

« Current community health workers-led approaches to dietary interven-
tions and self-management for diabetes remain insufficient

« A two-center clinical trial utilizing a WeChat official account was con-
ducted to evaluate the effects of a low-glycaemic index diet and lifestyle
interventions on glucose control, weight management, serum lipid
profiles, and quality of life in T2DM patients

« These results provide a foundation for future strategies to enhance

dietary and self-management practices among community-dwelling
individuals with poorly controlled T2DM

Background

Diabetes mellitus (DM) has become as one of the most
prevalent non-communicable diseases (NCDs), posing
significant challenges to both health economics and
public health. China, with the world’s largest diabetic
population (114.4 million in 2017) [1] and a high esti-
mated diabetes prevalence of 10.9% (2013) [2], faces
considerable health and economic burdens due to the
disease. Type 2 diabetes mellitus (T2DM) constitutes
approximately 95% of all diabetes cases [3]. Effective
glycemic control is crucial for reducing diabetes com-
plications, including retinopathy, neuropathy, coronary
artery disease, and cerebrovascular events. Diabetes
management encompasses lifestyle intervention, medi-
cation, and self-management, with the latter being
essential for maintaining well-controlled blood glucose
levels [4, 5]. Self-management involves diabetes health
education, medication adherence, dietary therapy,
physical activity (PA), and self-monitoring of blood
glucose (SMBG) [6]. Among these, dietary modifica-
tion and PA are recognized as cornerstone strategies in
T2DM care [7, 8].

Dietary recommendations focus on both the quantity
and quality of carbohydrate (CHO) intake, as these fac-
tors directly impacts glucose regulation. The glycaemic
index (GI) serves as a quantitative measure to assess the
postprandial effect of CHO-containing foods on blood
glucose levels. Numerous clinical trials have shown that
low-GI diets effectively reduce postprandial blood glu-
cose, improve glycemic control, and decrease truncal fat
and weight in patients with T2DM [9-11].

The community health workers (CHWs)-led model
has proven effective in screening high-risk factors and
implementing lifestyle interventions for NCDs, reduc-
ing disease complications, hospitalizations, and health
expenditures while improving health outcomes and
quality of life [12—15]. Similarly, CHWs-led interven-
tions show potential in diabetes management, with
growing evidence supporting their effectiveness [16—
18]. However, addressing existing challenges is crucial
for future enhancement. Our previous cross-sectional
study revealed that most CHWSs had limited opportu-
nities to enhance their NCDs-related knowledge and
skills through education at tertiary hospitals, domestic
academic conferences, or training programs [19]. Addi-
tionally, CHWs working in high-stress environments
reported significantly lower job satisfaction due to inad-
equate resources, overwhelming workloads, low pay, and
limited career advancement opportunities [20].

Mobile health (mHealth) utilizes mobile technology
as a vital public health instrument, enhancing health-
care delivery and promoting wellness. Key components
of mHealth include wearable devices, telemedicine, text
messaging, and mobile applications, which enable the
collection of health data, facilitate feedback, and foster
interaction between healthcare providers and patients
[21]. WeChat, a user-friendly social networking platform,
has become a powerful tool for mHealth interventions,
simplifying electronic data collection beyond traditional
clinical environments settings. WeChat stands out for its
ability to store vast amounts of patient-generated health
data, including text, voice, images, and video. Its evolution
has introduced convenient, real-time, and device-inde-
pendent support services, enriching healthcare delivery
and communication in clinical practice [22]. Various stud-
ies have demonstrated the effectiveness of WeChat-based
interventions in enhancing self-management, glycemic
control, serum lipid profiles, weight management, and
treatment adherence in patients with T2DM [23-25].

The CHWs-led diabetes care model demonstrates
potential to enhance clinical outcomes. However, CHWs
encounter challenges in providing comprehensive self-
management guidance to diabetic patients, particularly
regarding diet and exercise. We conducted a 3-month
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digital intervention through a tertiary hospital's WOA
to evaluate its effects on glycemic parameters (fast-
ing glucose and glycated hemoglobin), anthropomet-
ric measures (body weight and body mass index), lipid
metabolism, and diabetes-specific quality of life in com-
munity-dwelling adults with T2DM.

Methods

Study design

This 3-month, two-center, open-label, parallel-group
randomized controlled trial (RCT) evaluated the effec-
tiveness of an online low glycemic index (GI) diet and
lifestyle modification. The study protocols, consent pro-
cedures, and participant engagement processes were
approved by the Medical Ethics Committee of Chengdu
Integrated TCM & Western Medicine Hospital (approval
number: 2023KT26).

Participants

Participants from two community health centers were
enrolled in the study between December 30, 2023, and
March 23, 2024. Inclusion criteria required: (1) a T2DM
diagnosis for at least 6 months, (2) HbAlc levels ranging
from 7.0% to 10%, (3) age between 18 and 75 years, (4)
access to WeChat notifications on a smartphone, and (5)
provision of informed consent and willingness to partici-
pate. Exclusion criteria included: (1) other forms of dia-
betes, such as type 1 or gestational diabetes, (2) severe
diabetic complications, (3) cognitive dysfunction, (4)
malabsorption disorders, (5) impaired mobility, (6) preg-
nancy, and (7) involvement in other intervention trials.

Sample size

Based on a previous study [26], a clinically significant
HbA1lc difference of 0.7% between the intervention and
control groups was assumed for sample size estimation.
Using a 1:1 randomization ratio and standard devia-
tions (SD) of 1.3 and 0.9 for the intervention and control
groups, respectively, 65 participants per group were
required to achieve 90% power at a 0.05 significance level.
Accounting for a 20% dropout rate during the 3-month
follow-up, the recruitment target was set at approxi-
mately 78 participants per group.

Randomization and masking

Eligible participants were identified during routine
clinic visits at two community health service centers in
Chengdu, China, by trained community doctors and
nurses. They were randomly allocated in a 1:1 ratio to
either an online dietary and lifestyle intervention group
or a standard clinic follow-up group, using an online-gen-
erated randomization schedule. Given the nature of the
intervention, blinding was not feasible for participants in
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the online dietary-intervention group. However, experi-
mental assistants provided support for the interven-
tion, while data collectors and the statistician remained
blinded to group allocations.

Interventions

Control group

After enrollment, participants in the control group
received standard care and basic diabetes education from
community family doctors and nurses. This included
adjustments to diabetic medications, dietary control,
SMBG, PA recommendations, and regular follow-ups.

Online low Gl diet and lifestyle recommendations
intervention group

Participants assigned to the online low-GI diet and life-
style intervention underwent a supervised three-month
dietary adjustment protocol via diabetes management
software utilized by the community-hospital team. The
software enabled interaction with participants through
the hospital's WOA. Participants were registered on the
WOA using their electronic identification numbers and
received training on its effective use. The program was
developed by our interdisciplinary team through focus
group, with technical support provided by Donghua
Yiwei Technology Co., Ltd.

Community doctors and nurses led the intervention,
involving the collection of baseline patient data, software
utilization, the promotion of a low-GI diet, health educa-
tion, and follow-up care. Physicians, dietitians, and dia-
betes specialist nurses from a tertiary hospital developed
the software, designed and refined the program, and pro-
vided expert guidance for community healthcare. Prior
to recruitment, community doctors and nurses received
a 2-day training conducted by a diabetes management
team from a tertiary hospital to ensure standardized dia-
betes management protocols.

During the initial visit for the online low-GI diet and
lifestyle intervention, community nurses conducted
in-person interviews to collect essential patient data,
including gender, age, disease duration, education
level, smoking, alcohol consumption, and morbidi-
ties, followed by measurements of height, weight, and
blood pressure. Concurrently, they evaluated dietary
habits, including meal timings and the composition
and volume of intake. Participants were instructed to
upload pictures of their daily meals to the WOA and
to complete blood tests at the hospital within three
days. Hospital dietitians, then developed a personal-
ized low-GI diet plan based on the patient’s medical
background, dietary details, meal photos, and blood
test outcomes, which were sent to participants through
the WOA. During the follow-up period, participants
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were encouraged to upload weekly diet photos for the
dietitian’s review and to receive tailored feedback and
adjustments. If participants failed to consistently post
photos, community nurses would notify them through
the diabetes management software.

The personalized low-GI diet plan included the fol-
lowing guidelines: (1) maintaining consistent timings for
three daily meals; (2) incorporating a variety of meats,
vegetables, and staple foods in appropriate portions;
(3) prioritizing high-quality carbohydrate sources such
as oats, whole-grain bread, and corn for breakfast; (4)
including diverse grains, buckwheat noodles, potatoes,
and Chinese yam in dinners; (5) consuming at least three
types of vegetables per meal, totaling five daily, with
an emphasis on dark green leafy varieties; (6) adher-
ing to specific recommendations for water intake, meal
sequencing, and cooking methods; (7) managing daily
caloric intake; and (8) avoiding baked goods, sugary bev-
erages, fried and pickled foods, and rich soups. Addition-
ally, participants received push notifications featuring
seasonal low-GI meal examples tailored to different die-
tary preferences.

Community nurses guided participants on BG moni-
toring, uploading meal photos, reviewing health edu-
cational notifications, and interacting with the diabetes
care team through the WOA, thereby ensuring their pro-
ficiency in utilizing it.

Community doctors performed weekly evaluations of
patients’ BG data and provided necessary recommenda-
tions. If participants exhibited suboptimal BG control,
face-to-face evaluations were conducted to assess over-
all health status and treatment adherence, including BG
monitoring records, dietary habits, and PA. Identified
deficiencies prompted adjustments to the treatment plan,
including enhanced dietary counseling and more fre-
quent monitoring.

The health education content periodically delivered on
the WOA was based on the guideline for the prevention
and treatment of type 2 diabetes mellitus in China (2020
edition) [27], covering diabetes fundamentals, compli-
cations, risk factors, and comprehensive management
strategies. A collaborative team of endocrinologists,
nutritionists, diabetes specialist nurses, and community
doctors and nurses reviewed and refined the educational
materials. Participants engaged in diabetes manage-
ment discussions with community healthcare providers
through the WOA during follow-ups. Community doc-
tors and nurses were also advised to consult with tertiary
hospital experts in endocrinology, dietetics, and diabetes
nursing for guidance on glucose control and nutrition.
Two experimental assistants managed communication
with the community-hospital team, assessed question-
naire quality, and monitored the study’s progress.
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Questionnaire

The questionnaire included two sections. The first sec-
tion collected general information such as gender, age,
education level, disease duration, smoking and alcohol
habits, and comorbidities. The second section was the
diabetes-specific quality of life (DSQL) questionnaire,
which has been adapted for linguistic and cultural rele-
vance to the Chinese context. It is a widely utilized tool
in China for evaluating the quality of life in patients with
T2DM, demonstrating robust reliability and validity [28,
29]. It comprises four dimensions (physiology, psychol-
ogy, social, and therapy) with 27 items. Higher scores
indicate greater disease impact and lower quality of life.

Outcome indicators and measurements
Outcome indicators were collected at baseline and
3 months. The primary outcome was the difference in the
change in HbA1lc levels between baseline and 3 months
for the 2 groups. Secondary outcomes included changes
in FBG, body weight (BW), body mass index (BMI),
blood pressure (BP), triglycerides (TG), total cholesterol
(TC), low-density lipoprotein cholesterol (LDL-C), high-
density lipoprotein cholesterol (HDL-C), and DSQL.
Height, BW and BP were measured by the trained
nurse at two community health service centers. Height
was measured in a standard upright position without
stooping. BW was measured in a fasting state, with par-
ticipants wearing light clothing and no shoes. BMI was
calculated as weight (kg) divided by height squared
(m?). BP was the mean of three measurements taken
by an automatic electronic device at quiet rest. Fasting
blood samples, including BG, HbAlc and blood lipids,
were collected after 8 h of fasting. Laboratory tests were
performed at Chengdu Integrated TCM & Western
Medicine Hospital. Baseline questionnaire and DSQL
questionnaire were administered by community nurses.

Statistical analysis

All analyses were conducted using intention-to-treat
(ITT) analysis at the participant level. Missing data post-
intervention and during follow-up were addressed using
analyzed by multiple interpolation. Continuous vari-
ables were presented as mean (SD), whereas categorical
variables were presented as frequencies and percentages.
The normal distribution was verified by the Kolmogo-
rov—Smirnov test or Q-Q plot. Chi-square tests were
employed to assess nominal categorical variables. The
2-tailed independent sample ¢ test and Mann—Whitney U
test were used to compare the control and intervention
groups after 3 months for normally and non-normally
distributed variables, respectively. Repeated-measures
ANOVA was employed to assess changes in various
variables from baseline to follow-up across both groups.
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Additionally, since HbAlc was the primary outcome,
subgroup analysis was performed to investigate the
impact of participants’ characteristics on outcomes in
different subgroups. All data analyses were carried out
using IBM SPSS (version 25, Microsoft, USA). Statistical
significance was defined at p <0.05.

Results

Participant characteristics

Of the 302 individuals assessed for eligibility, 178 were
successfully enrolled and randomized into the study
groups (Fig. 1). At the 3-month follow-up, 7 participants
(3 in the intervention group and 4 in the control group)
were lost to follow-up. Withdrawals occurred in 5 par-
ticipants, with 3 from the intervention group and 2 from
the control group. An additional 7 participants exited the
study due to scheduling conflicts, comprising 4 from the
intervention group and 3 from the control group. At the
end of the 3-month follow-up, the overall retention rate
was 87.6% (156/178).

A total of 178 participants were randomly assigned to
the control group (mean [SD] age, 57.07 [10.96] years,
n=389) and online low GI diet and lifestyle recommenda-
tions intervention group (mean [SD] age, 57.18 [10.61]
years, n=89). The control group consisted of 48.4%
males and 51.6% females, while the intervention group
had 56.1% males and 43.9% females. As shown in Table 1,
there were no significant differences in baseline variables
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between the two groups, including BW, BMI, BP, and
clinical features.

Key outcomes and changes at and after 3 months

At 3 months, the intervention group demonstrated sig-
nificantly reduced FBG (mean 7.24, SD 0.56 mmol/L;
»<0.001) and HbA1c (mean 7.82%, SD 0.43%; p=0.001)
compared to the control group (FBG: mean 8.02, SD
1.08 mmol/L; HbAlc: mean 8.14%, SD 0.68%). The inter-
vention group had significantly decreased BW (mean
68.85, SD 5.75 kg, p=0.01) and BMI (mean 24.35, SD
1.25 kg/m? p<0.001) compared to the control group
(BW: mean 71.28, SD 7.82 kg; BMI: mean 25.23, SD
1.22 kg/m?). Additionally, the intervention group had
significantly higher serum HDL-C (mean 1.35, SD
0.37 mmol/L, p=0.001), and reduced BP (systolic BP:
mean 117.84, SD 6.23 mmHg, p<0.001; diastolic BP:
mean 70.82, SD 8.42 mmHg, p<0.001), as well as lower
TG (mean 1.72, SD 0.61 mmol/L, p<0.001), TC (mean
3.81, SD 0.41 mmol/L, p<0.001), LDL-C (mean 2.38,
SD 0.21 mmol/L, p<0.001), and DSQL scores (mean
43.24, SD 7.23, p<0.001) compared to the control group
(Table 2).

Compared to baseline (Table 2), the control group
exhibited a mean change in FBG of —0.65 mmol/L
(95% CI —1.35 to —0.05; p=0.062) and in HbAlc of
—0.19% (95% CI —0.42 to —0.04; p=0.071). In contrast,
the intervention group experienced a mean change

302 patients assessed for eligibility

124 Excluded
45 Ineligible
34 Declined to participate

20 Schedule conflicts
15 Refused randomization
10 Other reasons

178 Randomized

89 Randomized to
Control group

4 Lost to follow-up
2Withdrew

3 Schedule conflicts
2 Loss of interest

Baseline 89 Randomized to
intervention group
3 Lost to follow-up
. 3 Withdrew
Intervention 4 Schedule conflicts
1 unrelated health issue
3 months 78 completed study

89included in the ITT analysis

Fig. 1 Study flowchart

78 completed study
89 included in the ITT analysis
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Table 1 Characteristics of the patients at baseline
Characteristic Control group (n=89) Intervention group (n=389) p value
Age, mean (SD), y 57.07+10.96 57.18+1061 0.754°
Gender, n (%) 0.452°
Male 43 (48.4%) 50 (56.1%)
Female 46 (51.6%) 39 (43.9%)
Disease duration, mean (SD), y 495+4.42 528+3.71 0.315¢
Education, n (%) 0.362°
secondary school or below 14 (15.7%) 15 (16.9%)
high school 13 (14.7%) 9(10.1%)
junior college 31 (34.8%) 40 (44.9%)
undergraduate 28 (31.5%) 21 (23.6%)
postgraduate or above 3(3.3%) 4 (4.5%)
Smoking, n (%) 0423°
Never 41 (46.1%) 46 (51.7%)
Former 11 (12.4%) 10 (11.2%)
Current 37 (41.5%) 33(37.1%)
Alcohol consumption, n (%) 0.425°
Never 39 (43.8%) 38 (42.7%)
Former 13 (14.6%) 11 (12.4%)
Current 37 (41.6%) 40 (44.9%)
Comorbid illness, n (%) 0.582°
<1 78 (87.6%) 79 (88.8%)
>1 11 (12.4%) 10 (11.2%)
BP, mean (SD), mmHg
Systolic 123454843 12255+6.72 0.066°
Diastolic 7423+842 73511873 0.112°
BW, mean (SD), kg 71.82+835 71.58+6.73 0.556°
BMI, mean (SD), kg/m? 2573+1.68 2563+1.23 0431°
FBG, mean (SD), mmol/L 867+132 872+1.12 0.132¢
HbA1c, mean (SD), % 833+0.81 823+0.64 0.203°
TC, mean (SD), mmol/L 464+0.71 457+062 0.332°
TG, mean (SD), mmol/L 245+£1.03 247+0.89 0.632°
HDL, mean (SD), mmol/L 1.21+045 1.19+0.34 0.234°
LDL, mean (SD), mmol/L 283+0.74 2.73+0.66 0.352°
DSQL, mean (SD) 49.18+945 48.14+843 04537

Comorbidities, including hypertension, coronary artery disease, and chronic obstructive pulmonary disease, were reported at screening

 ttest
b Chi-square test
€ Mann-Whitney U test

in FBG of —1.48 mmol/L (95% CI —1.76 to —1.20;
»<0.001) and in HbAlc of —0.41% (95% CI —0.67%
to —0.15%; p<0.001). Additionally, the intervention
group showed significant mean changes from baseline
in BW (95% CI —4.32 to —1.14; p <0.001), BMI (95% CI
—1.56 to —1.00; p <0.001), systolic BP (95% CI —6.82 to
—2.60; p<0.001), diastolic BP (95% CI —3.53 to —1.61;
p<0.001), TG (95% CI —1.45 to —0.05; p<0.001), TC
(95% CI —1.07 to —0.45; p<0.001), HDL-C (95% CI
0.11 to 0.21; p<0.001), LDL-C (95% CI —0.42 to —0.28;

p<0.001) and DSQL scores (95% CI —6.12 to —3.68;
p<0.001).

Subgroup Analysis

At 3 months, subgroup analysis revealed that the inter-
vention group achieved significantly greater reductions
in HbAlc compared to the control group among the
following subgroups: female (mean difference 0.35, 95%
CI 0.09 to 0.61), individuals aged 56 years or younger
(mean difference 0.47, 95% CI 0.21 to 0.72), those with
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Table 2 Key outcomes and changes at and after 3 months
Characteristic mean (SD) P value Mean Change (95% Cl) Pvalue?
SBP, mm Hg 0.000

Control group 122.52+6.54 —0.93 (-2.12t0 0.26) 0.112

Intervention group 117.84+6.23 —4.71 (-6.82 to —2.60) 0.000
DBP, mm Hg 0.000

Control group 75.19+10.23 —0.96 (—1.48 t0 0.36) 0.321

Intervention group 70.82+842 —2.69 (-3.53to—1.61) 0.000
BW, kg 0.010

Control group 71.28+7.82 —0.54 (-1.31t0—-0.23) 0.062

Intervention group 68.85+5.75 —2.73(—=432t0—-1.14) 0.000
BMI, kg/m? 0.000

Control group 25.23+1.22 —0.50 (—=1.03 t0 0.03) 0.068

Intervention group 2435+1.25 —1.28 (-1.56 to —1.00) 0.000
FBG, mmol/L 0.000

Control group 8.02+1.08 —0.65 (-1.35to0 0.05) 0.062

Intervention group 7.24+0.56 -1.48 (-1.76 to —=1.20) 0.000
HbA1c, % 0.001

Control group 8.14+0.68 —0.19 (-0.42 t0 0.04) 0.071

Intervention group 7.82+043 —041(-0.67 to —0.15) 0.000
TC, mmol/L 0.000

Control group 442+0.54 —0.22 (=0.52 t0 0.08) 0.062

Intervention group 3.81+041 —0.76 (—=1.07 to —0.45) 0.000
TG, mmol/L 0.000

Control group 2.38+0.73 —0.07(-0.15t0 0.01) 0.752

Intervention group 1.72+0.61 —0.75 (—1.45 to —0.05) 0.000
HDL-C, mmol/L 0.001°

Control group 1.17+0.23 —0.04 (-0.11 t0 0.03) 0.623

Intervention group 1.35+£037 0.16 (0.11t0 0.21) 0.000
LDL-C, mmol/L 0.000

Control group 2.82+0.39 —0.01 (=0.31t0 0.29) 0.253

Intervention group 2.38+0.21 —0.35(—0.42 to —0.28) 0.000
DSQL 0.000

Control group 49.02+9.15 —0.16 (-=0.65 to —0.33) 0.342

Intervention group 43244723 —4.90 (-6.12 to —3.68) 0.000

2 Mann-Whitney U test
B ITT analysis

undergraduate or above education (mean difference 0.48,
95% CI 0.21 to 0.75), patients with a disease duration of
five years or less (mean difference 0.51, 95% CI 0.24 to
0.77), those with one or no comorbidities (mean differ-
ence 0.33, 95% CI 0.12 to 0.53), and those with a BMI
exceeding 24.00 (mean difference 0.35, 95% CI 0.15 to
0.55) (Fig. 2).

Adverse Events

Hypoglycemic events occurred in 3 participants (3.37%)
of the intervention group and 4 (4.49%) of the control
group. Constipation was reported by 3 (3.37%) in the
control group and 5 (5.62%) in the intervention group.

Diarrhea was noted in 4 (4.49%) of the control group
and 7 (7.87%) of the intervention group. Headaches
were experienced by 3 (3.37%) in the control group and
4 (5.62%) in the intervention group. No statistically sig-
nificant differences in symptomatic adverse effects were
observed between the groups (p>0.05 for all compari-
sons, Table 3).

Discussion

This two-center, two-parallel-group RCT evaluated the
effectiveness of an online low GI diet and lifestyle inter-
vention, facilitated by community nurses and doctors, in
community T2DM patients. The findings revealed that
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Intervention group vs Control group

Subgroup Mean difference (95% CI)
Total 0.34 (0.16 to 0.51) e
Gender
Male 0.30 (-0.03 to 0.62) —e—i
Female 0.35 (0.09 to 0.61) —o—
Age, y
<56 0.47 (0.21 t0 0.72) e
> 56 0.16 (-0.15 to 0.46) e
Disease duration, y
<5 0.51 (0.24 t0 0.77) e
>5 0.25 (-0.04 to 0.53) ——i
Education
junior college or below 0.22 (-0.07 to 0.51) ——i
undergraduate or college or above 0.48 (0.21 to 0.75) —e—
Comorbid illness
<1 0.33 (0.12 to0 0.53) e
>1 0.53 (-0.15 to 1.21) ——
BMI
<24 -0.28 (-1.37 to 0.82) —m———
>24 0.35 (0.15 to 0.55) o
2 a4 o 1 2

Fig. 2 Subgroup analysis of HoA1c at 3 months by ITT analysis

Table 3 Adverse events

Control group Intervention p value

(n=89) group (n=2389)
Hypoglycemia 4 (4.49%) 3(3.37%) 0.700
Constipation 3(3.37%) 5(5.62%) 0469
Diarrhea 4 (4.49%) 7 (7.87%) 0.303
Headache 3(3.37%) 5(5.62%) 0.469

the intervention significantly improved glycemic control,
body weight, serum lipid profiles, and diabetes-related
quality of life.

Traditional face-to-face consultations between health-
care providers and patients have long been used to
enhance self-management skills. RCTs involving face-
to-face interventions have demonstrated that low-GI
diets effectively reduce HbAlc, FBG, BMI, TC, while
increasing LDL levels in people with diabetes [30].
However, limited research has explored the impact of
online low-GI diet interventions on blood glucose, body
weight, and lipids in individuals with T2DM. Previous
studies have highlighted the potential of WeChat-based
mHealth interventions to improve diabetes manage-
ment and metabolic outcomes [23-25]. In light of the
integration of chronic disease care into community man-
agement under the leadership of CHWs, we initiated a

Mean difference (95% CI)

hospital-community collaboration, utilizing the hospital’s
WOA to deliver an online nutrition and lifestyle inter-
vention tailored to our local community.

The online dietary intervention in our study exerted a
moderate effect on HbAlc levels compared to other digi-
tal health research. A 6-month web-based RCT achieved
a more substantial decrease in HbAlc (1.6%) [23], and a
family-centered WeChat intervention reported a —0.69%
change in HbAlc after 1 year [24]. In our trial, partici-
pants in the online low-GI diet and lifestyle recommen-
dations group did not reach the target HbAlc level
(<7%), with a reduction of only 0.41%. Nonetheless, the
HbAlc improvement aligns with that observed in other
low-GI diet intervention research. A meta-analysis of 29
studies involving 1,617 diabetes patients indicated that
low-GI diets can decrease HbAlc by an average of 0.31%
[31].

Studies have previously shown that a 1% and 0.67%
decrease in HbAlc corresponds to a 37% and 21% reduc-
tion in the risk of diabetic microvascular complications,
respectively [32, 33]. In our study, a 0.41% decline in
HbAlc levels was anticipated to mitigate microvascular
complications. The mechanisms underlying the glyce-
mic control benefits of low-GI diets include alleviating
inflammation, increasing beneficial gut bacteria, delay-
ing glucose absorption, and maintaining insulin homeo-
stasis [34—36]. Furthermore, an HbAlc reduction of 0.3%
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to 0.4% is considered clinically significant in the devel-
opment of antihyperglycemic medications [37]. Con-
currently, the UK prospective diabetes study (UKPDS)
validated that historical HbAlc levels exert a more
pronounced legacy effect on the relative risk of mor-
tality than more recent values [38]. Specifically, a 1%
increase in HbAlc 20 years before death was linked to
a 36% higher relative mortality risk, compared to an 8%
increase for similar levels five years prior to death. There-
fore, our online low-GI diet intervention, which achieved
a reduction in HbAlc, serves as a benchmark for future
initiatives aimed at improving diabetes management in
community.

This study revealed that an online low-GI dietary inter-
vention resulted in a modest but statistically significant
improvement in achieving target HbAlc levels. Although
the intervention was delivered through a hospital-
community collaboration on WeChat, a popular social
media application in China, the limited HbA1lc reduction
observed may be explained by several factors. First, age
posed a barrier to digital healthcare engagement, with
participants’ ages spanning from 31 to 75 years, averaging
at 57 years, and 32.6% being over 65 years old. While they
were not familiar with WOA operations, they were pro-
ficient in using basic functions such as messaging, video
viewing, and sharing moments. Second, WeChat-based
follow-ups faced limitations due to time constraints, pro-
cedural complexity, patient mistrust, and legal concerns
[39]. Third, the intervention emphasized dietary modifi-
cations rather than intensive medication adjustments or
rigorous glucose monitoring, which may have impacted
adherence and behavioral changes. Fourth, participants
generally preferred in-person clinical visits over vir-
tual clinics. Despite these challenges, the intervention
achieved improvements in the primary outcome (HbA1c)
as well as secondary outcomes including body weight,
serum lipid profiles, and quality of life.

The research indicates that adhering to an online low-
GI diet led to a decrease in FBG by 1.48 mmol/L. Ele-
vated FBG levels, exceeding 5.6 mmol/L, were linked to
mortality from cancer, vascular diseases, and other non-
cancerous, non-vascular causes [40]. Moreover, patients
with FBG levels of 7 mmol/L or higher exhibited higher
hazard ratio (HR) for mortality compared to those with
levels below 7 mmol/L (HR: 2.16 vs. 1.51). Intensive gly-
cemic control, targeting FBG levels between 4.4 and
7.0 mmol/L, significantly reduced excess mortality risk in
patients with T2DM [27]. Therefore, even modest reduc-
tions in FBG, though not yet reaching optimal targets,
contribute to improved long-term outcomes due to their
cumulative beneficial effects.

Another key finding of this study was the notable effec-
tiveness of the online low-GI dietary intervention in
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promoting weight loss after 3 months. In overweight and
obese T2DM patients, weight reduction demonstrated a
consistent, dose-dependent correlation with declines in
HbA1lc levels, with an average reduction of 0.1 percent-
age points in HbAlc for every kilogram of weight lost
[41]. Retrospective studies have shown that that meta-
bolic and bariatric surgery in insulin-treated T2DM
patients led to substantial reductions in insulin depend-
ency and even disease remission [42].The interven-
tion group in this study achieved significant weight loss
(2.73 kg) and a reduction in BMI (1.28 kg/m?), highlight-
ing the critical role of weight management in improving
glycemic outcomes.

A key therapeutic goal in diabetes management
is optimizing serum lipid profiles. At 3 months, the
online low-GI dietary intervention demonstrated sig-
nificant improvements, including an increase in HDL-C
and reductions in TG, TC, and LDL-C. A low-GI diet
enhances insulin sensitivity, reduces hepatic glucose out-
put, lowers serum lipid concentrations, and mitigates
cardiovascular risk in diabetic patients [43, 44]. Nota-
bly, HDL-C has been identified as an independent pro-
tective factor against coronary heart disease (CHD). A
six-month low-GI diet intervention increased HDL-C
by 4.7%, potentially reducing CHD risk by 4-11% in the
intention-to-treat group and 6-19% in the completer
group [44]. Consequently, the 13% HDL-C improvement
observed in our study may significantly reduce the long-
term risk of CHD.

The DSQL scale has proven to be an effective tool for
evaluating patient health across physical, psychologi-
cal, social, and therapeutic dimensions. In this study, the
observation group exhibited lower DSQL scores, indicat-
ing that an online low-GI dietary intervention combined
with lifestyle guidance significantly enhances quality of
life, possibly attributable to improved emotional well-
being. This online nutrition and health education pro-
gram provided T2DM patients with real-time feedback
on diabetes management, thereby enhancing their emo-
tional state and alleviating symptoms of anxiety and
depression.

We conducted a prespecified subgroup analysis to
assess whether participants characteristics influenced
HbAlc levels. At 3 months, the online dietary interven-
tion group demonstrated better glycemic control com-
pared to the control group among females, participants
aged 56 or younger, those with an undergraduate or
higher education, individuals with a disease duration of
5 years or less, those with one or fewer comorbidities,
and those with a BMI exceeding 24. Previous research
suggests that females exhibit greater sensitivity to the
metabolic effects of GI diets than males [45]. Addition-
ally, older individuals often face greater challenges in
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modifying behaviors and may be less resistant to using
mobile technology compared to younger participants
[43], potentially explaining this disparity. Participants
with higher educational attainment typically possess
stronger socioeconomic status and self-management
skills, fostering positive interactions with community
healthcare providers through online platforms. The effec-
tiveness of interventions appears greater in the early
to moderate stages of T2DM, as indicated by disease
duration and comorbidity profiles. Moreover, a dose-
dependent relationship between weight loss and HbAlc
reduction was observed in overweight and obese T2DM
patients [41].

Our study’s primary strength lies in the integration of
an online dietary intervention and hospital-community
interaction via the WeChat platform, offering a cost-
effective and accessible approach to community diabe-
tes management. However, several limitations should be
acknowledged. First, the sample size was relatively small,
which may limit the generalizability of the findings. Sec-
ond, the follow-up duration was short, potentially insuf-
ficient to observe sustained changes in habits and lifestyle
among community patients. Third, the lack of systematic
evaluation of participant compliance represents a limita-
tion, as the absence of a targeted adherence questionnaire
hinders the collection of robust data on intervention
engagement. Fourth, the lack of a food frequency ques-
tionnaire to assess dietary patterns is another limitation,
as this tool could provide more detailed insights into par-
ticipants’ nutritional intake. Fifth, physical activity lev-
els were not measured before or after the intervention,
which could have offered valuable context regarding the
intervention’s impact on overall lifestyle changes. Future
studies should address these limitations by incorporat-
ing larger, more diverse cohorts, extending follow-up
periods, and utilizing comprehensive assessment tools to
evaluate compliance, dietary habits, and physical activity.

Conclusion

The integration of an online low-GI diet with lifestyle
guidance effectively enhances glycemic control, promotes
weight loss, optimize lipid metabolism, and improves
quality of life in patients with T2DM. This WOA-based
intervention not only encourages active participation
in community health management but also empowers
patients to strengthen their self-management capabili-
ties, offering a practical approach to diabetes care.
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