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Keywords: Background: Diabetes self-management is an important measure to reduce the adverse impact of the disease
Diabetes mellitus and improve the outcome in patients with diabetes. Existing diabetes self-management studies mainly focus on
Type 2 the evaluation of short-term intervention effects, but rarely report the long-term effects.
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Objective: To evaluate the short- and long-term effects of self-management group activities on comprehensive
glycemic control in patients with type 2 diabetes in the community.

Methods: In 2014, 500 adults with type 2 diabetes were recruited from Fangshan District, Beijing, and were ran-
domly divided into a control group(n = 241) and an intervention group(n = 259). Both groups received routine
diabetes follow-up services. The intervention group also received a three-month self-management group activities.
We conducted four surveys at different times(at baseline, three months, two years and five years post-intervention)
to collect patient demographics, disease condition, comprehensive glycemic control indicators [ body mass in-
dex(BMI), blood pressure, fasting plasma glucose(FPG), glycated hemoglobin(HbA1c), high-density lipoprotein
cholesterol(HDL-C), triacylglycerol(TG), low-density lipoprotein cholesterol(LDL-C) ] . Generalized estimating
equations were used to analyze the main effect of the self-management activities and the interaction effect of the
activities with post-intervention time.

Results: After adjusting for potential confounders, the main effects of the self-management activities on
BMI, systolic blood pressure, diastolic blood pressure, FPG, HbAlc, HDL-C, TG an LDL-C were not statisti-
cally significant(P > 0.05). The main effects of post-intervention time on various indicators were statistically
significant(P < 0.05). Specifically, BMI, systolic blood pressure, diastolic blood pressure, FPG, HbAlc, HDL-
C and LDL-C increased, and TG decreased in the patients after intervention. We found the self-management
activities and the post-intervention time had an interaction effect on BMI [ (95 %CI)=-0.33(-0.62, -0.05) ] ,
FPG [ (95 %CI)=-1.03(-1.71, -0.35) ) , and TG [ #(95 %CI)=-0.54(-0.93, -0.14) ) : the BMI of the intervention
group was 0.31 kg/m? lower than that of the control group at baseline, but was 0.64 kg/m? lower than that of
the control group at three months post-intervention; the FPG of the intervention group was 0.19 mmol/L higher
than that of the control group at baseline, but was 0.84 mmol/L lower than that of the control group at two years
post-intervention; the TG of the intervention group was 0.03 mmol/L higher than that of the control group at
baseline, but was 0.51 mmol/L lower than that of the control group at five years post-intervention.
Conclusion: Self-management group activities have a short-term effect on controlling BMI, and may have a
long-term effect on controlling FPG and TG in patients with type 2 diabetes.

Introduction diabetes worldwide in 2019, and this number is expected to rise to
700 million by 2045. In 2019, China had the highest number of pa-

In recent years, the number of patients with diabetes has been in- tients with diabetes globally, with 120 million individuals. This num-
creasing rapidly. It is estimated that there were 460 million people with ber is projected to increase to 150 million by 2045, indicating a severe
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epidemic situation.! The long duration and difficulty of curing of dia-
betes necessitates that patients become the primary caretakers of their
own health, and self-management is a crucial means to reduce disease
impact and improve outcomes. Self-management can enhance patients’
awareness and self-efficacy regarding diabetes, promote the formation
of healthy behaviors, and ultimately achieve the goals of blood glu-
cose control and improved quality of life.>> However, research on di-
abetes self-management is still insufficient, with few long-term effect
evaluations and follow-up studies. Most existing research focuses on
short-term effects (within 6 months), and the long-term effects of self-
management remain unclear.® Although some studies have observed
that self-management group activities can reduce patients’ blood glu-
cose levels at 12-18 months post-intervention,”® the same intervention
effects were not observed in other studies,’ and there is no consensus
on the long-term effects on laboratory indicators like blood pressure and
lipids.!0-!! Therefore, based on a community diabetes self-management
trial conducted in 2014 in Fangshan District, Beijing, this study con-
ducted a 5-year follow-up with patients. Using generalized estimating
equations, it analyzed the impact of community self-management group
activities on diabetes patients’ blood glucose, blood pressure, lipids, and
BML. It also examined the interaction effects of self-management group
activities with different post-intervention times, aiming to provide rec-
ommendations for the improvement and promotion of self-management
group activities.

Methods
Study subjects

The data for this study were extracted from a community-based
health self-management trial conducted in 2014 in the Fangshan Dis-
trict of Beijing. The trial commenced in March 2014, recruiting patients
with type 2 diabetes from 17 communities/villages across 4 streets in
Fangshan District through methods such as posting flyers, phone notifi-
cations, and door-to-door mobilization. The inclusion criteria were: (1)
diagnosis of type 2 diabetes based on the "Chinese Type 2 Diabetes Pre-
vention and Control Guidelines (2013 Edition)"'?; (2) aged 18 years or
older. The exclusion criteria included: (1) being in the acute phase of the
disease or having serious illnesses; (2) having a mental disorder; (3) be-
ing a pregnant woman; (4) suffering from diabetic nephropathy or other
severe complications; (5) currently participating in another study. A to-
tal of 510 patients were recruited, 10 of whom refused to participate,
resulting in a final sample of 500 patients. Using simple randomization
method, these patients were divided into the control group (n = 241)
and intervention group (n = 259). All study participants provided in-
formed consent.

Intervention methods

Both groups of patients received routine health management services
as national public health service requirements in China, with the in-
tervention group additionally engaging in three months of health self-
management group activities.

Routine health management services

In accordance with national public health service requirements, pa-
tients visited community health service centers quarterly for diabetes
follow-up services, which included: (1) follow-up assessments involv-
ing blood pressure and fasting plasma glucose (FPG), BMI, and inquiries
about disease conditions, lifestyle, and medication usage; (2) tailored
interventions, including medication guidance, adjustments to medica-
tion plans, referral recommendations, and health education; (3) health
examinations, which encompassed routine physical examinations and
assessments of oral health, vision, hearing, and physical function. The
specific service items were based on the “National Basic Public Health
Service Standards (2011 Edition)”.13
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Self-Management group activities

For the intervention group, patients were divided into 17 groups
based on their community/village, with each group consisting of 15—
18 patients. The group activities were held weekly, lasting between 1.5
to 2.0 h per session, with a total of 8 sessions completed over three
months. The workflow of the group activities included several compo-
nents: reviewing the content from the previous session, reporting on
the completion of self-management plans, addressing any issues encoun-
tered, learning new contents for the current session, sharing experiences
related to that content, demonstrating self-management skills for the
current activity, practicing these skills among group members, and de-
veloping a self-management plan for the current activity. The themes of
the group activities covered a broad range of topics, including blood glu-
cose monitoring, understanding and managing acute and chronic com-
plications, dietary adjustments, healthy exercise, diabetes medication,
managing negative emotions and mastering communication skills, and
developing good lifestyle habits. Each session was organized and con-
ducted by two group leaders, with specific contents derived from the
guide "Self-Management Practices for Chronic Disease Patients - Dia-
betes".14

Data collection methods

Baseline surveys were conducted before the intervention, post-
intervention surveys were conducted at the end of the three-month self-
management group activities, and follow-up surveys were conducted
two years (October-November 2016) and five years (October-November
2019) after the intervention.

(1) Demographic and disease information: Data were collected using
the "Community Diabetes Patient Health Survey Questionnaire" devel-
oped by the research team, through face-to-face interviews. The col-
lected information included gender, age, educational level, marital sta-
tus, per capita monthly household income, duration of diabetes, dia-
betes treatment methods, and participation in the New Rural Cooper-
ative Medical Insurance. (2) Physical measurements: These included
measurements of height, body mass, systolic and diastolic blood pres-
sure. Height and body mass were measured using a stadiometer and
scale with precision up to 0.1 cm and 0.1 kg, respectively, and BMI was
calculated accordingly. Blood pressure was measured using an Omron
HEM-1000 electronic blood pressure monitor. Measurements were taken
three times with a one-minute interval between each, and the average
of the last two measurements was used. (3) Laboratory tests: 5.5 ml of
fasting venous blood was collected from each patient, and local labora-
tories used the Toshiba 40FR fully automatic biochemistry analyzer and
Rongsheng reagent kits (enzyme method) to test FPG, HbAlc, HDL-C,
TG, and LDL-C.

Quality control

Prior to the four survey occasions, a standardized questionnaire, re-
search plan, and operation manual were developed. All interviewers re-
ceived uniform training that covered demonstrations of standard physi-
cal measurement techniques. Only those who passed an assessment were
permitted to conduct the surveys. During the surveys, a standardized
questionnaire was employed. Interviewers performed an initial check
of the completed questionnaires, followed by a secondary review by
quality control personnel. Uniform instruments were used for physical
examinations of the patients. Regular guidance was provided at the sur-
vey sites to ensure correct procedures were followed and to address any
issues promptly. The self-management group activities implemented a
sign-in attendance system to ensure patient participation rates in group
activities. After each group session, an activity journal was recorded to
monitor and maintain the quality of the activities.
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Statistical methods

Data were entered twice using EpiData 3.1 software and underwent
data cleaning and matching to form the final database. Analysis was per-
formed using SAS 9.4 statistical software. Categorical data were repre-
sented by relative numbers, and comparisons between groups were con-
ducted using the Chi-square test. Age, BMI, systolic pressure, diastolic
pressure, HDL-C, and LDL-C, which approximated a normal distribution,
were expressed as mean+standard deviation and compared between
groups using the independent samples t-test. The duration of diabetes,
FPG, HbAlc, and TG, which were not normally distributed, were ex-
pressed as median (interquartile range) and compared between groups
using the Wilcoxon rank-sum test. A generalized estimating equation
for repeated measures data was used, setting the working correlation
matrix as unstructured.'® This method analyzed the main effects of the
self-management group activities on BMI, blood pressure, blood glucose,
and lipid levels, both before and after adjustment for covariates, and
it also examined the interaction effects between the self-management
group activities and the post-intervention time. A two-sided test was
used, with a significance level of a = 0.05.

Results

Comparison of basic conditions of patients in both groups at different time
points

In 2014, 241 patients in the control group and 259 patients in the
intervention group completed the baseline survey and the survey after
3 months of intervention. The comparison of gender, age, educational
level, marital status, per capita monthly household income, duration of
diabetes, diabetes treatment methods, and New Rural Cooperative Medi-
cal Insurance coverage showed no statistically significant differences be-
tween the two groups (P > 0.05). (2) In 2016, 139 patients in the control
group and 204 patients in the intervention group completed the 2-year
follow-up survey. A statistically significant difference was found in the
coverage of the New Rural Cooperative Medical Insurance between the
groups (P < 0.05); however, there were no statistically significant dif-
ferences in other metrics (P > 0.05). (3) In 2019, 175 patients in the
control group and 187 in the intervention group completed the 5-year
follow-up survey. Reasons for loss to follow-up of 138 patients (27.6 %)
included refusal to participate (32 cases), death (36 cases), inability to
contact (5 cases), inability to move freely (5 cases), relocation (2 cases),
hospitalization (2 cases), lack of time to participate (1 case), and un-
known reasons (55 cases). The comparison of various basic conditions
between the two groups showed no statistically significant differences
(P > 0.05, Table 1).

Comparison of comprehensive diabetes control between the two groups at
different times

Before the intervention, there were no statistically significant differ-
ences in BMI, systolic pressure, diastolic pressure, FPG, HbAlc, HDL-C,
TG, and LDL-C between the two groups (P > 0.05). Results from the
generalized estimating equation analysis indicated that there were no
statistically significant differences in BMI, systolic pressure, diastolic
pressure, FPG, HbAlc, HDL-C, TG, and LDL-C between the two groups
before and after the intervention (P > 0.05). However, the effects of
time after the intervention on patients’ BMI, systolic pressure, diastolic
pressure, FPG, HbAlc, HDL-C, TG, and LDL-C were all statistically sig-
nificant (P < 0.05, Table 2).

Main effects and interaction effects of self-management group activities and
post-intervention time on comprehensive diabetes control indicators

Considering that loss to follow-up could disrupt the balance estab-
lished by randomization, further analysis was conducted, adjusting for
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patients’ basic characteristics and laboratory test indicators, to explore
the main effects and interaction effects of self-management group ac-
tivities and post-intervention time. The results demonstrated: (1) BMI
control: An interaction effect between group and time on BMI control
was observed. After the intervention, the difference in BMI between the
intervention group and the control group changed by -0.33 kg/m? from
the pre-intervention difference [95 % CI (-0.62, -0.05)]. Specifically,
at baseline, the BMI in the intervention group was 0.31 kg/m? lower
than that in the control group, and three months post-intervention, it
was 0.64 kg/m? lower. (2) FPG control: There was an interaction effect
between group and time on FPG control. Two years post-intervention,
the difference in FPG between the groups differed by -1.03 mmol/L
from the pre-intervention difference [95 % CI (-1.71, -0.35)]. Initially,
the intervention group’s FPG was 0.19 mmol/L higher than the con-
trol group, and two years post-intervention, it was 0.84 mmol/L lower.
(3) TG control: Five years post-intervention, the difference in TG be-
tween the groups changed by -0.54 mmol/L from the pre-intervention
difference [95 % CI (-0.93, -0.14)]. At baseline, the intervention group’s
TG was 0.03 mmol/L higher than the control group, and five years
post-intervention, it was 0.51 mmol/L lower. (4) Control of other in-
dicators: The interaction between self-management group activities and
time did not show statistical significance for other indicators (P > 0.05).
(5) Main effect of time post-intervention: The main effect of time post-
intervention was significant (P < 0.05) across all indicators. Compared
to baseline, there was an increase in patients’ BMI, systolic pressure, di-
astolic pressure, FPG, HbAlc, HDL-C, LDL-C, and a decrease in TG. (6)
Main effect of self-management group activities: The main effect of the
self-management group activities on all indicators was not significant
(P > 0.05, Table 3).

Discussion

The World Health Organization (WHO) emphasizes that patient-
centered health education is a crucial method for effective disease man-
agement. Through health education, patients can manage their own
diseases, prevent the occurrence of complications, and improve their
quality of life.'® Diabetes self-management education is recognized as
an effective approach for alleviating the burden of diabetes.'”'® Dia-
betes self-management education aids patients in managing their dis-
ease from three perspectives: knowledge, belief, and behavior. In terms
of knowledge, self-management education can significantly increase pa-
tients’ awareness of diabetes.® Regarding belief, self-efficacy is a vital
indicator measuring patients’ confidence in managing their disease, and
self-management education can increase patients’ self-efficacy by nearly
20 %, significantly enhancing their confidence in managing their con-
dition.? In terms of behavior, community randomized controlled tri-
als have shown that self-management education helps patients develop
healthy behaviors such as self-checking their feet, adhering to medica-
tion prescriptions, and regularly monitoring blood glucose.* Therefore,
diabetes self-management education can have a comprehensive positive
impact on patients, surpassing traditional health education that remains
at the level of knowledge dissemination. This form of education not only
provides information but also, more importantly, enhances patient en-
gagement in daily life through increased self-efficacy and behavioral
change, which is crucial for the long-term management of chronic con-
ditions like diabetes.

Previous studies have demonstrated that diabetes self-management
education can reduce patients’ BMI, waist circumference, HbAlc, FPG,
TC, and LDL-C levels.”>'9-? This study followed 500 patients with type
2 diabetes for five years. The results indicated that without consider-
ing the impact of time, there were no differences between the inter-
vention and control groups in BMI, systolic blood pressure, diastolic
blood pressure, FPG, HbAlc, HDL-C, TG, and LDL-C. This aligns with
the findings from two other follow-up studies.>>?> When considering
the impact of time on intervention effects, an interaction between self-
management group activities and post-intervention time was observed.
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Table 1
Comparison of basic characteristics between two groups in different times.
Number Age (X+s,
Item of cases Gender [ n(%) ) year) Educational level [ n(%) ) Educational level [ n(%) )
Elementary High school/
school and  Junior high technical school/  College Married/ Unmarried/

Male Female below school college and above  and above cohabiting Widowed
Baseline and
post-intervention
Control group 241 90(37.3) 151(62.7) 61.4+8.1 67(27.8) 121(50.2) 43(17.8) 10(4.2) 217(90.0) 24(10.0)
Intervention group 259 84(32.4) 175(67.6) 62.1+7.1 69(26.6) 122(47.1) 51(19.7) 17(6.6) 231(89.2) 28(10.8)
Value of test statistic 1.332 0.93° 1.882 0.10?
P value 0.25 0.35 0.60 0.76
2 years post-intervention
Control group 139 51(36.7) 88(63.3) 63.1+7.9 43(30.9) 68(48.9) 24(17.3) 4(2.9) 120(86.3) 19(13.7)
Intervention group 204 57(27.9) 147(72.1) 64.0+7.1 57(27.9) 96(47.1) 38(18.6) 13(6.4) 181(88.7) 23(11.3)
Value of test statistic 2,932 1.05° 2.44° 0.44°
P value 0.09 0.29 0.49 0.51
5 years post-intervention
Control group 175 64(36.6) 111(63.4) 66.2+7.5 44(25.1) 93(53.1) 33(18.9) 5(2.9) 144(82.3) 31(17.7)
Intervention group 187 57(30.5) 130(69.5) 66.6+7.1 49(26.2) 91(48.7) 35(18.7) 12(6.4) 161(86.1) 26(13.9)
Value of test statistic 1.512 0.45° 2.84% 0.992
P value 0.22 0.65 0.42 0.32

New Rural
Duration of Cooperative

diabetes [ M(QR),

Medical Insur-

Item Monthly per capita household income [ n(%) ] year ] Type of diabetes treatment [ n(%) ) ance [(n(%) )
Oral
medication+

<1 000 1 000-2 3 000-5 000 >5 000 Oral Insulin Insulin

Yuan 999 Yuan Yuan Yuan medication  injection injection No
Baseline and
post-intervention
Control group 71(29.5) 118(49.0) 47(19.5) 5(2.0) 7(9) 169(70.1) 20(8.3) 39(16.2) 13(5.4) 126(52.3)
Intervention group 86(33.2) 119(46.0) 40(15.4) 14(5.4) 8(9) 184(71.1) 14(5.4) 34(13.1) 27(10.4) 128(49.4)
Value of test statistic 5.62% -0.25¢ 6.30% 0.412
P value 0.13 0.80 0.10 0.52
2 years post-intervention
Control group 55(39.6) 63(45.3) 19(13.7) 2(1.49) 10(10) 87(62.6) 19(13.7) 22(15.8) 11(7.9) 96(69.1)
Intervention group 73(35.8) 88(43.1) 29(14.2) 14(6.9) 1009) 140(68.6) 13(6.4) 36(17.7) 15(7.3) 104(51.0)
Value of test statistic 5.64% 0.90¢ 5.372 11.122
P value 0.13 0.37 0.15 <0.01
5 years post-intervention
Control group 56(32.0) 47(26.8) 60(34.3) 12(6.9) 12(8) 118(67.4) 13(7.4) 37(21.2) 7(4.0) 37(21.1)
Intervention group 55(29.4) 50(26.7) 62(33.2) 20(10.7) 12(9) 126(67.4) 10(5.4) 38(20.3) 13(6.9) 30(16.0)
Value of test statistic 1.742 0.67¢ 2.07° 1.562
P value 0.63 0.50 0.56 0.21

Note: 2 indicates the x2 value, Pindicates the t value, and ¢ indicates the Z value.

Over time, both groups showed an increasing trend in BMI and FPG
and a decreasing trend in TG. However, in the short term (three months
post-intervention), the increase in BMI in the intervention group was
less than that in the control group. Additionally, the increase in FPG
after two years was lower in the intervention group than in the con-
trol group, and the reduction in TG after five years was greater in the
intervention group than in the control group. Thus, the results of this
study suggest that, compared to conventional health interventions, dia-
betes self-management group activities have a short-term effect in slow-
ing the increase in BMI and demonstrate sustained long-term effects in
mitigating the rise in FPG and reducing TG. These findings underscore
the importance of implementing diabetes self-management education
as part of comprehensive diabetes care strategies to enhance patient
outcomes over both short and long terms. The self-management group
activities in this study constituted a comprehensive intervention pro-
gram, covering monitoring, diet, exercise, medication, psychology, and
lifestyle habits, thereby providing holistic support for the development
of healthy behaviors in patients. Additionally, these activities were de-
signed based on peer support theory and empowerment theory.* The
group leaders and members, hailing from the same community and fa-
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miliar with each other, facilitated the sharing of disease prevention ex-
periences and skills, maximizing the effect of peer support. During the
self-management group activities, an emphasis was placed on "empow-
erment," allowing patients the rights and freedom to create their own
management plans, thus stimulating their initiative in self-management.
Therefore, the self-management group activities represent a comprehen-
sive, interactive, and cost-effective intervention measure>* with signifi-
cant potential for community-wide adoption.

This study did not observe an impact of the self-management group
activities on patients’ blood pressure, HbAlc, HDL-C, or LDL-C, which is
consistent with previous research findings.?!>23-2> This may be related
to the difficulty in maintaining long-term effects of self-management.
Existing research has shown that while self-management can improve
HbAlc levels in the short term, the effects of such interventions grad-
ually decreased over time.?®2” This study involved a three-month self-
management group activity intervention, after which no reinforcement
or consolidation interventions were conducted. As time progressed, the
lack of supervision and encouragement might have led to the failure
to sustain self-management behaviors, hence no improvement in the
aforementioned indicators was observed. This highlights the critical
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Table 2
Comprehensive control of diabetes after education between the two groups.
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Group BMI(X+s, kg/m?) Systolic blood pressure(X+s, mm Hg)

Pre- Post- 2 years post- 5 years post- Pre- Post- 2 years post- 5 years post-

intervention intervention intervention intervention intervention intervention intervention intervention
Control group 26.1+3.2 26.7+3.3 26.7+3.1 26.3+3.2 134+16 137+16 138+16 138+15
Intervention group 26.0+3.5 26.2+3.3 26.5+3.2 26.4+3.4 134+17° 135+17 138+18 140+19
Z value Zgroup="0.87, Zgroup=-0.33,

ime=06.02 ime=5-92

P value Peroup=0.38, Peroup=0.74,

Piime < 0.01 Piime < 0.01
Group Diastolic blood FPG [ Xxs,

pressure(X+s, mm Hg) mmol/L )

Pre- Post- 2 years post- 5 years post- Pre- Post- 2 years post- 5 years post-

intervention intervention intervention intervention intervention intervention intervention intervention
Control group 79+10 81+9 79+10 80+8 6.8(2.8) 7.5(3.6) 9.1(5.0) 8.2(3.7)
Intervention group 78+10 79+10 78+10 81+9 6.9(3.1)2 7.3(3.2) 8.1(4.0) 8.4(4.2)
Z value Zgroup=-1.23, Zgroup=-0.82,

Zjime=3.52 Zyime=12.23
P value Peroup=0.22, Peroup=0.41,

Piime < 0.01 Piime < 0.01
Group HbA [ M(QR), % ) HDL-C(Xs,

mmol/L)

Pre- Post- 2 years post- 5 years post- Pre- Post- 2 years post- 5 years post-

intervention intervention intervention intervention intervention intervention intervention intervention
Control group 6.3(3.2) 6.9(3.4) 8.0(4.6) 7.1(2.1) 1.12+0.27 1.21+0.29 1.35+0.28 1.15+0.31
Intervention group 6.1(3.0) 6.9(3.0) 7.3(3.7) 7.1(2.2) 1.14+0.29* 1.25+0.33 1.38+0.31 1.16+0.32
Z value Zgroup=-0.35, Zgoup=1.52,

Zime=11.19 Zie=8.00
P value Peroup=0.73, Poroup=0.13,

Piime < 0.01 Piime < 0.01
Group TG [ M(QR), LDL-C(X+s, mmol/L)

mmol/L )

Pre- Post- 2 years post- 5 years post- Pre- Post- 2 years post- 5 years post-

intervention intervention intervention intervention intervention intervention intervention intervention
Control group 2.04(1.19) 2.06(1.18) 2.05(1.32) 1.69(1.24) 2.83+0.91 3.10+0.95 3.16+0.97 3.56+1.00
Intervention group 2.00(1.43) 1.97(1.26) 2.01(1.45) 1.65(1.22) 2.85+0.84 3.03+0.90 3.10+0.96 3.42+0.96
Zyalue ngup:'o'gs’ Zgroup:'o"gl’

Ziime=-3.79 Zime = 12.71
Pt Pyoup=0.34, Pyroup=0.42,

Pine < 0.01 Pine < 0.01

Note: BMI = body mass index, FPG = fasting plasma glucose, HbAlc = glycated hemoglobin, HDL-C = high-density lipoprotein cholesterol, TG = triacylglycerol,

LDL-C = low-density lipoprotein cholesterol; 1 mm Hg = 0.133 kPa.
aindicates comparison with control group data for the same period, P > 0.05.

need to establish mechanisms for the long-term continuation of group
activities.

This study also found that over time, both the intervention and con-
trol groups exhibited rising trends in BMI, blood pressure, FPG, HbAlc,
and LDL-C. Data from the China Glycated Hemoglobin Monitoring Net-
work indicate that the blood glucose control rates for diagnosed type 2
diabetes patients in 2009, 2010, 2011, and 2012 were 35.28 %, 32.33 %,
31.77 %, and 30.15 %, respectively, showing a declining trend,?® which
aligns with the trends observed in this study. The "China Guidelines
for the Prevention and Treatment of Type 2 Diabetes (2020 edition)"
states that strict blood glucose control can reduce the risk of further
development of early diabetic microvascular complications. However,
for patients with a longer duration of the disease, older age, multiple
cardiovascular risk factors, or existing cardiovascular disease, blood glu-
cose control alone has a weaker effect in reducing cardiovascular events
and mortality risk. Comprehensive treatment measures, including blood
pressure management, lipid regulation, and antiplatelet therapy, can re-
duce the risk of cardiovascular events and mortality in these patients.?’
Despite the emphasis on the importance of comprehensive diabetes con-
trol in the "China Guidelines for the Prevention and Treatment of Type
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2 Diabetes (2007 edition)" ,3° the control rates for various indicators
among patients are still not ideal. This may be associated with poor
self-management awareness among patients, low involvement of com-
munity doctors in disease management,®! and insufficient awareness
among medical staff about the prevention of cardiovascular diseases in
patients.>? This indicates that the comprehensive control of diabetes in
China remains a serious issue, and there is a need for further strength-
ening in this area.

This study employed generalized estimating equations (GEE) for
analysis, which correct for correlations between multiple measurements,
ensuring the scientific reliability of the results.'> However, there are
some limitations to this study: First, patient attrition could potentially
disrupt the balance of the randomized groups, introducing unknown bi-
ases. Second, the study did not collect data on the use of antihyperten-
sive and lipid-lowering medications, which means it was not possible to
adjust for medication use, potentially affecting the analysis results for
blood pressure and lipids. Third, the study participants were recruited
from the Fangshan area and may not represent the national level, so
the generalizability and application of the study conclusions should be
approached with caution.
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Table 3

Main and interactive effects of self-management group education and different time after education.

Item

BMI

Systolic Blood Pressure

Diastolic blood pressure

FPG

Main effect

Interaction effect

Main effect

Interaction effect

Main effect

Interaction effect

Main effect

Interaction effect

Group (control group as
reference)

Intervention group

Time (baseline as reference)

Post-Intervention

2 years post-intervention

5 years post-intervention

Group x time (referenced to
group x baseline)

Group x post-intervention

Group x 2 years post-intervention

Group x 5 years post-intervention

Item

-0.19(-0.78, 0.40)
0.39(0.24, 0.53)*

0.65(0.38, 0.92)*
0.41(0.02, 0.79)*

HbA

Main effect

-0.31(-1.85, 1.23)

0.53(0.26, 0.79)*
-1.57(-3.70, 0.56)
-5.20(-10.67, 0.27)

-0.33(-0.62, -0.05)*
-0.01(-0.45, 0.44)
0.09(-0.42, 0.61)

Interaction effect

-0.33(-2.47, 1.81)

1.40(0.03, 2.78)?
1.90(-0.18, 3.99)
4.50(2.20, 6.81)*

HDL-C

Main effect

0.24(-2.57, 3.05)

2.34(0.59, 4.09)*
2.46(-0.80, 5.72)
4.09(0.91, 7.28)*

-1.79(-4.32, 0.75)
-0.96(-4.90, 2.98)
0.81(-3.50, 5.12)

Interaction effect

-0.36(-1.58, 0.87)
1.64(0.89, 2.38)*

1.07(-0.11, 2.25)
4.09(2.91, 5.27)*

TG

Main effect

-0.52(-2.19, 1.16)

1.17(0.08, 2.27)?
0.15(-1.82, 2.12)
2.80(1.04, 4.56)*

-0.18(-1.65, 1.30)
-0.37(-2.77, 2.02)
1.45(-0.79, 3.70)

Interaction effect

0.01(-0.39, 0.40)

0.64(0.41, 0.87)*
1.82(1.48, 2.15)
1.64(1.20, 2.07)*

LDL-C

Main effect

0.19(-0.24, 0.62)

0.82(0.48, 1.16)*
2.43(1.87, 2.99)*
1.26(0.75, 1.78)*

-0.35(-0.80, 0.11)
-1.03(-1.71, -0.35)*
0.68(-0.01, 1.37)

Interaction effect

Group (control group as
reference)

Intervention group

Time (baseline as reference)

Post-Intervention

2 years post-intervention

5 years post-intervention

Group x time (referenced to
group x baseline)

Group x post-intervention

Group x 2 years post-intervention

Group x 5 years post-intervention

0.09(-0.20, 0.38)

0.47(0.27, 0.67)*
1.21(0.96, 1.46)*
0.80(0.51, 1.09)*

0.09(-0.29, 0.48)

0.51(0.25, 0.77)*
1.39(1.03, 1.74)*
0.65(0.31, 0.99)*

-0.08(-0.47, 0.31)
-0.29(-0.73, 0.14)
0.27(-0.16, 0.71)

0.02(-0.03, 0.06)

0.11(0.09, 1.13)*
0.25(0.23, 0.28)*
0.04(0.01, 0.08)*

0.02(-0.03, 0.06)

0.10(0.07, 0.13)*
0.25(0.21, 0.29)*
0.05(0.01, 0.09)*

0.01(-0.02, 0.05)
0.01(-0.04, 0.06)
-0.01(-0.07, 0.05)

-0.05(-0.25, 0.15)

-0.22(-0.35, -0.09)*
-0.39(-0.56, -0.23)*
-0.51(-0.73, -0.29)*

0.03(-0.24, 0.29)

-0.22(-0.42, -0.03)*
-0.43(-0.66, -0.20)*
-0.22(-0.54, 0.10)*

-0.01(-0.26, 0.25)
0.04(-0.25, 0.33)
-0.54(-0.93, -0.14)*

-0.06(-0.19, 0.07)

0.20(0.13, 0.28)*
0.25(0.15, 0.35)*
0.65(0.53, 0.78)*

0.01(-0.14, 0.15)

0.25(0.15, 0.35)*
0.23(0.09, 0.37)*
0.74(0.58, 0.91)*

-0.09(-0.23, 0.05)
0.02(-0.16, 0.20)
-0.17(-0.37, 0.04)

0 30 Supir "X ‘oD I DIX Z

Note: Data in the table are g (95 % CI).

2indicates P < 0.05; both main effects and interaction effects models adjusted for gender, age, education, marital status, per capita monthly household income, duration of diabetes mellitus, diabetes mellitus
treatment, and participation in the New Rural Cooperative Medical Insurance, and FPG, HbAlc additionally adjusted for BMI, systolic blood pressure, diastolic blood pressure, HDL-C, TG LDL-C, systolic blood
pressure, diastolic blood pressure additionally adjusted for BMI, FPG, HbAlc, HDL-C, TG, LDL-C, HDL-C, TG, LDL-C additionally adjusted for BMI, systolic blood pressure, diastolic blood pressure, FPG, HbAlc,
BMI additionally adjusted for FPG, systolic blood pressure, diastolic blood pressure, HbAlc, HDL-C, TG, LDL-C.
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Conclusion

In summary, there is an interaction effect between self-management
group activities and post-intervention time. The activities can slow the
increase in BMI in the short term and have a certain long-term effect on
improving FPG and TG. More research is needed in the future to validate
the long-term effects of diabetes self-management interventions.
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