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Background and Objective: The 12-month follow-up effect of the self-efficacy-focused
structured education program (SSEP) requires in-depth confirmation. This study aims to
verify whether the benefits of SSEP can be maintained in 12 months.

Materials and Methods: A multicenter randomized controlled trial with 12-month follow-
up conducted among 265 type 2 diabetes patients not on insulin from 4 hospitals in mainland
China. The intervention group (n = 133) was administrated with SSEP, and the control group
(n = 132) received the routine education. The indicators of metabolic and psychosocial
aspects of the patients were assessed at baseline and 12 months.

Results: As opposed to the control group, the primary outcomes of HbAlc in the
intervention group were improved obviously in the 12th month during the 12-month
follow-up (—1.13%, P < 0.001). The secondary outcomes (ie, waist circumference, total
cholesterol, low-density lipoprotein cholesterol, diabetes self-efficacy, diabetes self-
management behaviors, diabetes knowledge and diabetes distress) were improved sig-
nificantly in the intervention group as compared with the control group in the 12th
month during the 12-month follow-up (-3.14 cm, P = 0.001; —0.30 mmol/L, P = 0.032;
—0.25 mmol/L, P = 0.008; 0.87, P < 0.001; 10.67, P < 0.001; 3.42, P < 0.001; —4.97,
P < 0.001). The non-significant difference in the secondary outcomes (ie, systolic
pressure, diastolic pressure, triglycerides and high-density lipoprotein cholesterol) was
identified between the two groups in the 12th month during the 12-month follow-up
(P > 0.05).

Conclusion: The SSEP provided sustainable benefits in outcomes of HbAlc, waist
circumference, total cholesterol, low-density lipoprotein cholesterol, diabetes knowl-
edge, diabetes distress, diabetes self-efficacy and diabetes self-management behaviors
for type 2 diabetes patients not on insulin in the 12th month during the 12-month
follow-up. Thus, it will be an effective education model capable of being generalized
nationwide, and it can be referenced for the nations and regions under consistent
conditions.

Clinical Trial Registry: Chinese Clinical Trial Registry (ChiCTR-IOR-17011007).
Keywords: diabetes mellitus, type 2, self efficacy, education
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Introduction

Diabetes mellitus refers to a severe global public health
concern. As revealed from the International Diabetes
Federation (IDF), 9.3% of adults worldwide are subjected
to diabetes, of which 79.4% live in underdeveloped
nations, and nearly 90% developed type 2 diabetes melli-
tus (T2DM).! In addition, 12.8% of adults have been
reported to suffer from diabetes mellitus in mainland
China.”> Diabetes patients may develop various chronic
and acute complications (eg, cardiovascular diseases,
renal diseases and diabetes ketoacidosis), and it was esti-
mated that health expenses related to diabetes were
760 billion US dollars in 2019 globally and 109 billion
US dollars for China, which has imposed a significant
economic burden on society.' Thus, proper disease man-
agement covering the glycemic control and blood pressure
and blood lipid control with a series of self-management
self-
monitoring, as well as adherence to taking medicine

behaviors (eg, sensible diet, regular exercise,
according to physicians’ advice) is crucial for diabetes
patients.

A good diabetes education program is capable of suffi-
ciently motivating patients to develop self-management
behaviors, improve the blood sugar levels of patients and
reduce the risk of chronic and acute complications.> The
structured education, for its standardized, practicable and
replicable characteristics, has been recommended by the
global and national guidelines to help patients manage
diabetes.*’ Diabetes education in mainland China has
long been unsatisfactory, and the study on structured edu-
cation for diabetes patients in the nation remains
preliminary.®° To our best knowledge, a nurse-led struc-
tured education program developed by our research team
previously, recognized as the first well-designed program
for Chinese T2DM patients not on insulin therapy, has
been confirmed to be feasible and acceptable.®’
Subsequently, the structured education program was sup-
plemented by complying with self-efficacy theory, and
a six-month follow-up multicenter randomized control
trial was performed, with the positive results of metabolic

: 1
outcomes and psychosocial aspects,'®

thereby strongly
evidencing the effectiveness of the self-efficacy-focused
structured education program (SSEP) among Chinese
T2DM patients. However, as with some other studies on
713 the short-term effect rather than
the intermediate- and long-term effect of the SSEP was

identified.

diabetes education,

Moreover, as indicated from a systemic review and
meta-analysis, a self-efficacy-focused education program
may positively impact blood sugar level and psychosocial
indicators in the short term (3-6 months) follow-up.'*
However, several studies reported that the effect of dia-
betes education lasted only 3—6 months, and it would
attenuate subsequently;'>'® for instance, a meta-analysis
of 16 randomized contrail trials reported that the HbAlc
improvements in the 3—6 months, 6—12 months and above
reached 0.49%, 0.44% and 0.07%,
respectively.'® Thus far, what the intermediate- and long-
term effects of the SSEP for Chinese T2DM patients are
remain unclear. Thus, this study aimed to assess the ben-

12 months

efits of SSEP among T2DM patients not on insulin at
a twelve-month follow-up.

Materials and methods
The research refers to a robust multicenter, parallel, super-
iority, randomized controlled trial performed in four hospi-
tals in China. The four hospitals, with levels not above grade
[I-B, were chosen by convenience sampling. The study was
conducted from April 2017 to December 2018, and the
recruitment of participants was conducted between April to
November 2017. Patients were recruited if diagnosed with
T2DM, aged between 1875 years, with their HbAlc in the
past 12 weeks no less than 7.5%, as well as not on insulin in
the past three months. Patients being pregnant or preparing
for pregnancy, with psychological problems or cognition
disorders, or developing severe diabetes complications, or
participating in other researches if they reported or the
nurses or the physicians registered were excluded here.
The sample of the original study was calculated based on
a standard deviation of HbA1lc (1%) in the target population,
an inter-group difference (0.4%), the two-tailed power (0.8),
alpha (0.05) as well as attrition rate (20%). So, one hundred
and nineteen patients were required in each group respec-
tively after calculation.

The recruitment of participants was completed by
a physician and research nurse in each hospital. The
research nurse, acting as the coordinator of the research
in each hospital would explain the research aim, process,
risks and benefits and others to the patients after they were
referred from the physician. Subsequently, the patients
would be registered and included by research nurses after
they agreed to be recruited by the study. The block rando-
mization with blocks of eight was conducted at the
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patients’ individual level to split the patients at a ratio of
1:1 to an intervention or control group. The random allo-
cation sequence generated with programming of SPSS
17.0 (Armonk, NY: IBM Corporation) by the researcher
was sealed in opaque envelopes. The research nurse was
charged with grouping. When the recruitment number of
patients reached eight, each patient got a serial number,
and the research nurse opened an opaque envelope to
figure out the group the patients belonged to. All the
research staff in the respective center received the training
before research began as well as the monitoring by the
central researchers every three months. The details of trial
design, research sample, participants, recruitment and
enrolment, randomization methods, intervention, outcome
measures, quality control and others were previously
reported in the other publication.'”

Intervention

Intervention Group

The development of the SSEP complied with the guide-
lines of T2DM in China, related literature and the findings
of patients’ needs assessment.®'? In addition, SSEP fol-
lowed a sound theoretical foundation.®'? It abided by
a series of educational theories, ie, the basic principles of
curriculum and instructions by Tyler, the taxonomy of
educational objectives, as well as the principles of adult
learning.®'? Subsequently, SSEP was further founded on
self-efficacy theory based on a series of existing
studies.®'%!'*?° The SSEP was composed of four struc-
tured curriculums and regular follow-ups. The program
consisted of a written curriculum, and it was delivered
by the trained registered nurses and physicians to ensure
the quality of a range of research centers. SSEP was
delivered in a group format (with 4-8 patients in the
respective group), one time per week and continued in
four weeks, and the one group education would
begin when the number of group members reached 4-8
patients after the recruitment and grouping were com-
pleted. After the four-week modules, patients received
follow-ups by face to face/telephone format every three
months. The contents of follow-up covered the patients’
self-management behaviors aspects and individualized
problems posed by the patients.”’ Each module lasted for
nearly 60—90 min, and each follow-up was basically 10-15
min. The program aimed to promote patients recruited in
the learning, motivate patients to change, develop and
sustain self-management behaviors by primarily stressing
the enhancement of patients’ self-efficacy. Moreover, the

contents of the structured curriculums and the program
training were reported elsewhere.'®

Control Group

The control group received the routine education reported
in an existing study.'® This primarily covered the indivi-
dual face-to-face diabetes education presented by physi-
cians during each medical clinic visits, as well as the
conventional class education delivered by physicians and
nurses per month. In addition, the follow-up/3 months was
offered by nurses via face-to-face/telephone.

Outcome Measures

The metabolic and psychosocial outcome indicators were
measured at baseline, three, six- and twelve-month follow-
ups when the patients received medical visits in the
clinics. The indicators of the plasma lipid profile were
only measured at baseline, six- and twelve-months. All
the outcome measures were completed by the trained
nurses in the respective research center. Metabolic out-
comes covered HbAlc, weight, body mass index (BMI),
waist circumference (WC), blood pressure (systolic pres-
sure, BP; diastolic pressure, DP), as well as plasma lipid
profiles (triglycerides, TG; total cholesterol, TC; high-
density lipoprotein cholesterol, HDL-C; low-density lipo-
protein cholesterol, LDL-C). HbAlc referred to the pri-
and the other
secondary outcomes in the study. The indicators in the

mary outcome, indicators were the
intervention group (IG) and control group (CG) were
investigated at the identical time point. HbAlc and plasma
lipid profiles were drawn from the medical records in four
hospitals. Weight, height, waist circumference and blood
pressure were manually measured with the identical
instruments.

Moreover, psychosocial outcomes included diabetes self-
efficacy (DSE), diabetes self-management (DSM) beha-
viors, diabetes knowledge and diabetes distress, which
were evaluated by employing the validated Chinese version
scales or questionnaires. The DSE was assessed based on
a nine-item and five point Likert-type scale of Self-efficacy
for Diabetes, as translated by Wei et al.>> DSM behaviors
were evaluated according to a eleven-item and eight point
Likert-type scale of the Summary of Diabetes Self-Care
Activities, which was validated by Wan et al.>* The diabetes
knowledge was measured by employing a ten-question
Diabetes Knowledge Questionnaire, which was translated
by Liu et al.** Diabetes distress was assessed by using
a seventeen-item and six point Likert-type scale of
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Diabetes Distress, as validated by Li et al.>> The indicator
measurements were further elucidated in the previous
publication.'® Furthermore, the basic demographic informa-
tion of participants (eg, age, gender, marital status, employ-
ment status, educational level, individual monthly income
and medical insurance) and diabetes-related information (eg,
T2DM duration, years of taking medicine, diabetes medica-
tion use and diabetes-related complications) were collected
by employing the self-designed questionnaire at baseline.
The diabetes medication use was also collected at 12-
month follow-up point.

Ethical Consideration

The study was confirmed to comply with the guidelines
outlined in the Declaration of Helsinki. The research was
authorized and managed by the Review Board of Peking
University (IRB00001052-17031). Moreover, it was regis-
tered in China (ChiCTR-IOR-17011007). The study was
initiated after the ethical approval and the official admis-
sion letters were gained from each research center.
Furthermore, the informed consent was conducted by the
research nurse, and all the participants signed the written
informed consent forms after agreeing to be recruited by
the study.

Data Analysis

The data analysis was conducted with SPSS 25.0 (Armonk,
NY: IBM Corporation) and base on intention to treat (ITT).
Descriptive statistics were adopted to present the demo-
graphic characteristics of the participants. Inferential statistics
covered independent #-test and chi-square tests to determine
consistency of the demographic characteristics, diabetes-
related information and the comparison of diabetes medica-
tion use. Robust generalized estimation equation’s with
an unstructured form were exploited to process the repeated
measurement data. The variables of group and measurement
time were fitted as a major effect as well as an interaction, and
baseline data were adjusted in all estimating models. The
missing data for the indicators of TC, TG, LDL-C and
HDL-C were assumed randomly lost, and they were not
substituted. The value of P, below 0.05, was considered
statistically significant.

Results

Demographic Characteristics
Two hundred and sixty-four of 265 patients received the 12-
month follow-up. One patient was lost during the follow-up

due to falling to their death and the data in the 12th month
was substituted by the last follow-up time. In addition, the
data of HbA 1c, weight, waist circumference, blood pressure,
diabetes knowledge, diabetes distress, diabetes self-efficacy
and DSM behaviors were collected from 264 patients.
Moreover, the data of TC, TG, HDL-C, and LDL-C in the
12-month were collected from 207, 207, 204, and 203
patients, respectively. Furthermore, this study, focusing on
the 12-month follow-up time point, is a part of studies on the
topic of the self-efficacy-focused structured education pro-

gram. In the existing study,lo’21

the demographic character-
istics, and the comparisons of age, gender, marital status,
education level, employment status, individual income,
medical insurance, years of taking medicine, medication
use and diabetes complications that was comparable
between the two groups were reported. The flowchart of

the participants is displayed in Figure 1.

Metabolic Outcomes

The Changes of the Primary Outcome of HbAIlc
The interaction effect of group by time for the primary
outcome of HbAlc was significant (P < 0.001). And the
main effect of time, and the main effect of group were
significant (P < 0.001). In comparison with the control
group, HbAlc in the intervention group was ameliorated
significantly (—1.13%, 95% CI: —1.42%, —0.83%, P <
0.001) with considering the baseline, measurement corre-
lation, and the interaction effect of group by time. The
variations in the primary outcome of HbAlc during the
12-month follow-up are listed in Table 1.

The Changes of the Other Metabolic Outcomes

The interaction effects of group by time for weight, BMI, WC,
TC and TG were significant (P < 0.01), whereas these were
not significant for HDL and LDL (P > 0.05). The main effects
of time for weight, BMI, WC, TC and TG were significant
(P < 0.01), whereas these were not significant for HDL and
LDL (P > 0.05). The main effects of group for weight, BMI,
TC, TG and HDL were not significant (P > 0.05), whereas
these were significant for WC and LDL (P < 0.05). As
opposed to the control group, the secondary outcomes of
WC, TC, and LDL-C were clearly improved (—3.14 cm,
95% CI: =4.91 cm, —1.36 cm, P = 0.001); (—0.30 mmol/L,
95% CI: —0.58 mmol/L, —0.03 mmol/L, P = 0.032); (-0.25
mmol/L, 95% CI: —0.44 mmol/L, —0.07 mmol/L, P = 0.008)
respectively after the baseline, measurement correlation, and
the interaction effect of group by time were considered. The
non-significant difference in the other secondary indicators of
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weight, BMI, systolic pressure, diastolic pressure, TG and
HDL-C were identified between the two groups (P > 0.05).
The variations of the other metabolic outcomes during the 12-
month follow-up are listed in Table 1.

The Changes of the Psychosocial

Outcomes

The interaction effect of group by time, the main effect of
time and the major effect of group for psychosocial outcomes
were significant (P < 0.001). As compared with the control
group, an obvious increase in the indicator of diabetes knowl-
edge was observed (mean (SE): 6.79 (0.26) vs 3.37 (0.29),
342, 95% CI: 2.91, 3.92, P < 0.001), and the indicator of
diabetes distress was detected to decrease significantly in the
intervention group (mean (SE): 25.58 (1.31) vs 30.55 (1.31),
—4.97, 95% CI: —7.10, —2.83, P < 0.001) after considering
the baseline, measurement correlation, and the interaction
effect of group by time. The differences in the indicators of
diabetes self-efficacy and DSM behaviors between the two
groups also exhibited statistical significance (mean (SE):
4.42 (0.09) vs 3.55 (0.10), 0.87, 95% CI: 0.67, 1.06, P <
0.001); (mean (SE): 43.28 (1.66) vs 32.61 (1.75), 10.67, 95%
CI: 7.64, 13.70, P < 0.001), respectively after considering the

baseline, measurement correlation, and the interaction effect

of group by time. Table 1 lists the variations in psychosocial
outcomes during the 12-month follow-up.

Diabetes Medication Use

The glycemic control for both intervention and control
groups in the 3rd, 6th and 12th months during the 12-
month follow-up were achieved improvements. As com-
pared with the regimens of antihyperglycemic drugs
(AHDs) in baseline, 54 (40.60%) in the intervention
36
(27.07%) had a decrease in the use of antihyperglycemic
drugs (AHDs) or use of the less effective AHDs; 43
(32.33%) had an increase in the use of AHDs or use of
the more effective AHDs after 12 months. While 65
(49.24%) in the control group had not changed the treat-

group maintained the same treatment regimen;

ment regimen; 25 (18.94%) decreased the AHD’s usage, or
changed to an AHD with weak effect; 42 (31.82%)
increased the AHD’s usage, or changed to an AHD with
strong effect. And among them, there were five patients in
the intervention group and the control group in the 12th
month of the 12-month follow-up who started using insu-
lin therapy, respectively. There was no significant differ-
ence in the medication use of diabetes between the two
groups (P > 0.05).

320 Assessed for eligibility l

55 Excluded
40 Not referred to nurses

133 Randomized to intervention group

v
0 Lost to follow-up
3 months (0)
6 months (0)
12 months (0)

v

133 Analyzed
0 Excluded from analysis

Figure | The flowchart of the participants.

265 Randomized

10 Declined to participate
5 Time conflict

132 Randomized to control group

v

1 Lost to follow-up
3 months (0)
6 months (1)
12 months (0)

\

132 Analyzed
0 Excluded from analysis
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Table | Changes in Metabolic and Psychosocial Outcomes of Patients with T2DM at 12 Months

Variables N (%) of Participants | Change (95% CI) Change Between P value
Groups
IG CG P
(95% CI)
HbAlc, % 1060 (100%) - 1.59 (-1.82 to —1.37) -0.69 (—1.01 to -0.38) —1.13 (—1.42 to —0.83) < 0.001
Weight, kg 1060 (100%) —1.15 (—1.87 to —0.43) 0.42 (-0.57 to 1.40) —1.42 (-3.75 to 0.92) 0.235
BMI, kg/m? 1060 (100%) —0.45 (—0.73 to —0.16) 0.18 (-0.20 to 0.56) —0.73 (—1.55 to 0.09) 0.081
WC, cm 1060 (100%) —1.58 (2.6 to —0.56) —0.16 (—1.17 to 0.85) -3.14 (-4.91 to —1.36) 0.001
SP, mmHg 1060 (100%) —5.35 (-7.79 to —2.92) —1.89 (—3.93 to 0.15) —0.92 (-3.63 to 1.79) 0.507
DP, mmHg 1060 (100%) —4.37 (—6.04 to —2.70) —3.02 (—4.35 to —1.68) 0.30(—1.28 to1.88) 0.710
TC, mmol/L 648 (81.5%) —0.50 (—0.74 to —0.26) —0.17 (—0.44 to 0.09) —0.30 (—0.58 to —0.03) 0.032
TG, mmol/L 647 (81.4%) —0.43 (—0.66 to —0.20) —0.22 (—0.49 to 0.05) —0.09 (—0.35 t00.17) 0.492
LDL-C, mmol/L 646 (81.3%) —0.17 (—0.34 to 0.00) 0.05 (-0.12 to 0.22) —0.25 (—0.44 to —0.07) 0.008
HDL-C, mmol/L 641 (80.6%) —0.023 (-0.14 to 0.10) —0.02 (—0.14 to 0.09) —0.04 (-0.17 to 0.10) 0.612
Knowledge 1060 (100%) 3.87 (3.44 to 4.31) 0.42 (-0.01 to 0.85) 342 (291 to 3.92) < 0.001
DSE 1060 (100%) 1.46 (1.27 to 1.66) 0.51 (0.29 to 0.72) 0.87 (0.67 to 1.06) < 0.001
Diabetes distress 1060 (100%) —17.63 (—20.61 to —14.66) | —10.48 (—13.77 to —7.18) | —4.97 (-7.10 to —2.83) < 0.001
Behaviors 1060 (100%) 6.46 (3.87 to 9.05) —2.48 (—5.08 to 0.13) 10.67 (7.64 to 13.70) < 0.001

Notes: N (%) of participants, the total number of the observations for participants during the 12 months; Change (95% Cl), the change between |2 month and baseline in
each group with consideration of the interaction of group by time; Change between groups (95% CI), the change between the groups at 12 months considering the

interaction of groups by time.

Abbreviations: IG, intervention group; CG, control group; Cl, confidence interval;

BMI, body mass index; WC, waist circumference; SP, systolic pressure; DP, diastolic

pressure; TC, total cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol; HDL-C, high-density lipoprotein cholesterol, knowledge, diabetes knowledge;

DSE, diabetes self-efficacy; Behaviors, diabetes self-management behaviors.

Discussion
As revealed from this study, a self-efficacy-focused struc-
tured education program (SSEP) can improve metabolic
outcomes (eg, HbAlc, waist circumference, total choles-
terol and low-density lipoprotein cholesterol), as well as
psychosocial outcomes (eg, diabetes self-efficacy, diabetes
self-management behaviors, diabetes knowledge and dia-
betes distress) until a 12-month follow-up. The noteworthy
finding is that the improvement of HbAlc increased
slightly. Besides, an unsatisfactory result is that the dia-
betes self-management behaviors were found to start to
attenuate in the 12th month of the 12-month follow-up.
Previously, HbAlc difference at the 6-month between
the intervention group and the control group was —0.740%
(95% CI: —1.045%, —0.434%).'° The 12-month study
increased slightly in the difference between the two groups
(—1.13%, 95% CI: —1.42%, —0.83%). This was superior
over the findings of the existing studies on diabetes
education.'® As demonstrated from the result of the
current study, the effect of the program on HbAlc could
sustain until 12 months, and the effect on HbAlc was
improved, which could be explained by three reasons.
First, SSEP refers to a well-designed program with
a structured format and theoretical driven principle. As

suggested by a systemic review and meta-analysis,
a program supported with structured curriculum and the-
ory would achieve satisfactory results in blood sugar

level.!¢

Besides, SSEP is patient-centered, culturally sen-
sitive, by complying with on need assessments of patients
and offering regular follow-up, which applies to T2DM
patients in mainland China. Second, better DSM behaviors
were associated with a lower blood sugar level. The inter-
vention that is self-efficacy focused is capable of enhan-
cing the self-efficacy of patients, and then further
promoting patients to develop and maintain the DSM
behaviors. Third, diabetes distress shows a close relation
to cortisol or glycemic control,®*’ so the decrease in
diabetes distress may be conducive to the patients’ glyce-
mic control by improving the secretion of cortisol.
Moreover, the diabetes medications in the 12th month of
the 12-month follow-up were also analyzed, and the non-
significant difference was identified between the two
groups. Accordingly, the effect of medication use differ-
ence on HbAlc can be excluded. According to the UK
prospective diabetes study, the improvement of HbAlc
would mitigate the diabetes-related complications and pre-
mature death considerably,”® which would save consider-

able health expenditures.
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The indicator of WC in the intervention group
improved significantly in comparison with the control
group. This is inconsistent with the existing studies on
diabetes education.’’® The improvement of WC might
facilitate glycemic control by ameliorating insulin resis-
tance. It was reported that WC has a close relationship
with glycemic control. It was reported that compared
with the T2DM patients without central obesity (<
80 cm in female and < 85 cm in the male), the insulin
resistance of T2DM patients with central obesity (=80 cm
in female and >85 cm in the male) was more inadequate,
thereby leading to high glycemic control.*' In addition,
a study found that regional adipose tissue was a valid
predictor of insulin resistance.”> The improvement of
WC may help improve glycemic control by reducing
the insulin resistance. Thus, this is probably why the
indicator of HbAlc can sustain in the 12-month follow-
up here. In comparison with the control group, visible
improvement of TC and LDL-C was achieved in the
intervention group in the 12th month, which was not
observed in the 6th month. Satisfactory results in the
intervention group might be attributed to the improve-
ment of DSM behaviors, especially in the aspect of diet,
and the longer term follow-up. Besides, existing studies
suggested that insulin resistance and insulin dysfunction
were the leading causes of dyslipidemia.**** The
improvement of WC can alleviate insulin resistance to
some extent and then facilitate the blood lipid control
(eg, the TC and LDL-C). Specific to the other indicators
of weight, BMI, blood pressure, TG and HDL-C, the
improvements were observed in the intervention group,
whereas non-significant difference was identified
between the two groups.

In addition, the psychosocial outcomes of diabetes
self-efficacy and DSM behaviors between the interven-
tion group and the control group in the 12th month during
the 12-month follow-up remained significant. The pro-
gram was self-efficacy focused and applied a series of
self-efficacy promoting strategies after finding self-
efficacy as a promising point for intervention.'®*® Thus,
the patients’ diabetes self-efficacy kept increasing. In
accordance with self-efficacy theory,®® self-efficacy is
a crucial predictor of human behaviors. As a result,
DSM behaviors during the 12-month follow-up improved
obviously. The results effectively evidenced the benefits
of the SSEP in the indicators of diabetes self-efficacy and
DSM behaviors in the 12th month during the 12-month

follow-up. Furthermore, the mean score of DSM

behaviors at the 12-month follow-up was slightly declin-
ing compared with the mean score at 6-month follow-up.
It was therefore indicated that some other factors are
affecting the persistence of DSM behaviors, so these
factors should be determined and considered in the
improvement of the SSEP.

In addition, the difference in the psychosocial indica-
tor of diabetes knowledge was also significant during the
12-month follow-up between the two groups. This was
consistent with a randomized controlled trial on struc-
tured education.®® The positive result in the study was
largely attributed to the knowledge SSEP provided and
the regular follow-up. A novel finding in the study was
that diabetes distress presented a positive result, incon-
sistent with the result in the 6-month study.'® The positive
effect in the 12th month during the 12-month follow-up
was primarily attributed to the intervention of SSEP,
which was self-efficacy theory-based. By complying
with the self-efficacy theory,>’ physiological/emotional
arousal refers to one of the sources of information affect-
ing self-efficacy. Thus, SSEP is patient-centered and
incorporated with relevant contents and strategies in the
program to relieve the negative emotion of the patients.
Besides, patients’ negative emotion may require a longer
time to eliminate, and the improvement of glycemic con-
trol may mitigate the diabetes distress of patients in
reverse.

Strengths and Limitations

The trial involved a robust design that strongly evidenced
the intermediate- and long-term effect of SSEP. Moreover,
the well-designed nature and the effectiveness of SSEP
made it likely to be generalized in other similar popula-
tions and settings. Besides, the data analysis complied with
ITT and using generalized estimating equations to mini-
mize the reporting bias. In addition, several limitations
were found. The first one was that the 12-month follow-
up remained insufficient to determine the long-term sus-
tained effect of SSEP. The other was that the program has
not undergone health economic assessment, so the general-
ization of the program was restricted to some extent.

Conclusions

The group-based self-efficacy-focused structured educa-
tion program continuously impacted the metabolic out-
comes (eg, HbAlc, waist circumference, total cholesterol
and low-density lipoprotein cholesterol) and psychoso-
cial outcomes (eg, diabetes self-efficacy, diabetes self-
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management behaviors, diabetes knowledge and diabetes
distress) for T2DM patients not on insulin over 12
months. It was therefore suggested that SSEP will be
an effective education model capable of being general-
ized nationwide. In addition, the SSEP can be referenced
for managing diabetes in low- and middle-income
nations and regions. Specific to subsequent studies, the
long-term effect exerted by the program will be deter-
mined in depth, and the cost-effectiveness analysis of the
program should be conducted. Furthermore, a further
improvement of the program is worth exploring to help
patients maintain DSM behaviors and HbAlc.
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