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Stratified support pattern-based i

internet-assisted self-management therapy
for diabetes mellitus -mild cognitive
impairment: a randomized controlled trial
protocol

Yun-xian Wang'?", Ji-xing Liang®', Rong Lin* Yuan-jiao Yan®, Hong Li*’ and Ming-feng Chen®

Background Mild cognitive impairment (MCl) associated with diabetes mellitus (DM) is common among older adults,
and self-management is critical to controlling disease progression. However, both MCl and DM are heterogeneous
diseases, and existing integrated self-management interventions do not consider patient differences. Grouping patients
by disease characteristics could help to individualize disease management and improve the use of available resources. The
current study sought to explore the feasibility and effectiveness of a stratified support model for DM-MCI patients.

Methods Eighty-four DM-MCI patients will be randomly divided into an intervention group and a control group

ina 1:1 ratio. The intervention group will receive a self-management intervention using the stratified support pattern-
based internet-assisted therapy (SISMT), while the control group will receive the health manual intervention (HMI).
The study recruiter will be blinded to the group allocation and unable to foresee which group the next participant
will be assigned to. At the same time, the allocation will be also hidden from the research evaluators and participants.
After 12 weeks and 24 weeks, cognitive function, blood glucose, self-management ability, psychological status, health
literacy, and self-management behavior of patients in both groups will be measured and compared.

Discussion This study developed a stratified support pattern-based internet-assisted to provide self-management
intervention for patients with DM-MCI. The impact of different models and forms of self-management intervention

on cognitive function, blood glucose management, and psychological status health literacy and self-management
behavior of patients will be assessed. The results of this study will inform related intervention research on the stratified
support pattern-based internet-assisted self-management therapy, and help to slow the decline of cognitive function
in patients with DM-MCI.

Trial registration ChiCTR2200061991. Registered 16 July 2022.

Keywords Mild cognitive impairment, Diabetes mellitus, Self-management, Stratified support pattern-based,
Internet-assisted

Yun-xian Wang and Ji-xing Liang are co-first author.

*Correspondence:

Hong Li

leehong99@126.com

Ming-feng Chen

13799422295@139.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12902-023-01485-1&domain=pdf

Wang et al. BMC Endocrine Disorders (2023) 23:240

Background

Diabetes mellitus (DM) is one of the chronic diseases that
develop rapidly and threaten global health. According to
the data of the International Diabetes Federation (IDF) in
2021, about 537 million adults (20-79 years old) world-
wide suffer from diabetes, which will rise to 783 million
by 2045. During this period, the world population is esti-
mated to increase by 20%, while the number of patients
with diabetes is estimated to increase by 46% [1]. It can
be seen that the form of diabetes is not optimistic. DM is
characterized by persistent hyperglycemia, which will not
only cause chronic damage to blood vessels, brain and
other tissues and organs [2, 3], but also affect the nervous
system function of patients, thus causing cognitive impair-
ment [4]. Some studies have further proved the correlation
between this disease and found that most diabetes patients
will have cognitive impairment, and 25-36% of them have
mild cognitive impairment (MCI) [5]. Some research
teams have called this type of patient as DM-MCI [6-8],
and one of research teams conducted a survey on the prev-
alence of this type of patient. It was found that the overall
prevalence of DM-MCI is 45%, indicating that DM-MCI is
affecting residents on a large scale [8].

MCI refers to a stage in which a patient’s cognitive
function has been impaired, but its severity is not suffi-
cient to constitute dementia, and it is a precursor to the
development of dementia [9]. According to statistics, the
global prevalence of elderly MCI is approximately 3—22%,
with approximately 5-10% of these patients developing
dementia annually [10, 11]. As one of the risk factors for
cognitive impairment, diabetes not only increases the risk
of cognitive impairment, but also accelerates the disease
progression of MCI. Fortunately, mild cognitive function
has a characteristic of bidirectional transformation. It
means that MCI is an intervention stage in disease pro-
gression [12]. And a study has found that MCI patients’
self-management ability related to blood glucose control
is poor, which will affect the blood glucose control of
patients. This undoubtedly further accelerated the pro-
gress of cognitive impairment in patients with DM-MCI
[13]. Therefore, improving self-management ability has
become an important measure to prevent the deteriora-
tion of disease in patients with DM-MCL

Self-management is a dynamic and continu-
ous self-regulation process that utilizes patients’
own skills and knowledge input to effectively con-
trol their life confidence and motivation, leading
to behavioral changes. It is an important method
for controlling and slowing down the progression
of chronic diseases, thereby affecting patients’
psychological state, quality of life, and happiness
[14]. While strong self-management can delay
disease deterioration, poor self-management can
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increase disease progression [15]. Prior studies
on the self-management of patients with DM and/
or MCI have achieved positive results. In a study
by Katja et al., patients with type 2 diabetes used
telemedicine-assisted self-management behav-
ior over a 3-month period [16]. The intervention
included diet, physical activity, blood glucose
monitoring, first aid training, and clinical and
stress management, and telephone guidance was
conducted based on each patient’s personal needs.
Glycated hemoglobin levels and self-management
behavior scores improved significantly in response
to the intervention. Yang Q et al. developed self-
management measures based on a forgetting pat-
tern of the human brain towards new things to
provide intervention to patients with MCI [17].
After 3 months, there were improvements in the
cognitive function and daily living ability of the
patients. However, the intervention for DM-MCI
patients are mostly single content, such as cogni-
tive training or diet only for patients [18, 19]. Few
studies have focused on comprehensive self-man-
agement interventions that are individualized and
do not use an integrated intervention mode.

MCI and DM are heterogeneous diseases, and this
heterogeneity increases when the conditions co-occur in
the same individual [20, 21]. Personalized intervention
is an important way to address this issue [22]. However,
in populous countries like China [23], it can be diffi-
cult to implement targeted intervention measures. In
addition, personalized medicine requires many human
resources, making it a challenge to sustain it over a long
time period. To address this, relatively individualized, or
“stratified” intervention measures, were developed. The
meaning of “stratified” intervention is to classify patients
based on their characteristics of diseases, and provide
corresponding intervention for various categories of
patients. Many studies have adopted such “stratified”
intervention. Li et al. used applied acute physiology and
chronic health evaluation II (APACHE II) to evaluate
the illness severity and self-care ability of hemodialysis
patients and divided the patients into three categories
for stratified intervention [24]. Patients in each category
were given an aerobic resistance exercise routine with
the same content but a different frequency. Hill et al.
and other research teams classified patients with low
back pain into low, medium, and high-risk categories
to enable stratified management. The stratified pattern
greatly aided disease management [25]. It is important
to note that these programs were designed to target a
single disease. Different methods have been used to give
patients the same intervention content at a different fre-
quency, saving human resources and improving disease



Wang et al. BMC Endocrine Disorders (2023) 23:240

control. Thus, it is of great significance to explore the
impact of stratified self-management on the outcomes
of patients with DM-MCI.

Routine self-management often includes the use of
offline educational materials such as health manuals and
lectures. However, the Internet is not limited by space
and time, which makes it an important tool for train-
ing and education. “Internet-assisted” medical treatment
is being increasingly applied in nursing [26]. During the
COVID-19 pandemic, this intervention has been used to
optimize medical structures, dynamically monitor changes
in patient conditions, and provide guidance for rapid
rehabilitation [27]. Studies indicate that this has worked
to effectively reduce the risk of viral spread and improve
the efficiency of medical treatment [28]. Among numer-
ous internet-assisted interventions, WeChat has become
a commonly used social media software for Chinese
researchers and patients, and many studies have adopted
WeChat as a medium for internet-assisted self-manage-
ment interventions, achieving positive results [29, 30]. It
is worthwhile to evaluate the use of a stratified support
pattern-based internet-assisted self-management therapy
for DM-MCI with WeChat as the intervention medium.
And randomized controlled trial (RCT), as an important
method widely used in the clinical verification of interven-
tion technology around the world, has been applied to the
self-management research of more patients with mild cog-
nitive impairment or diabetes patients [31]. Therefore, we
will use RCT as the research design method to verify the
effectiveness of stratified support pattern-based internet-
assisted self-management therapy(SISMT) for DM-MCL

The current study has designed a self-management
intervention using the “Internet-assisted” stratified sup-
port-pattern may be able to consider the heterogeneity of
patients more and provide them with more personalized
intervention strategies. The aim is to use this approach to
address the heterogeneous needs of patients with DM-
MCI. Stratification was determined based on the cluster
classification of patient cognitive function and self-man-
agement ability. Using these characteristics along with
expert guidelines and consensus [32, 33], intervention
measures will be implemented for a duration of 12 weeks.
The effectiveness of the intervention on the self-manage-
ment and cognitive function of each group of patients
with DM-MCI will be explored.

Study objectives and hypotheses

The primary objective of the study is to compare the effec-
tiveness of a 12-week stratified support pattern-based
internet-assisted self-management therapy(SISMT) and a
health manual intervention mode(HMI) on the cognitive
function of DM-MCI patients. The secondary objectives
are to evaluate the effectiveness of the interventions on
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fasting blood glucose (FBG), HbAlc, Postprandial blood
glucose (PBS) levels, depression, anxiety, quality of life,
happiness, self-management ability, and diabetes health
literacy.

The first primary hypothesis is that the cognitive func-
tion scores will show more improvement among partici-
pants in the SISMT group than those in the HMI group
12 weeks after the intervention. The secondary hypoth-
eses are that participants in the SISMT group will have
(1) better blood glucose control (FBS, HbAlc, PBS). (2)
lower depression and anxiety scores, (3) higher quality
of life and happiness scores, (4) improved self-manage-
ment, and (5) better health literacy than those in the
HMI group 12 weeks after the intervention.

Theoretical framework

This study is based on the Knowledge to Action Cycle
(KTA) framework developed by Graham et al. [34].
According to the KTA framework, knowledge to prac-
tice is a cyclic, dynamic, and complex process in which
knowledge innovation and application are interlinked.
The KTA includes seven steps, researchers participate
in the entire research process, which this study will
combine as follows: 1) Find problems and extract rel-
evant knowledge to self-manage DM-MCI according to
expert guidelines and consensus; 2) Consult with clini-
cal experts about the operability of the intervention; 3)
Assess patient needs and investigate the operability of
using Wechat for older adults; 4) Implement the self-
management stratified model in patients with DM-MCI;
5) Establish different reminder frequencies based on
patient characteristics and review Wechat background
data; 6) Measure outcome indicators and evaluate the
intervention; 7) Provide feedback to the patients and
urge them to continue the knowledge behavior transfor-
mation (Fig. 1).

Methods

Trial design

This is a single-blind, two-arm randomized controlled trial
with randomization at the participant level. Participants
will be randomly allocated to receive a HMI (control) or a
SISMT (intervention). Primary and secondary study out-
comes will be collected for both groups at baseline (T0) and
12 weeks(T1), 24 weeks post-intervention(T2). As the study
involves the older adults with MCls, a few specific ethical
procedures should be followed and ensured. Only those
who signed the consent form can be included in this study,
and a guardian as the legal representative should be asked
to co-sign the consent form. The trial has been registered
at ChiCTR.org.cn (ChiCTR2200061991, date:16/07/2022).



Page 4 of 13

Wang et al. BMC Endocrine Disorders (2023) 23:240
Implement «——a | Regular reminders
stratified Background data
intervention monitoring
7\

’

. Knowledge innovation
Interview the

needs of patients X —

Evaluate the

and investigate Collect disease-related health knowledge implementation
/ = effect
/ the operability of
| Wechat Summarize health
L — information p—
4 .
\ Form the content
g 4
1 g A of official account 3 0
: 2 £
Consultation =8 g & .
theeliniical & @ 3 G Give feedback on
Withcanica, © . outcome indicators
experts about \ 4 to promote
S > - - continuous
chmcg_l | ¢ knowledge
operability \ ) transformation
- A Discover problems
- 7 \ -
¥y Evidence summary \

Evaluate and select knowledge

Fig. 1 Theoretical framework of the study: the Knowledge to Action Cycle (KTA)

Study aim, setting and ethics

To evaluate the effectiveness of a SISMT for DM-MCI
will be conducted, with allocation concealment and
outcome assessor blinding (Fig. 2).

Participants

Recruitment and screening

By convenient sampling, patients with DM will be
screened for MCI and included in the study. This study
is approved by relevant hospital departments and most
patients were recruited from the endocrine clinic at
a provincial Third-Grade Class-A General Hospital.
The study researchers will met with DM patients who
were visiting the clinic and asked them to complete
the Montreal Cognitive Assessment (MoCA) [35],
the Mini-Mental State Examination (MMSE) [36], the
diabetes self-management scale (DSCS) [37], and the
Activity of Daily Living (ADL) survey [38], along with a
general information questionnaire. The questionnaires
will be completed in separate rooms of the hospital. So
far, 240 DM-MCI patients have been screened.

Diagnosis criteria

MCI will be diagnosed using Petersen diagnostic cri-
teria as follows [39]: 1) Chief complaint: memory
decline; 2) MoCA score of 13-14 for illiteracy, 19-20
for patients with primary school education(1-6 years
education), 24-25 for those with junior high school
education(>7 years education) [40]; 3) An MMSE
score of 24-30 indicates the absence of dementia [41].
(4) ADL will be used to measure the intact activities of
daily living (Lawton—Brody ADL score < 18) [38].

Inclusion criteria

1) Meet the diagnostic criteria for diabetes (The diag-
nosis of diabetes is based on the doctor’s diagnosis
results in the hospital diagnosis and treatment system).
2) Meet the diagnostic criteria for mild cognitive
impairment. 3) > 60 years of age. 4) No obvious visual
or hearing impairments. 5) Participants have good
communication skills and can cooperate with research-
ers to complete the survey questionnaire. 6) Able to use
Internet device dependently.
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Fig. 2 Flowchart of the SISMT for DM-MCI

Exclusion criteria

1) Serious physical diseases that hinder completion of
the cognitive function screening. Such as severe Parkin-
son, paralysis and so on. 2) Drug or alcohol dependence.
3) Other nervous system diseases and/or serious medical
conditions that can alter brain function. 4) Inability to
use smartphones independently.

Sample size calculation

The required sample size is estimated using PASS v11.0
(NCSS, Kaysville, UT, USA) based on a completely ran-
dom design for comparing the means of two independent
samples. To our knowledge, there is no previous study
on a stratified support pattern-based internet-assisted
self-management therapy for DM-MCI in mainland
China, so we estimate the effect size of one of the out-
comes (HbAlc) based on previous research on patients
with DM-MCI [42]. This study find that HbAlc scores
in intervention and control group are 6.49+1.59 and
6.97 +0.73, respectively. A sample size of 34 participants
per group was determined to be sufficient to detect an

effect with a type 1 error rate of 5% («x=0.05) and 90%
power (B=0.1). A total of 68 participants will be needed,
with 34 participants per group. Considering a 20% loss of
follow-up rate, the final sample size is 86, with 43 partici-
pants per group.

Randomization, blinding, and concealed allocation

Ensuring allocation concealment, participants will be
randomized (after obtaining written informed consent,
eligibility screening, and baseline assessment) to the
intervention and control groups at a 1:1 ratio by a study
staff member (who will not be involved in participant
recruitment or outcome assessment) using Research
Randomizer software (http://www.randomizer.org/).
Participants in the intervention group will be assigned
to different categories of the intervention group based
on their cognitive function and self-management charac-
teristics and will receive Intervention measures with dif-
ferent frequencies. Participants in the control group will
be assigned to different categories of the control group
based on their cognitive function and self-management
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characteristics, too, but there is no difference in interven-
tion frequency. The participants will then be told their
group assignment by the intervention staff. Due to the
nature of non-pharmacological interventions, only the
outcome assessors and data analysts (not the participants
or intervention staff) will be blinded to group allocation.

Intervention

Intervention group

In this study, the intervention group will adopt a SISMT.
After the completion of the baseline survey, participants
will formulate personalized intervention measures and
optimize and expand their knowledge through hierarchi-
cal strategies to improve their self-management behavior.
Based on our previous research in this study, the patients
will be divided into four categories according to cognitive
function and self-management ability: (1) high cognitive
high management, (2) high cognitive low management,
(3) low cognitive high management, and (4) low cognitive
low management. Four WeChat groups will be formed to
intervene separately to prevent communications between
each category of participants in the intervention group.
Self-management interventions targeted to patients with
DM-MCI will be implemented, including diet, exercise,
drug intake, psychology, and cognition. To achieve strati-
fied intervention with different intensity, the content
will remain the same for each group, but the frequency
will differ. The intervention plan is shown in Table 1. All
intervention content will be implemented through home
self-monitoring and WeChat feedback. When patients
experience suboptimal blood sugar monitoring, research-
ers will guide them in regulating self-management behav-
ior. If behavioral regulation is ineffective, contact the
attending physician for medication guidance. The out-
come indicators will be collected at three time points:
baseline, 12 and 24 weeks, respectively.

Wechat operation

WeChat is the intervention medium for this study.
The researchers will establish WeChat groups and cre-
ated WeChat official account before the intervention.
The researcher will send the completed content of the
WeChat official account to the participants on the
WeChat social platform. Participants can use the chat
box function of the WeChat social platform to provide
feedback and exchange on content of the WeChat offi-
cial account, and can also interact with other participants
in the WeChat group to share their self-management
experience and personal insights on health knowl-
edge. And they are required to use this application to
inform researchers of their fasting blood glucose level,
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postprandial blood glucose level, hypoglycemia, diet and
exercise status (Fig. 3).

Control group

The control group will adopt the HMI. After the outpa-
tient service, health education will be given to patients. We
will provide patients with disease-related health manuals
to help with the self-management of patients. The con-
tent of the health manual revolves around the epidemio-
logical status, diagnostic methods, clinical manifestations,
influencing factors, and intervention methods of cognitive
impairment. Distribute a health manual and explain it to
each participant in the control group. Outcome indica-
tors will be collected at three time points: baseline, 12 and
24 weeks, respectively.

Criteria for discontinuing or modifying

During the intervention period, if the participant is
unwilling to continue due to personal reasons, the inter-
vention will be terminated. Participants who are unable
to continue but are willing to undergo follow-up will be
modified for intervention measures and replaced with a
control group.

Adherence of intervention

Firstly, WeChat is adopted as the intervention medium and
a multifunctional social media application in our study.
Researchers can request participants to provide feedback
and clock in on the intervention content to test the adher-
ence of the intervention implementation. Secondly, Wechat
official account has background data (the number of times
and number of readers read), which can monitor the learn-
ing of participants. When the data does not match the
number of participants, it will remind them in the Wechat
group. Thirdly, establishing good cooperative relationships
with participants fundamentally ensures adherence.

Concomitant care

During the intervention process, participants should
continue to take medication related to the disease. And
inform patients before the intervention begins that they
cannot participate in other intervention activities during
the participation process. However, if participants par-
ticipate in other interventions targeting outcome indica-
tors such as blood glucose control and cognitive function
during the participation process, their test data will be
excluded.
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Fig. 3 Flowchart of the Wechat operation for SISMT for DM-MCI

Outcomes

Outcome measures timeline

To compare the outcomes of the self-management inter-
ventions provided under the SISMT and HM]I, a baseline
(WO0) survey will be administered to both the experi-
mental and control groups before the start of each pat-
tern. Outcome indicators will be collected 12 weeks (T1)
and 24 weeks (T2) after the intervention to compare the
effects of the two patterns (Table 2). The indicators will
be assessed by experienced staff members who will be
blinded to the group allocation. Outcome indicators and
measurement tools are as follows (Domains /characteris-
tics of tools see Table 3):

Primary outcomes
The primary outcome measures will be general cognitive
function (MoCA [35], MMSE [36]).

Secondary outcomes

The secondary outcome measures will include sev-
eral commonly used measures of specific domains of
cognitive function, psychological indicators, blood
glucose control (FBS, HbAlc, PBS) and other relevant

indicators. The measures of specific domains of cog-
nitive function (memory, language, attentions) will
comprise the Auditory Verbal Learning Test (AVLT)
[43], Symbol Digital Modalities Test (SDMT) [44].
Psychological status will serve as the secondary
index of this study. This will include anxiety, depres-
sion, well-being, quality of life, self-efficacy, and
self-esteem. The Self-Rating Anxiety Scale (SAS)
will be used to measure anxiety [45] and the Geriat-
ric Depression Scale (GDS) will measure depression
[46]. Well-being will be assessed using the Memo-
rial University of Newfoundland Scale of Happiness
(MUNSH) [47]. Quality of Life-Alzheimer’s Disease
(QoL-AD) will be used to assess patient quality of
life [48], the General Self-efficacy Scale (GSES) will
be used to measure self-efficacy [49], and the Self-
Esteem Scale (SES) will be used to measure self-
esteem [50]. Other relevant indicators include the
healthy literacy and self-management behavior which
can be used to investigate the patient’s acceptance
of the intervention content. Health literacy and self-
management behavior will be determined using the
Health Literacy Scale for type 2 diabetes and the dia-
betes self-care scale (DSCS).
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Table 2 Time schedule of the a stratified support pattern-based internet-assisted self-management therapy for DM-MCI

Measures/Timepoints Enrollment Allocation Post-intervention Follow-up
WO(TO) WI12(T1) W24(T2)
Eligibility screen x
Diagnostic criteria x
Inclusion criteria X
Exclusion criteria X
Informed consent x
Intervention
Stratified Support Pattern-based Internet-
Assisted Self-management Therapy PN ¢
Demographic and other baseline <
characteristics
Outcome assessment
Primary outcomes X X X
General cognitive function o o o
(MoCA, MMSE)
Secondary outcomes
Other single cognitive domain y o “
functions (AVLT, SDMT, VFT)
Fasting blood glucose (FBS) x x x
HbAlc x x x
Quality of life (QoL-AD) X X x
Well-being (MUNSH) x x x
Anxiety (SAS) x x X
Depression (GDS) x x X
Self-management (DSCS) x x x
Health literacy (HLS) x x x
Self-efficacy (GESE) x x x
self-esteem (SES) x x x

Data collection

FBS, HbAlc, and PBS will be measured and collected
from participants’ self-reported data. Other data that
need to be measured using a scale will be invited par-
ticipants to the hospital again for measurement and
collection.

Statistical analysis

All data analysis will be performed using SPSS Statistics
v21.0 (IBM). To ensure that they are blinded to group
assignment, the outcome assessors and data analysts
will not interact with the participants except during data

collection (in the case of outcome assessors). Demo-
graphic and other baseline characteristics will be sum-
marized using descriptive statistics. If necessary, the
results will be adjusted for potential confounders, such
as age, gender, and education. Quantitative data will be
expressed as frequencies or rates and statistical analy-
sis will be carried out using the y* test. If these data are
normally distributed, they will be expressed as (x+s).
The effects of the interventions (between-group dif-
ferences) will be calculated with linear mixed models
using interaction terms (group allocation versus time),
which are equivalent to the between-group differences.
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Table 3 The domains/characteristics of tools

Tool

Domains/Characteristics

MoCA

MMSE

AVLT

SDMT

SAS

GDS

MUNSH

Qol-AD

GSES

SES

HLS

Evaluate overall cognitive function; Developed by Nasreddine et al., it is an internationally recognized MCl screening tool that evaluates eight
cognitive domains: attention, visual space and executive function, memory, language, abstract thinking, computation, and directional ability.
It consists of 12 questions with a total score of 30 points. A score of 26 or higher indicates normal cognition, while a score of higher indicates
better cognitive function. If the education period is less than 12 years, a score greater than 25 is considered normal, and the lower the score,
the more severe the cognitive impairment of the patient; Detect Cronbach's a Coefficient 0.83, specificity 0.87

Evaluate overall cognitive function; MMSE has a total score of 30 points, consisting of 30 items covering 7 cognitive domains: orientation,
memory, attention and computation, language, and visual-spatial structure. This scale is used to evaluate the overall cognitive function

of the study subjects and can effectively distinguish between normal individuals and elderly individuals with dementia. This study adopts
the revised version by Wang Zhengyu et al. and sets an outlier threshold based on educational level. When the illiterate group scores< 17
points, the primary school group scores <20 points, and the middle school and above group scores <24 points, it is considered abnormal

This study adopts the Chinese version of AVLT developed by Guo Qihao and others from Shanghai Huashan Hospital, which has good reli-
ability and validity and has important application value for clinical guidance and scientific research. The operation of this scale mainly involves
the researcher reading 12 words: coat, driver, pants, crabapple, carpenter, lily, headscarf, wintersweet, soldier, magnolia, lawyer, and glove.
After each reading, the patient is asked to repeat as many words as possible and record them. The number of repeated words in the 3

times is added as the instant memory quantity (i.e. N1+N2+N3); After 5 min, ask the patient to recall 12 words and say if they still remem-
ber them. The researcher recorded the number as short-term memory (N4); After 20 min, ask the patient about the number of words they
remember as long-delayed memory (N5); Finally, a re-recognition test was conducted, with a total of 24 words and 50% of the vocabulary
with 12 interfering items. The patient responded with "said" or "not said", and the researcher determined that each correct answer scored one
point

SDMT is commonly used for testing attention, learning, and conversion abilities. This test is a numerical symbol subtest in the revised
Wechsler Adult Intelligence Revised in China (WAIS-RC), which reflects the information processing speed of the subject. During the testing
process, participants were provided with a piece of paper with a template containing 9 digits, each with its corresponding symbol. The test
requires patients to fill in as many and as quickly as possible the corresponding numbers of the symbols in the spaces below the numbers.
The subjects should fill in as many and correct numbers as possible within 90 s. When it's time to calculate the correct number, the higher
the score, the better the tester’s attention and conversion ability

GDS is the SAS Self-Rating Anxiety Scale that was designed and developed by Zung in 1971 in the United States to measure the degree

of individual anxiety symptoms. The scale has a total of 20 items, of which 5,9, 13,17, and 19 are scored in reverse. The scale adopts a scale

of 1-4 (scoring method: 1 point for no or very little time; 2 points for a small portion of time; 3 points for a considerable amount of time; 4
points for the vast majority or all of time). Individuals fill out the scale based on their own situation in the most recent week, multiply the total
score by 1.25, take an integer as the standard score, and use it as a statistical indicator. The higher the standard score, the more severe the anx-
iety level of the individual. The scale score can only serve as a reference indicator for evaluating anxiety and cannot be used for diagnosis

GDS is used to screen for depressive symptoms in the elderly population and is one of the most commonly used scales in China to evaluate
the depressive status of the elderly. This study used GDS-15, which contains 15 items and can be used for rapid screening of elderly people
with depressive symptoms. It is an internationally commonly used scale. Define a score of 0-4 as no depressive symptoms, 5-8 as mild
depressive symptoms, 9-11 as moderate depressive symptoms, and 12-15 as severe depressive symptoms

This scale is used to measure the current level of happiness experienced by participants; Contains 24 items: each item is a description of emo-
tions or experiences, requiring a response of "yes', "no’, or "not knowing" based on recent life experiences; Regardless of whether the item

is positive or negative, the answer "yes" is recorded as 2 points, "'no" is recorded as 0 points, and "don't know" is recorded as 1 point. All items
have a score range of 0 to 24 points, and the total subjective well-being score is equal to the positive item score minus the negative item
score, with a value of -24 points to+ 24 points. To avoid negative points, the total score is added to a constant of 24 points, and the final score

range is 0 to 48 points

This scale can be used to measure the quality of life of patients with cognitive impairment, reflecting the physiological, psychological,

and social relationships, and some complex life abilities of the elderly. The scale consists of 4 dimensions and 13 subordinate items. The 4
dimensions are physical health and behavioral compliance, mental state, living environment and social relationships, and life satisfaction. Each
item is scored into four levels, namely poor, average, good, and very good. The score is positively correlated with quality of life, with higher
scores indicating higher quality of life. The different criteria are as follows: a QOL-AD score < 26 points indicates a lower quality of life, a Qol-AD
score of 27-38 points indicates a moderate quality of life, and a QoL-AD score > 39 points indicates a higher quality of life. The scale Cron-
bach's a coefficient is 0.66; The intra-group correlation coefficient of the total score is 0.84

The Chinese version of the General Self-Efficacy Scale was first used in 1995, and some studies have also used GSES to measure self-efficacy
in individuals with mild cognitive impairment. The scale consists of 10 items, using the Likert 4-level scoring method. The lowest score is 10
points, and the highest score is 40 points. The higher the score, the better the self-efficacy, that is, the stronger the confidence in dealing
with things. The scale has good reliability and validity, Cronbach’s a The coefficient ranges from 0.76 to 0.90

This scale was developed by American psychologist Rosenberg in 1965 and has good reliability and validity. This study used the Chinese
version of the self-esteem scale revised by Ji Yifu et al., consisting of 10 items, to measure the overall self-esteem level of a single dimen-
sion through self-evaluation. Using a four-level scoring system of 1 to 4 points, representing very non-compliant, non compliant, compliant,
and very compliant. 1. 2,4, 6, and 7 are forward counting items, while 3, 5, 8,9, and 10 are reverse counting items. The total score range is 10
to 40 points, and the higher the total score, the higher the level of self-esteem

The scale is based on Nutbeam'’s hierarchical model of health literacy as the theoretical framework to establish an item pool that includes
three dimensions: interactive health literacy, critical health literacy, and functional health literacy. There are a total of 19 entries. The content
validity index of the total scale is 0.972, and the content validity of each item is 0.83-1.00. Cronbach'’s a The coefficient is 0.945, with Cron-
bach’s for each dimension a The coefficients are 0 894, 0.909, 0.877. The scale adopts the Likert 5-level scoring method, with scores ranging
from "cannot" to "completely possible" ranging from 1-5 points. The higher the total score, the better the level of health literacy
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Tool Domains/Characteristics

DSCS

Assess the self-management ability of diabetes patients; This scale was developed in 1992 by Hurley and Shea and was simplified into Chi-

nese by domestic scholars Wang Jingxuan et al. Cronbach'’s a coefficient is 0.92. The scale consists of six dimensions: dietary management,
blood glucose monitoring, foot care, exercise management, medication management, prevention, and management of high and low blood
sugar. There are a total of 26 items, with a Likert score of 5 points. A score of 1-5 points corresponds to a total score of 26-130. This scale

has good reliability and validity when used in both Taiwan and mainland China

The within-group differences will be calculated using
repeated measures ANOVA. P-values <0.05 will be con-
sidered statistically significant. The data will be reviewed
before analysis. The Statistical Package for the Social
Sciences (SPSS) software will be used for all analyses.
The clinical relevance of the results will be confirmed
by calculating the effect size (Cohen d) of the signifi-
cant differences found between the assessments. The
following effects will be considered: small: 0.00-0.49;
medium: 0.50—0.79; high >0.80 (Cohen, 1988). Compari-
son between the four subgroups within the intervention
group using ANOVA test.

Discussion

The purpose of this study is to determine whether the
related intervention research on a SISMT can improve
the self-management behavior of patients with DM-MCI
and thus reduce disease symptoms and increase quality of
life. Self-management is very instructive for patients with
chronic diseases. This is especially true for older adults
with chronic diseases who are highly susceptible to nega-
tive outcomes [51]. Thus, the self-management behavior
of older patients with DM-MCI is of particular concern.
However, there is great heterogeneity in both these dis-
eases and the patients they afflict [52, 53]. The stratified
support model is a great way to improve the efficiency
of resource utilization, not only saving human resources,
but also satisfying patient needs to a greater degree. A
prior study used the triangle stratification model to man-
age diabetes patients, and primarily stratified by patient
age, glycosylated hemoglobin, blood glucose, and other
objective disease characteristics [54]. By considering both
patient characteristics and demands, including cognitive
function and diabetes self-management as sub-variables,
we can construct a subgroup of patients with DM-MCI,
and implement self-management interventions based on
subgroup characteristics. Patients may receive knowl-
edge that is not conducive to disease recovery, manage-
ment burnout, and other situations during long-term
self-management [55]. Dynamic monitoring can play
both a reminder and a supervisory role, improving the
efficiency of self-management and better controlling dis-
eases. The internet is likely to meet this demand [56]. As a
new element of social connection, it can partially replace

connections between patients, medical care practitioners,
and society at the practical level, strengthening self-man-
agement, realizing the maximum reconstruction of social
connections, and promoting cooperation and interaction
between patients and all parts of society [57].

Limitations

This study has some limitations. First, the design does
not allow blinding of the intervention implementer. Sec-
ond, the effect of a long-term intervention will remain
unknown following study completion. Third, there may
be a selection bias in the participant pool given the
requirement for patients to use smartphones indepen-
dently. In addition, since participants in the intervention
group may tend to provide a more positive response, the
self-reported questionnaire may introduce a potential
bias and affect the accuracy of the trial to some extent.

Conclusion

This study adopts a SISMT to strengthen patient under-
standing of self-management behavior-related knowledge
in a more personalized way, improving self-management
ability, increasing blood glucose control, and reducing
cognitive dysfunction. The research results will provide
evidence to related intervention research on the SISMT.
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