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Abstract
Background: Alzheimer disease (AD) is a progressive neurodegenerative disease characterized by impaired memory and
cognitive judgment. It is the leading cause of dementia in the elderly, and its high morbidity and mortality have also brought a
significant social burden. So far, there is no method can completely cure Alzheimer’s dementia, but there are many non-drug
treatments that have been praised by people, especially the cognitive behavioral therapy proposed in recent years. Themain purpose
of this article is to evaluate the effect of cognitive behavioral therapy on the cognitive function improvement of patients with
Alzheimer’s dementia.

Methods:We did a network meta-analysis to identify both direct and indirect evidence in relevant studies. A systematic literature
search will be performed in the Cochrane Library, PubMed, and EMBASE from inception to October 2020. We extracted the relevant
information from these trials with a predefined data extraction sheet and assessed the risk of bias with the Cochrane risk of bias tool.
The outcomes investigated were Mini–Mental State Examination and AD Assessment Scale-Cognitive section scores. We did a

pair-wise meta-analysis using the fixed-effects model and then did a random-effects network meta-analysis within a Bayesian
framework. The = the Assessment of Multiple Systematic Reviews-2 scale, Preferred Reporting Items for Systematic Reviews and
Meta-Analyses scale and Grading of Recommendations Assessment, Development and Evaluation were used to assess the quality
and evidence grade of the literature. General characteristics of the eligible randomized controlled trials will be summarized and
described. Meanwhile, The ADDIS software will be used to perform the network meta-analysis, and the result figures will be
generated by STATA 15.0 software.

Results:Using the draft search strategy of databases and after screening,7 randomized controlled trials met the a priori criteria and
were included. This network mate-analysis will be published in a peer-reviewed journal.

Conclusion: Our study will provide evidence for cognitive behavioral intervention in AD patients. And provide recommendations
and guidelines for the clinic.

Protocol Registration: INPLASY2020110052.

Abbreviations: AD = Alzheimer disease, RCT = randomized controlled trial.
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1. Introduction

Alzheimer disease (AD), characterized by cognitive deterioration,
behavioral disturbances and even declining activities, is a
progressive neurodegenerative disease.[1] The prevalence rate
of dementia doubles approximately every 6 years from the age of
65 years, reaching 7% in those aged 75 to 79 years, 12% in those
aged 80 to 84 years, 20% in those aged 85 to 89 years, and 40%
in those aged 90 years or over.[2] AD may be identified as the
global public health issue in the following seasons, with more
than 20 million individuals affected all over the world and
expected 135 million patients by 2050.[3]

Cognitive impairments are AD core clinical symptoms, and
they impose the greatest burden on patients and their caregivers.
Improving patients’ cognitive function can delay hospitalization,
and therefore reduce the costs of national healthcare and improve
both patients’ and caregivers’ well-being. [4] Pharmacological
interventions attempting to counteract the lesions have yet to
achieve permanent successful results.[5–7]

The effect of cognitive behavioral therapy does not lack
completely strong evidence, such as a large number of
randomized controlled trials (RCTs). A review published in
2019 analyzed data from 33 cognitive therapy studies from 12
countries/regions, including a total of approximately 2000
participants. And it pointed out that, compared with receiving
usual treatment or engaging in non-specific activities, people
completing cognitive therapy may show some benefits in overall
cognition, as well as in more specific cognitive abilities such as
verbal fluency, and that improvements may last for at least a few
months.[8]

NMA is an extension of traditional metaanalysis, which can
compare the efficacy of 3 or more interventions at the same
time.[9] It allows comparisons of more than 2 interventions in a
single, coherent analysis of all the relevant RCTs, when
multiple studies are available, it can also be used to combine
multiple therapeutic effects and obtain an overall estimate of the
effects in the target population. The main advantage is that it can
quantitatively compare different measures for the treatment of
similar diseases, and sort according to the plan effect of a certain
result index, and then choose the best treatment.[10,11]

As a consequence, we performed a network meta-analysis of
available RCT to review the quantity and quality of research
evidence as well as to evaluate the effect of cognitive behavioral
therapy on AD.
Table 1

A draft search strategy using the Corchrane Library.
#1 MeSH descriptor: [Alzheimer Disease] explode all trees
#2 (Senile Dementia):ti,ab,kw OR (Alzheimer Type Dementia):ti,ab,kw OR (Al

Syndrome):ti,ab,kw (Word variations have been searched)
#3 (AD):ti,ab,kw (Word variations have been searched)
#4 #1 OR #2 OR #3
#5 MeSH descriptor: [Cognitive Behavioral Therapy] explode all trees
#6 (Cognitive Behavior Therap∗):ti,ab,kw OR (Cognit∗ Therap∗):ti,ab,kw OR

therapy):ti,ab,kw OR (CBT):ti,ab,kw (Word variations have been search
#7 #5 OR #6
#8 MeSH descriptor: [Randomized Controlled Trial] explode all trees
#9 (RCT):ti,ab,kw OR (randomized clinical trial):ti,ab,kw (Word variations have
#10 #8 OR #9
#11 #4 AND #7 AND #10

CBT = cognitive behavioral therapy.
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2. Method

2.1. Study design

We will conduct a network meta-analysis of RCT on cognitive
behavioral therapy for Alzheimer’s disease in the past.

2.2. Study registration

Ethics approval is not required for this overview of systematic
reviews. We will follow the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses Protocols checklist for
reporting our overview.[12] The study protocol has been
registered with the International Platform of Registered System-
atic Review and Meta-analysis Protocols (INPLASY) database
(protocol number: INPLASY2020110052, DOI:10.37766/
inplasy2020.11.0052).

2.3. Data sources and search strategy

We followed the guidelines from the Cochrane Diagnostic Test
Accuracy Working Group for undertaking and reporting this
systematic review. We searched the Cochrane Library, PubMed
and EMBASE (between January 1983 and October 2020).
Reference lists of articles, grey literature, and conference
proceedings will also be searched. The search strategy has been
adapted to each database, the search terms include “ Alzheimer’s
Disease,” “Alzheimer diseasesenile dementia,” “Cognitive Be-
havioral Therapy,” “Cognitive behavioral intervention,” “Ran-
domized Controlled Trial,” and others. Languages of the
publications will be limited to English. The articles were initially
identified based on their title. Abstracts of all the identified studies
were examined and full papers obtained on potentially eligible
studies. References and bibliographies from retrieved articles
were also manually examined. A draft search strategy using the
Cochrane Library is presented in Table 1, whereas a draft search
strategy using PubMed is presented in Table 2.
2.4. Study selection
2.4.1. Type of study. RCTs that explored cognitive behavioral
therapy for Alzheimer’s disease will be included.

2.4.2. Inclusion criteria.
(1)
zheim

(Cogn
ed)

bee
Patients: Elderly people with Alzheimer’s disease. There were
no restrictions on age, gender or race;
er Type Senile):ti,ab,kw OR (Alzheimer Dementia):ti,ab,kw OR (Alzheimer

itive behavioral intervention):ti,ab,kw OR (cognitive behavioral intervention

n searched)



Table 2

A draft search strategy using PubMed.
#1 “Alzheimer Disease”[Mesh]
#2 “senile dementia”[Title/Abstract] OR “alzheimer dementia”[Title/Abstract] OR “alzheimer type dementia”[Title/Abstract] OR “alzheimer type dementia”[Title/

Abstract] OR “AD”[Title/Abstract] OR “alzheimer syndrome”[Title/Abstract]
#3 #1 OR #2
#4 “Cognitive Behavioral Therapy”[Mesh]
#5 “cognitive behavior therap∗”[Title/Abstract] OR (“cognit∗”[All Fields] AND “therap∗”[Title/Abstract]) OR “cognitive behavioral intervention”[Title/Abstract] OR

((“cognition”[MeSH Terms] OR “cognition”[All Fields] OR “cognitions”[All Fields] OR “Cognitive”[All Fields] OR “cognitively”[All Fields] OR “cognitives”[All
Fields]) AND “behavioral intervention therapy”[Title/Abstract]) OR “CBT”[Title/Abstract]

#6 #4 OR #5
#7 “Randomized Controlled Trial” [Publication Type] OR “Randomized Controlled Trials as Topic”[Mesh]
#8 “RCT”[Title/Abstract] OR “randomized clinical trial”[Title/Abstract]
#9 #7 OR #8
#10 #3 AND #6 AND #9

CBT = cognitive behavioral therapy.
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(2)
 Intervention: Placebo; CS; AMT; NE; usual standard clinical
care; CD; PT and CTRL;
(3)
 Comparator: Cognitive behavioral therapy;

(4)
 Outcome: Primary outcome measures

a) mini-mental state examination and AD Assessment Scale-
Cognitive section scores served as dependent measures.[13]

The mini-mental state examination score is widely used as
a parameter to identify a clinically significant decline in
cognitive function in AD.[14] The Alzheimer Disease
Assessment Scale-Cognitive section consists of 11 tasks
measuring the disturbances of memory, language, praxis,
attention, and other cognitive abilities which are often
referred to as the core symptoms of AD.
Figure 1. The flowchart of the
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b) Quality of life is measured using the Quality of Life–
Alzheimer’s disease Scale.[15] The QOL-AD covers 13
domains of quality of life. It has good internal consistency,
validity and reliability and its use is recommended by
the European consensus on outcome measures for
psychosocial interventions in dementia.[16] The Beck
Depression Inventory (BDI),[17] State Trait Anxiety
Inventory (STAI Y-1, STAI Y-2)[18] and Lubben Social
Network Scale (LSNS)[19] assessed anxiety, depression,
and social relationships. Higher scores indicated worse
anxiety and depression or more frequent social relation-
ships.[20]
Studies that their full text was available.
(5)
screening process.
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2.4.3. Exclusion criteria.
(1)
 Literatures published repeatedly by the same author or with
duplicate data;
(2)
 AD with other organic diseases;

(3)
 The protocols are excluded;

(4)
 Language is not English.

2.5. Data extraction

Data were abstracted by 2 investigators. Discrepancies were
resolved by a third investigator. Information abstracted included
the study population characteristics, Interventions in the
experimental group and the control group, the potential risk
of bias, and the main results and conclusions of the study.[21]
2.6. Quality assessment

Two reviewers independently assessed each included RCT by
using the Assessment of Multiple Systematic Reviews-2 measure-
ment tool and the statement, for rigorous methodological quality
and reporting quality.[22,23] The Assessment of Multiple
Systematic Reviews approach consists of 11 items and is featured
by good content validity, wide acceptance, recognized reliability,
and reproducibility.[24] The ADDIS software and STATA 15.0
were used to analyses data.
Grade evaluation the effect sizes for continuous outcomes were

the mean difference (MD). Consistency and inconsistency were
the 2 models used to estimate the effect size in ADDIS. A
consistency assessment drew conclusions on the effect sizes of the
included interventions and estimated the ranking probabilities for
all the interventions. The consistency test was judged by node-
splitting analysis and an inconsistency model. When the p-value
of the node-splitting analysis was greater than 0.05, a consistency
mode was selected.[25] Otherwise, an inconsistency model was
used. Potential scale reduction factor (PSRF) was used to evaluate
the convergence of the model. The closer the PSRF value was to 1,
the better the convergence. The convergence of themodel was still
acceptable if the PSRF value was less than 1.2.
For each intervention, we estimated the ranking probabilities

for each treatment at each possible rank. We ran pair-wise meta-
analyses to compare the compliance of different non-drug
therapies. Bayesian probabilistic networks (BNs) yield a way to
construct expert systems by utilizing likelihood as an estimation
of unpredictability.[26] We did a pair-wise meta-analysis using the
fixed-effects model and then did a random-effects network meta-
analysis within a Bayesian framework.
The odds ratio was calculated for dichotomous outcomes

(compliance), with 95% credible intervals. We assessed statistical
heterogeneity in the pair-wise comparison with an I2 statistic and
the P-value.[27] We will use the Grading of Recommendations
Assessment, Development and Evaluation framework to assess
the quality of evidence, so as to provide strong evidence for the
treatment of AD patients and provide recommendations for
clinical practice or guidelines. These 5 considerations (study
limitations, consistency of effect, imprecision, indirectness, and
publication bias) will be applied to assess the quality of
evidence.[28,29] It is categorized into 4 levels: high level, moderate
level, low level, and very low level.
Meanwhile, we assessed related conflicts of interest. Conflicts

of interest-personal, organizational, and financial factors, which
may affect the objectivity and independence of guideline
5

contributors are a potential source of bias in the development
of clinical practice guidelines.[30]
3. Result

3.1. Study identification and selection

We searched 3399 articles related to Cognitive Behavioral
Therapy and AD published from January 1983 to October 22,
2020. By removing duplication and excluding irrelevant articles,
after removing duplicates and unrelated articles, 7 articles
describing 7 RCTs including 335 patients were eligible for further
quantitative analyses. A flow chart of the specific screening
procedures is shown in Figure 1.

3.2. General characteristics of included studies

We extracted the basic characteristics of some of the included
studies. We included 7 RCTs from 2010 to 2019.Number of
participated patients was from 32 to 87. The population involved
patients with AD. The details of characteristics of the included
studies are summarized in Table 3.
4. Discussion

We will highlight the strengths and limitations during identifying
evidence. In order to improve accuracy, twomain researchers will
complete the data extraction and risk of bias assessment
independently, there are several limitations to this network
meta-analysis. First, the quality of the included studies was not
optimal. When evaluating these studies, we found that many
lacked details on randomization or blinding. Second, although
we evaluated the studies according to the tool, there were no
quantitative index that can evaluate the only artificial risk of bias.
Third, because we used strict inclusion and exclusion criteria, the
amount of included studies was less, which may have influenced
the strength of the evidence.[27]

We hope that this study can screen the best cognitive
intervention methods. Moreover, more research on the
treatment mechanism is needed to understand how these
technologies work and how they work to improve. In the future,
we can in-depth study the cost-effectiveness of cognitive
behavioral therapy.
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