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Abstract
Background: Individual cognitive stimulation therapy (ICST) can bene�t cognition and quality of life for people with dementia,
but the evidence for nurses-led individual cognitive stimulation interventions is limited.

Objectives: The current study aimed to develop the process of planning and implementing ICST, and evaluate the effect of ICST
on cognitive function and therapeutic effect in patients with mild Alzheimer’s disease (AD).

Methods: It was a randomized controlled trial lasting for a half year. 38 patients with mild AD were recruited. The control group
was given the “Individual Cognitive Stimulation Therapy Manual for AD” to deliver the sessions at home. The intervention group
was given 90 minutes ‘cognitive stimulation sessions, completed up to three times weekly over 24 weeks. The outcomes were
measured at baseline and 24weeks by the scales widely used in AD evaluation (MMSE, MoCA and ADL).

Results: There were statistical significance between the two groups, especially the scores of memory, delayed memory in MMSE
and scores of memory, delayed memory, immediate memory, attention in MoCA were signi�cantly improved in the intervention
group compared with control group. ICST show positive effects that may help preserve memory in mild AD.

Conclusions: The ICST can improve the memory and attention cognitive domains in patients with mild AD. And the feedback
from patient and caregiver in ICST was favorable.

Introduction
Dementia is featured by the impairment of cognitive functioning, leading to signi�cant di�culty in daily life, learning, work, and
social communication skills [1]. Alzheimer's disease (AD) is the most common phenotype, accounting for 50-70% of dementia
[2]. Epidemiological data show that the prevalence of AD in China is 3.21% [3] for the people over 65 years old. That is, about 5
million AD patients live in China. The direct and indirect cost of treatment and care in total is about one trillion yuan one year [4].
In addition to lose memory, abnormal perception, emotion, and behavior are also frequent in AD, which aggravate the familiar
and social burden [5]. Interventions for AD include pharmacological and non-pharmacological treatment. At present, no drugs
can prevent or modify the disease progression. Among them, ICST is an important non-pharmacological method and thought to
be a possible supplement to maintain the cognitive functioning in AD with increased use in clinical practice.

CST refers to the use of non-speci�c cognitive interventions via team activities or discussions, such as handwork, topic
discussion, and digital maze task, in order to achieve the effect of improving the overall cognitive function or social function of
AD patients [6]. Patients with mild to moderate dementia engaging to group CST has been recommended by the National
Institute for Health and Care excellence (NICE) [7]. In addition, a Cochrane study found [8] that bene�ts on cognitive function
was evidently maintained during a follow-up of 1-3 months after CS intervention for people with mild to moderate dementia.
Also, CST is cost-effective and comparable e�cacy to anti-dementia drugs. Furthermore, ICST was developed to cater for those
people with dementia who unable or unwilling to engage in groups owing to restricted resources, physical inconvenience, and
personal preferences [9], Similarly, ICST is based on the principles of “use it or lose it”, including mental stimulation,
reminiscence and reality orientation may contribute to slow cognitive decline, evidence that activation of neurons may increase
neuronal function and survival [10]. The present evidence suggests that delivery one to one is more effective than in a group
[11]. Therefore, ICST is getting more and more attention from the international scholars. Indeed, ICST followed tailoring and
personalization principles that increase the patients’ participation in the CS, which yield positive effect on cognition function
and social activity [12].

This suggest ICST led by family caregiver may produce bene�ts for both the person and caregiver. However, there have some
adherence di�culty conducting all session as planned led by family caregivers who suggested that extra support to help to
improve compliance [13]. Therefore, further develop a professional nurse-led of ICST would be increasing the attendance of the
intervention for people unable to complete all session. Promoting people with dementia to complete the session needs
professional nurse in a creative and enjoyable way according patients’ preferences whenever possible trouble happens, but
fewer investigate on the concrete process of planning or implementing the intervention main-conducted by nurse.
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In this paper, we aimed to put forward a personalized cognitive stimulation scheme for patients with mild AD, which was strict
quality controlled and ensured the attendance by nurse-led in the process of implementing and evaluating the effects of
intervention. So that, we can determine the therapeutic effect of ICST, a non-drug therapy, on the cognitive function of AD
patients.

Methods
Study design and participant

Randomized controlled trial was conducted(Figure.1). A total of 38 patients with mild AD from memory clinic, Xuanwu hospital,
Capital Medical University from March to September 2018 were enrolled as following criteria. Participants were randomly
assigned into either intervention group(n=19) or control group(n=19). Participant met the Inclusion criteria:  clinically
diagnosed as AD;  mild dementia (Clinical Dementia Rating, CDR 1 point);  with formal caregivers. Formal caregivers must be
available for at least 4 days per week and over 4 hours per day for patients, and must be able to accompany patients for each
visit;  able to express informed consent.  had some ability to communicate and understand communication. see and hear
well enough to engage in activities.  had no major physical illness or disability affecting participation  had prescribed to Anti-
cholinesterase inhibitors for more than 3 months. Exclusion criteria:  Dementia caused by other brain diseases, such as central
nervous system demyelinating diseases, tumors, hydrocephalus, and central system infections (syphilis, AIDS, Creutzfeldt-
Jakob disease).;  severe neurological impairment, such as hand hemiplegia, aphasia, visual impairment, etc., that preclude the
completion of tasks  severe mental illness;  involved in other forms of cognitive intervention during the past 3 months.

Ethics statement

This study was obtained ethical approval from the Ethics Committee of Xuanwu Hospital, Capital Medical University (2015010).
This trail was registered as a ClinicalTrials.gov (NCT02640716 the �rst registration on 29/12/2015)

Randomization and blinding

After consent and baseline assessment, the randomization is generated by a researcher who is not involved in this study, and
these participants were divided into control and intervention groups according to a random numbers table. According to the
order of admission of the research subjects, the research subjects are numbered in advance. After participants were
randomized, baseline and �nally assessment data were collected by blinded researchers. And, Statisticians who are blind to the
allocation performed the �nally analysis.

Interventions

In this study, ICST is designed as a dynamic, continuous process, including the following three steps: preparation before
intervention, developing a plan and implementation.

The members of the research team are composed of neurologists, nurses and neuropsychologists. Neurologists are responsible
for the clinical diagnosis. Nurses who were professional trained by occupational therapist following ICST manual [14], are in
charge of the development and implementation of ICST programs. Neuropsychologists are responsible for the
neuropsychological evaluation of each participant at baseline and after intervention. Neurologists, neuropsychologists and data
analysts were blinded to the group assignment.

Writing the manual on CST for AD, containing 6 parts: What is AD, Performance of AD, Pharmacological and Non-
Pharmacological Treatment of AD, Home Care Approaches and Skills, Signi�cance and Principals of CST, and Process and
methods of CST. A detailed overview of the manual is presented in Table 1. The manual was sent to the participants and their
family caregivers. And the participants in intervention group were trained by the nurses.

Neurologists made the clinical diagnosis according to neuroimaging, laboratory examination, and clinical examination.
Neuropsychologists provided a comprehensive and detailed assessment of the cognitive function and daily activities.
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Nurses and family caregivers were trained by an unblinded professional researcher before the intervention. The �rst part of the
training session introduces the context of CST Manual for AD, and explains the themes, session structure and key principles of
CST. And standard toolkits were sent to the patients and their caregivers, which materials were related to this whole themes of
activities, be used for each session according to this CST schemes.

Given two nurses were established CST �les for AD patients in the nursing clinic, including: patient characteristic data,
assessment outcomes of cognitive function and ability of daily life. Besides, the problems and di�culties experienced by the
patients during this training were recorded after each training.

Intervention group

Patients participating in ICST was performed by nurses at Cognitive Functional Training Nursing Outpatient of Xuanwu hospital,
where the nurses developed an ICST program for each participant considering cognitive abilities, hobbies and interests based
on their diagnosis and cognitive function assessment. Intervention programs include individualized training and group training.
Individualized training was the handwork, such as doll making, collage making and creative production. After the �rst
intervention, the di�culty was adjusted according to the case of patient completing the program, and the individualized
intervention plan was revised and �nalized. Group training takes the form of team activities such as �nger exercises and tossing
objects.

The frequency of cognitive stimulation was 3 times per week, each session was 90 minutes, lasting for a total of 24 weeks.
Each patient underwent individualized training for 66 times and group training for 6 times. Individualized training session
included: 10 minutes communication between patient and nurse/caregiver on the following topics: hobbies, likes, dislikes,
everyday routine, everyday limitations, previous profession/occupation, family dynamics and life history, observation of
emotional responses, and explanation of training content to patient; 60 minutes: according to each patients’ main concerns and
preferred hobbies, nurse formulated two tailored activities for each patient, and nurse would require patient to recall the training
steps to strengthen memory, and fully use as many sensory stimuli as possible during making handwork. Specially, nurse
mostly focus on patients’ opinions rather than facts, and provide opportunities to stimulate language and closely bound the
relationship; 10-minute communication about the details of training, e.g. di�culty encountered during the training by patients
and caregivers; 10-minute explanation of disease knowledge, including the clinical symptoms, drug- and non-drug therapy,
nursing principles, complication care, behavior treatment. Group training occurred on the 4th week, 8th week, 12th week, 16th

week, 20th week, and 24th weeks. There were 5-6 people per group, with 60-minute team activities 30-minute topical discussion
about the prevention of dementia, healthy lifestyle for elderly, home self-care and aerobic exercise. This group events are
designed to promote patient’s participation and motivation in a happy, respectful and decent way, and build exchange among
people with dementia in a social setting.

Control group

The participants and their families in the control group were self-trained at home according to the manual and a standard tookit.
The caregiver records the problems and di�culties during the training, as well as the number of completed sessions, and nurses
carried out 10 minutes of health education and solved questions about cognitive stimulation approach though mobile phone 3
times per week.

Data collection

All outcome measures were completed at baseline, 24weeks after baseline by trained psychologists who were blinded to
allocation information.

Quality control and assurance

A scheme of ICST was designed and implemented by the same nurse according to the protocol. The number of attendance and
date of completing were recorded by the nurse for each person on a note, whereby in each theme and the name of handwork.
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Measurements

The total score of MMSE [15] 25-30 represented normal cognitive function, 21-24 represented mild cognitive impairment, 14-20
represented moderate cognitive impairment, 13 and below represented severe cognitive impairment. The criteria were adjusted
for education. Chinese version of MMSE was with good reliability. Internal consistency Cronbach 's α coe�cient is 0.833 and the
reliability of the retest is 0.924.

The total score of MoCA [16] was 30. The score was adjusted for education. A score of 26 or above was normal. The sensitivity
of Chinese version MOCA was 0.92, the speci�city was 0.84, the reliability coe�cient of retest was 0.86, while the internal
consistency Cronbach's α coe�cient was 0.82.

A full score of Barthel [17] 100 indicated full independence for activities of daily life (ADL). Less than 20 indicated very heavy
dependence, 25-45 indicated heavy dependence, 50-70 indicated moderate dependence, 75-95 indicated mild dependence. Its re-
test reliability was 0.89.

Statistical Analysis

This study made use of SPSS25.0 software for statistical analysis. The measurement data were expressed as mean ± standard
deviation. The two groups were compared using independent sample t tests, and count data were analyzed by X2 tests. The
categorical variables of demographic and clinical variables that were related to the outcome scores were analyzed by one-way
analysis of variance (ANOVA) and continuous variables were analyzed by linear regression. The signi�cance threshold was set
at α=0.05.

Results
A total of 38 participants met the inclusion and exclusion criteria and were recruited. Six participants withdrew from the study
during this research period. On the one hand, owing to one with unwilling to continue and two with changing residence, the
number of intervention group was 16. One the other hand, the reason of new onset of medical problems with two and changing
residence with one, three participants can’t engage in the �nal assessment, and the number of control group was 16.

Table 2 shows baseline characteristics of participants. There was no signi�cant difference between the two groups in age, sex
and education. Table 3 shows the e�cacy measures at the endpoint before of follow-up. There was no signi�cant difference in
the total score of MMSE and MoCA, as well as the scores of each cognitive domain between the two groups. Table 4 shows the
e�cacy based on the changes of ADL in two groups with no signi�cant difference in total score. Table 5 presents the efficacy
outcome scores after intervention. Memory, delayed memory scores in MMSE were signi�cantly different between the two
groups. Memory, delayed memory, immediate memory, attention scores in MoCA were signi�cantly different between the two
groups (P<0.05). MMSE and MoCA scores from pre-treatment to post-treatment were independent of to any baseline
demographic or clinical variables in Table6. The number of sessions completed by patients with AD and their family caregivers
ranged from 0 to 72 over the 24 weeks in Figure2.

Discussion
The interventions applied during a 6-month period did not improve the cognitive function of mild AD patients. Through 6-month
cognitive stimulation, the total MMSE score was not signi�cantly different between the groups. The �nding was consistent with
the results of Kim and Suzuki [18,19]. Although experts have not yet reached a consensus on the frequency, and intensity of
cognitive stimulation, the improvement or maintenance of cognitive function in AD patients should be long-term for patients
and their families. Cognitive stimulation is unlikely to produce a signi�cant effect in a short-term. Therefore, cognitive
stimulation may play a therapeutic effect with persistent use. After 6-month intervention, the MoCA scores were not signi�cantly
different between the groups, which was consistent with the results by Polito [20]. The reason could be that MoCA is more
comprehensive with more complicated content, which requires higher level of cognition to complete. Concerning the process of
cognitive stimulation, close cooperation between caregivers and nurses for enough intervention periods is required with
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su�cient con�dence and patience in implementing cognitive stimulation for patients. Moreover, a multi-modal cognitive
stimulation model [21] may play a role in improving the overall cognitive function of AD patients, such as the improving and
optimizing stimulation methods, combining lifestyle interventions with original methods, increasing aerobic exercise,
implementing memory therapy, implementing Tai Chi and yoga programs, and combining virtual reality with neural control
techniques such as transcranial magnetic stimulation.

Cognitive stimulation is proven to have a positive effect on certain cognitive aspects in AD patients. After 6-month intervention,
the scores of memory, delayed memory in MMSE and memory, delayed memory, immediate memory, attention in MoCA was
signi�cantly improved in the treatment group. Longitudinal analysis showed a signi�cant decrease in the control group in
orientation, calculation abilities, and language function based on MMSE scores, with only memory and visual space function
maintained. All cognitive domains were signi�cantly decreased in the control group in MoCA. Hall et al, pointed out that
cognitive stimulation can improve the overall cognitive function of people with dementia, especially in terms of language ability,
memory, and orientation, which is consistent with our results [22]. Cognitive stimulation mainly emphasizes language
communication, and helps people with dementia to preserve grammatical function, and encourage patients to actively think, ask
questions, and express their views through strengthening the neural pathways of language. It is worth noting that the current
duration of cognitive stimulation varies from 1 to 3 months, so that the results need to be further veri�ed. Cognitive stimulation
also had a signi�cant effect on memory [23], which may be helpful to AD's earliest memory impairment. Hall et al. noted that
cognitive stimulation could directly strengthen learning and memory via memory encoding and extraction capabilities, and
create positive and optimal learning environment for patients.

In this study, there was no statistical difference in ADL scores between the two groups. This result is consistent with the results
of Kurz [24] and others. Indeed, cognitive stimulation mainly focuses on the cognitive function, not so much on the patient's
daily life. Cognitive stimulation may not have the effect in improving the daily living ability. However, cognitive stimulation can
improve the memory and attention ability of AD patients, which may indirectly promote the maintenance of daily living abilities.
In Bergamaschi’s study, ADL was signi�cantly improved (p<0.05), suggesting that prolonged intervention period of cognitive
stimulation may improve the daily activity ability in AD patients[25]. 10-week intervention in Giuli’s study at 45 minutes each, 10
times a week, showed a signi�cant increase in ADL (p<0.05) and L-ADL (p<0.001), suggesting that high-frequency cognitive
stimulation interventions may play a positive role in affecting daily life ability [26]. However, it is necessary to evaluate the
physical condition and mood of AD patients in detail, to avoid intensive cognitive stimulation discomforting the patients, which
may affect the effect of intervention.

Limitations

The intervention period is short and sample size is small because it was conducted with patients applying to a health
institution. the effects of cognitive stimulation on cognitive function and life self-care ability need to be further discussed. In
addition, although the speci�c cognitive tasks is lacking, the present results may ultimately contribute to the generalization.

Future research

The current research results suggest several ways for future research, and the potential value of conducting a larger-scale RCT.
Researchers will monitor patients through longer cognitive interventions, comparing the intervention effects of intervention for
12 months, 18 months and 24 months, to evaluate the longer term impact.

Conclusions
A nurse-led ICST is feasible to perform with people having mild AD, and the main �ndings suggest that it has positive effects on
memory and attention cognitive function. Its potential to serve as a prevent cognitive decline intervention starting at earliest
possible time in the developing regions where dementia epidemic.
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Item Description

 

1.       What’s
Alzheimer’s
disease(AD)

 

Why is people aging?

When will the brain age?

What’s cognitive impairment?

What’s AD?

 

2.      
Performance of
AD

 

Common manifestations of AD

Early symptoms of AD

How to distinguish normal aging from AD?

Will memory loss occur only in the elderly?

Why do many older people become sensitive and vulnerable?

 

3.      
Pharmacological
and Non-
Pharmacological
Treatment of AD

 

Precautions for Pharmacological Therapy

Non-pharmacological treatment methods

 

4.       Home Care
Approaches and
Skills

 

Diet management

Emotional management

Overcoming sleep disorders

Home security

Reasonable arrangement of activities

Communicating with the elderly people with AD

 

5.      
Signi�cance and
Principals of
ICST

 

What’s ICST?

The importance of ICST

The Principals of ICST

 

6.       Processes
and methods of
ICST

 

Frequency and total sessions:

72 sessions delivered by the nurse/family caregiver for 90 minutes, three times a week, over 24 weeks.

Procedure:

Using a standardised toolkits according to the manual and key principles of ICST.

Methods:

10 minutes communication between patient and nurse/caregiver on the following topics: hobbies, likes,
dislikes, everyday routine, everyday limitations, previous profession/occupation, family dynamics and
life history, number games, childhood, orientation, associated words,slogan, famous faces, be creative,
categorizing object, physical games, food.
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Table 2 Baseline characteristics

  Intervention group

(n=16)

Control group n=16 P

Age y 62.69±8.97 66.56±11.68 0.107

Diagnosis of AD (y) 2.51±1.01 1.94±0.99 0.117

Comorbidities 1.61±0.67 1.21±0.66 0.105

Sex %      

male 9 56.25 6 37.50 0.288

female 7 43.75 10 62.50

Marital status      

married% 15 93.75 16 100.00 0.310

Unmarried, divorced or widowed % 1 6.25 0 0.00

Living with %      

Alone 1 6.25 1 6.25 0.659

Family members 13 81.25 11 68.75

others 2 12.5 4 25.00  

Education %      

primary school 1 6.25 1 6.25 0.477

Junior high school 6 37.50 6 37.50

High school 4 25.00 1 6.25

College/university 5 31.25 8 50.00

Table 3 Results of baseline assessments in the two groups



Page 11/14

Scales Intervention group

n=16

Control group

n=16

t P

MMSE 21.06±3.678 20.38±4.193 0.493 0.626

Orientation 6.31±2.024 5.13±2.247 1.571 0.127

Calculate 3.25±1.183 2.88±1.204 0.889 0.381

Visual space 0.44±0.512 0.63±0.500 -1.048 0.303

Memory 4.44±1.209 4.81±0.750 -1.054 0.300

Language 6.56±0.964 7.19±0.834 -1.961 0.059

immediate memory 2.75±0.447 2.94±0.250 -1.464 0.154

delayed memory 1.69±1.014 1.88±0.719 -0.603 0.551

MoCA 15.19±4.102 15.06±3.974 0.088 0.931

Execution 1.69±0.946 1.88±0.806 -0.603 0.551

Visual space 0.38±0.500 0.69±0.479 -1.806 0.081

Attention 2.50±0.632 2.88±0.619 -1.695 0.100

Calculate 2.38±1.258 2.38±1.258 0.000 1.000

Orientation 3.19±1.471 2.44±1.263 1.547 0.132

Language 4.13±0.806 4.13±0.885 0.000 1.000

Memory 6.06±2.144 6.50±1.897 -0.611 0.546

immediate memory 5.94±1.948 6.18±1.470 -0.410 0.685

delayed memory 0.13±0.500 0.31±0.602 -0.958 0.346

Table 4 E�cacy measures ADL comparison before-after in two groups

Characteristics Intervention group X2 P Control group n=16 X2 P

(n=16)

  Before After Before After

normal 13 81.3 15 93.8 1.143 0.285 13 14 0.237 0.626

Abnormal 3 18.8 1 6.3 3 2

Table 5 Results of assessments in the two groups during follow-up
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Scales Intervention group Difference
value

Control group Difference
value

t P

Before After Before After

MMSE 21.06±3.678 19.69±5.618 1.37±5.071 20.38±4.193 16.69±5.263 3.68±4.83 -1.321 0.196

Orientation 6.31±2.024 5.75±2.864 0.56±1.97 5.13±2.247 4.25±2.145 0.88±1.543 -0.500 0.621

Calculate 3.25±1.183 3.00±1.461 0.25±1.183 2.88±1.204 2.31±1.401 0.56±0.209 -0.739 0.466

Visual
space

0.44±0.512 0.31±0.479 0.13±0.342 0.63±0.500 0.56±0.512 0.06±0.574 0.374 0.711

Memory 4.44±1.209 4.13±1.310 0.31±1.537 4.81±0.750 3.38±1.258 1.44±1.413 -2.156 0.039

Language 6.56±0.964 6.63±1.088 -0.63±1.340 7.19±0.834 6.50±1.317 0.68±1.195 -1.671 0.105

immediate
memory

2.75±0.447 2.81±0.403 -0.06±0.680 2.94±0.250 2.69±0.602 0.25±0.447 -1.536 0.135

delayed
memory

1.69±1.024 1.31±1.138 0.38±1.147 1.88±0.719 0.56±0.814 1.31±1.078 -2.382 0.024

MoCA 15.19±4.102 13.94±5.260 1.25±4.796 15.06±3.974 11.56±4.131 3.50±5.046 -1.293 0.206

Execution 1.69±0.946 1.44±0.964 0.25±0.577 1.88±0.806 1.44±0.814 0.43±1.315 -0.522 0.605

Visual
space

0.38±0.500 0.31±0.479 0.06±0.443 0.69±0.479 0.31±0.479 0.38±0.500 -1.872 0.071

Attention 2.50±0.632 2.63±0.619 -0.13±0.619 2.88±0.619 1.94±0.998 0.94±0.997 -3.619 0.001

Calculate 2.38±1.258 2.13±1.408 0.25±1.125 2.38±1.258 1.94±1.237 0.43±1.093 -0.478 0.636

Orientation 3.19±1.471 2.75±1.770 0.43±1.711 2.44±1.263 2.13±1.204 0.31±0.873 0.260 0.796

Language 4.13±0.806 3.94±0.998 0.18±1.047 4.13±0.885 3.38±1.088 0.75±1.125 -1.464 0.145

Memory 6.06±2.144 6.19±2.903 -0.13±3.159 6.50±1.897 4.13±1.455 2.37±1.928 -2.702 0.012

immediate
memory

5.94±1.948 0.13±0.500 -0.50±1.789 6.19±1.470 0.31±0.602 2.06±1.731 -4.118 0.000

delayed
memory

6.43±2.159 0.31±0.602 -1.19±0.403 4.13±1.455 0.00±0.000 0.31±0.602 -2.760 0.010

Table 6 Correlation analysis between the baseline outcome and change of post intervention with demographic variables

  The total n=32 Intervention group n=16

MMSE MOCA Difference of MMSE Difference of MOCA

F p F p F p F p

Education 0.461 0.712 0.206 0.891 0.150 0.928 0.143 0.932

Age 0.117 0.531 0.109 0.555 -0.296 0279 -0.060 0.833

Diagnosis of AD 0.065 0.727 0.094 0.612 0.304 0.273 0.109 0.705

Comorbidity 0.189 0.314 0.247 0.186 0.158 0.554 0.337 0.246

Sex 0.143 0.708 0.075 0.786 1.188 0.294 0.655 0.432

Living with 0.213 0.810 0.308 0.738 1.366 0.289 0.650 0.538
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Figures

Figure 1

The �owchart for this study
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Figure 2

Number of sessions completed by family caregivers-led


