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Study protocol

Abstract

Introduction: Globally, nurse-led clinics(NLCs) have been developed to serve and
follow up on patients who have just been discharged from the hospital. NLCs
cognitive training program as a potentially effective and promising treatment for MCI
patients.

Methods: The study is a single-blind, randomized-controlled trial. Eligible patients
need to be diagnosed as MCI. Participants will be randomized into either a NLCs
training group or a home-based training group. Both groups will undergo total 72hour
across 12 months. The outcome measures will be assessed at baseline, at the 6 months
and 12 months during the intervention. The primary outcome is global cognitive
function, assessed by the 30-item the Mini-Mental State Examination (MMSE), and
the secondary outcomes include changes in other neuropsychological assessments and
in result of resting electroencephalography (EEG) .

Results: The trial is currently ongoing, and it is anticipated that recruitment will be
completed in June 2025.

Discussion: This trial will evaluate the efficacy and safety of NLCs cognitive training
in patients with MCI, and further explore the potential mechanisms by analyzing teh
results of neuropsychological assessments and EEG.

Trial registration:

Keywords: mild cognitive impairment, nurse-led clinics, computerized cognitive
training, randomized controlled clinical trial

1 Introduction

Cognitive impairment that is a syndrome with persistent cognitive impairment
occurs on a continuum from mild, moderate, to severe states, which is manifested as
one or more impairments in cognitive domains.! There is a high prevalence of mild
cognitive impairment (MCI) in China. Among adults aged 60 and above, there are
about 38.77 million MCI patients with a prevalence rate as high as 15.5%.? In
addition, among nervous system diseases, 22.8% patients with Parkinson's disease and
34%~65% patients with multiple sclerosis also have cognitive impairment.’* The
provision of social care and the hours of unpaid care by families for patients who are
living with cognitive impairment currently costs amount to £15.7 (US $21.6) billion
and £13.9 (US $19.2) billion a year respectively.’ Given the magnitude of the problem
in terms of individuals or family affected and the costs associated with cognitive
impairment, the prevention and treatment of cognitive impairment is currently a
public health priority at the center of the global action plan (2017-2025), requiring
new solutions to support patients and families in managing disabilities related to the
disease.®

In this context, the need to promptly intervene with cognitive training on residual
capabilities is well known. Previous studies have shown computerized cognitive
training (CCT) interventions could improve global cognitive function in patients with



MCI.7 At the same time, cognitive training can significantly improve the overall
cognitive function of patients regardless of short-term (< 10 weeks), medium-term
(10~20 weeks) or long-term ( = 20 weeks) intervention.® Furthermore, giving
intensive training after the normal training dose maybe get preferable cognitive
function improvement and effect maintenance.’

The increasing prevalence of MCI and importance of CCT have led to a growing
demand for cognitive training services in an outpatient setting. It is likely to be a
critical point of continuous, sufficient dose and high quality cognitive training in the
effect of CCT.!° Hence, remote guidance and detection by medical staff are important
for patients to cognitive training to meet the individual needs.!! Globally, nurse-led
clinics(NLCs) have been developed to serve and follow up on patients who have just
been discharged from the hospital. NLCs are defined as clinical practice facilities
where nurses have their own formalized and structured standard to address healthcare
needs of patients and their families.!? The clinics are run by advanced practicing
nurses (APNs) who can monitor and support MCI to persist in cognitive training for a
long time after discharge. In each consultation, the APNs also equip their families
with the knowledge and caregiving skills to deal independently with the numerous
challenges faced by their loved ones, thereby reducing the feeling of caregiving
burden. The novelty of nurse-led clinics in cognitive training, randomized controlled
trials demonstrating the effectiveness of the solution is still scarce.

This trail is the first study to test the efficacy of nurse-led clinics cognitive
training on MCI patients using a single-blind, randomized controlled trial design. We
hypothesize that nurse-led clinics cognitive training can (a)decelerate or ameliorate
cognitive decline, (b)ameliorate anxiety and depressive symptoms, (c)increase the
quality of life for both patients and family members, (d)improve the ability of daily
life, (e)reduce the incidence of agitation.

2 Methods
2.1 Study design

This single-center, single-blind trial. All participants will be recruited from
Xuanwu Hospital, Capital Medical University, Beijing. This study will be reported in
accordance with both the CONsolidated Standards of Reporting Trials (CONSORT)
statement and the CONSORT statement for nonpharmacological interventions.

The participants will be randomized into either a NLCs training group or a
home-based training group. Both groups will undergo 72, 1-hour sessions of NLCs
training or 144, 30-minute sessions of home-based training across 12 months. The
outcomes will be assessed at baseline, at 6-month and 12-month follow-up. The
outcomes will include multiple neuropsychological assessments to examine the effect
of NLCs training on cognitive functions, resting-state EEG to measure brain
connectivity and neural activity.

2.2 Participants



Patients with MCI will be recruited according to the following inclusion and
exclusion criteria.

2.2.1 Inclusion criteria

1. Subjects with informed consent;

2. Literate Han Chinese, above the age of 18;

3. At least 6 years of education;

4. Neither normal nor demented according to the criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Edition, with a Clinical Dementia
Rating(CDR) >0.5 on at least one domain and a global score <0.5; a Mini-Menta State
Examination score >20 (primary school), or >24 (junior school or above).!3

5. having normal vision and hearing with/without corrective devices.

2.2.2 Exclusion criteria

1. Severe aphasia, physical disabilities, or any other factor that might preclude
completion of neuropsychological testing.

2. Clinically significant gastrointestinal, renal, hepatic, respiratory, infectious,
endocrine, or cardiovascular system disease; cancer; alcoholism; drug addiction.

3. llnesses affecting mobility or are unable to accept assessments or interventions that
are required in this study.

Randomization

Participants will be randomly allocated to either the intervention group or the
control group in a ratio of 1:1. After participants have given their informed consent,
randomization will be performed by an independent statistician who is blinded to the
patient interventions using IBM SPSS Statistics Software following the sequence:
Data/select cases/random sample of cases/exact 1 case of the 2 total cases. Afterwards,
the sealed randomization codes and intervention number are sent out to each center.

Blinding

Radiologists, statisticians, and neuropsychologists who measure the outcomes
will be blinded to the randomization status. Blinding will also be maintained for data
management, outcome assessment, and data analysis. Participants and therapists
cannot be blinded to the intervention they receive or provide.

Intervention

CCT that is a multi-domain adaptive training program is used in this trial.
Training paradigms include processing speed, attention, long-term memory, working
memory, flexibility, calculation, and problem solving. To enable adaptive training,
each task was designed with several difficulty levels. At the beginning, assignment
tasks from these domains will be similar across participants. On each training day,
five tasks (2 min per task, each three times, in total 30 min per day) will be assigned.
Within each task, high accuracy (>80 %) is required to upgrade. The training is thus
also adaptive at participant level, with a similar setup but personalized progress across



participants.

Cognitive training in NLCs, CCT was given twice a week during 1-6 months and
once a week during 7-12 month in nursing clinic. There is 60 minutes at a time. All
the patients were capable of performing the training under the guidance of APNs. At
the same time, according to the caregivers' feedback, APNs will give them the desired
care guidance.

Cognitive training in home, CCT was given four times a week during 1-6 months
and twice a week during 7-12 month in nursing clinic. There is 30 minutes at a time.
Nurses teach patients to acquire and carry out CCT at home during hospitalization.
Nurses set the daily reminder function at 9:00am through training system. The data
results of each training will be automatically stored in the personal information
database in the cloud. And, a training report will be generated, including training
difficulty, training results and training time. Nurses can examine patients' training
through the cloud.

Cognitive training in tradition, the Home Cognitive Training Manual for
Alzheimer's Disease compiled by our research team was distributed. And, the patients
and their families were given detailed health education on the definition, clinical
manifestations, drug and non-drug treatment, home nursing, the significance of
cognitive training and the methods of cognitive training. Meanwhile, we established
connection with patients for later follow-up.

2.5 Outcome measures
2.5.1 Neuropsychological assessments

The intervention will be assessed by the Mini-Mental State Examination (MMSE)
and the Montreal Cognitive Assessment (MoCA), in which scores range from 0 to 30,
with higher scores representing better general cognitive performance.!'*!

The World Health Organization-University of California-Los Angeles Auditory
Verbal Learning Test (WHO-UCLA AVLT) which scores range from 0 to 45 will be
used to assess memory function, with a higher value representing a better outcome. '

The Boston Naming Test (BNT) will be used to assess language performance,
specifically visual naming ability.!”

Instrumental activities of daily living(IADL) and barthel index is defined as
being whether able to complete activity ability.'$!

Hamilton Anxiety rating scale(HARS), the geriatric depression scale(GDS), the
Cohen—Mansfield Agitation Inventory (CMAI) and neuropsychiatric Inventory(NPI)
will be used to measure neuropsychiatric symptoms.20-23

Zarit caregiver burden interview (ZBI) will be used to assess the burden of
caregivers.?*

2.5.2 Resting EEG

EEG was acquired using a 32-conductor Ag-AgCl electrode cap and amplifier
(BioSemi, Amsterdam, Netherlands) with a 2048-Hz sampling rate. To reduce
interference during signal acquisition, we ensured that the electrode resistance was<5
kQ. During data collection, the participants were seated in a comfortable chair,



relaxed, refrained from speech or voluntary movements, and kept their eyes closed.
The eyes-closed state was recorded for 5 min, and the data were stored on a computer
for offline analysis.

2.5.3 Primary outcome

The primary outcome measure is the score change in MMSE from baseline to the
end of the intervention.

2.5.4 Secondary outcome

The secondary outcomes for neuropsychological assessments include the score
change from baseline to the 6-month and 12-month after intervention in other scales.
The EEG results also dose.

2.6 Data collection

Inclusion and exclusion criteria will be assessed at screening. After written
informed consent is acquired, the following data will be collected: demographic data
(gender, age, education, and occupation); medical history; concomitant medications;
and findings from a complete physical examination and neurological examination.
Then, neuropsychological assessments, and EEG will be carried out. The follow-up
assessments will be scheduled at 6-month and 12-month after intervention. The study
schedule of the trial is shown in Table 1. The study flowchart is presented in Figure 1.
Table 1 Schedule of the trial

Study period
Time point screening baseline 6-month intervention 12-month intervention

Eligibility screen X

Informed consent X

Randomization

Demographic data

CDR X

Assessments
MMSE X X X X
MoCA X X X
WHO-UCLA AVLT X X X
BNT X X X
IADL X X X
BI X X X
HARS X X X
GDS X X X
CMAI X X X
NPI X X X
ZBI X X X

EEG X X X




Patients from the neurology clinic of Xuanwu Hospital

l

Screening and informed consent

l

With MCI patients, CDR=0.5, MMSE>20 (primary school), or >24 (junior school or above)

}

Baseline assessment and randomization

) | |

Interventionl: NLCs training Intervention 2: home-based training Control: traditional training group

! | |

Outcome assessments at the 6-month and 12-month after intervention

FIGURE 1 The flowchart of this trial
2.7 Data monitoring

The study will comply with the Declaration of Helsinki. The neuropsychological
functions of all participants will be evaluated by the same trained neuropsychologists.
EEG data will be acquired according to the same parameters and using the same
scanner.

2.8 Sample size

There are no published randomized controlled trials on NLCs cognitive training
or home-based cognitive training in MCI patients. In our preliminary experiments, the
intervention resulted in improvement in MMSE scores (mean: 0.5 vs 0.04). According
to these data, to obtain a statistical power of 90% with a significance level of 5%, the
sample size needs to be 26 for each group. To allow for a maximum dropout rate of
20%, the sample size is set to 32 participants in each group.

2.9 Statistical analysis

All data will be analyzed according to intent-to-treat principles. Continuous data
were reported as means + standard deviation and were analyzed using one-way
ANOVA or Kruskal-Wallis tests as appropriate. Categorical data were presented as
frequency and percentages and were analyzed using the chi-squared test. A
repeated-measures ANOVA was performed for 3-time points to evaluate the effect of
group factors, time factors, and the interaction between time X group on the outcomes
variables. A simple effect test was used to examine the difference among groups
within each time point and between the 3-time points within each group when the
interactions of time X group were significant. All statistical tests were two-sided, and
statistical significance was considered at p <0.05.

3 Discussion

The aims behind the introduction of nurse clinics were to contain costs and to
better integrate the pathway of care from the acute to the rehabilitative phase,



particularly for shortened hospital stays. In the Irish, nurse clinics were introduced to
provide intermediate care to patients discharged from hospital, yet in need of support
to regain their maximum health.?> In Hong Kong, the aim behind the establishment of
nurse clinics was in line with the international trend, that is, to enhance continuity of
care and access to care and to contain costs.’® Recovery is often a protracted
experience for MCI patients, warranting continuous, comprehensive training to
manage cognitive training and support family members. Despite this great need, many
patients discharged from an inpatient unit have limited access to outpatient training or
comprehensive support. Thus, now more than ever, it is paramount to consider novel
approaches to supporting persons training. The idea that NCLs can be established to
balance out the rehabilitation technician deficit is not secret knowledge.The proposed
study responds to a great need for ongoing professional support and, if successful,
will provide evidence regarding an alternative pathway to organizing comprehensive
professional support for MCI training.

4 Conclusions

Nurse-led clinics cognitive training has the potential ability to enhance cognitive
functions in MCI patients. This single-blind, randomized-controlled trial will verify
these effects.
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