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a b s t r a c t 

Background: Mild cognitive impairment affects 36% of people aged ≥65 years in China, around 50% of 

whom will develop dementia within 3 years. Early intervention can slow disease progression and delay 

the onset of dementia; however, whether a multicomponent intervention can decelerate the progression 

of mild cognitive impairment remains unknown. 

Objective: To evaluate the effects of a multicomponent intervention to slow mild cognitive impairment 

progression in Chinese patients. 

Design: Randomized controlled trial. 

Setting(s) and participants: This study was conducted in two large regional communities in Guangzhou, 

China. Patients aged ≥ 65 years diagnosed with mild cognitive impairment were included. 

Methods: A total of 112 eligible participants were assigned to receive either a 6-month multicomponent 

intervention or usual care from September 2019 until January 2021. Data were collected at the begin- 

ning of the study and at 1, 3, and 6 months thereafter. The primary outcomes were cognitive function, 

comprehensive physical capacity, depression, and quality of life. Analysis followed the intention-to-treat 

principle. A generalized estimating equation was used to determine intervention effects. 

Results: At baseline, clinical characteristics did not differ significantly between groups. Significant inter- 

action effects between time and group were detected ( p < 0.001), indicating that the scores of five out- 

comes (cognitive function, short physical performance battery, timed up and go test, quality of life, and 

depression) of intervention and control groups changed differently over time. Participants in the inter- 

vention group were found to have a significantly greater improvement in cognitive function, physical 

function, quality of life, and fewer depression symptoms compared with the control group at baseline 

and follow-up periods. 

Conclusions: This study demonstrates the beneficial effects of a multicomponent intervention on cogni- 

tive function, physical function, depression symptoms, and quality of life in people with mild cognitive 

impairment in the East Asia region. The effectiveness and feasibility of this intervention program suggest 

that its application should be promoted in community settings to delay the progression of disease in 

people with mild cognitive impairment. 

Registration number: ChiCTR190 0 026042 

Tweetable abstract: The multicomponent intervention improves cognitive/physical function, depression, 

and quality of life, slowing cognitive impairment progression. 

© 2021 Elsevier Ltd. All rights reserved. 
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hat is already known 

• Nearly 10 million people in China are currently living with de-

mentia, representing the largest national population with this

condition worldwide. 

• Approximately 36% of people aged ≥ 65 years are living with

mild cognitive impairment, and the incidence of dementia
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among these patients is 15% after 1 year, 40% after 2 years, and

53% after 3 years. 

• Early and effective intervention in people with mild cognitive

impairment can slow the progression of disease and delay de-

mentia onset. 

hat this paper adds 

• The multicomponent intervention is helpful in improving the

cognitive function of patients with mild cognitive impairment. 

• The multicomponent intervention can enhance the physical

function of patients with mild cognitive impairment 

• The multicomponent intervention is helpful in improving the

mental state and quality of life of older adults with mild cogni-

tive impairment. 

. Background 

Dementia is a leading cause of disability and dependence in

eople older than 65 years worldwide and the fourth-largest killer

fter heart disease, cancer, and stroke ( Prince et al., 2015 ). At

resent, the number of patients with dementia in China is ap-

roximately 10 million, ranking highest worldwide. The World

lzheimer Report indicated that the prevalence of dementia in

hina (6.19%) is higher than the prevalence in sub-Saharan Africa

5.47%) and central Europe (5.18%) and lower than that reported in

atin America (8.41%) and Southeast Asia (7.64%) in patients aged

0 years and older ( Jia et al., 2020 ). By 2040, the number of pa-

ients with dementia in China will be the equivalent of the sum of

hose in all developed countries, and by 2050, the number of de-

entia patients in China is predicted to reach 30 million ( Li, 2015 ).

he Chinese Dementia Commission reported that the average treat-

ent cost for a patient with dementia in China is approximately

S$173,0 0 0, and the direct economic burden of dementia in China

s expected to be about US$11.5 billion per year by 2050, far more

han 1% of Chinese gross domestic product ( Li, 2015 ). 

The progressive development of dementia and the accompany-

ng pathological changes are impossible to reverse and there is no

pecific treatment. Therefore, early intervention that aims to slow

own or prevent the onset of dementia is particularly important.

ild cognitive impairment is a high-risk state for dementia that

epresents an early stage of the condition and has attracted the

ttention of scholars in China and elsewhere. Mild cognitive im-

airment is a transition stage between normal aging and demen-

ia, and the risk of developing dementia is 10 times higher in peo-

le with mild cognitive impairment than in older people of the

ame age without mild cognitive impairment ( Huh et al., 2011 ).

he prevalence of mild cognitive impairment among individuals

ore than 65 years old is up to 36% in China, and mild cogni-

ive impairment develops into dementia at a rate of 15% after 1

ear, 40% after 2 years, and 53% after 3 years ( Liu, 2014 ). Neverthe-

ess, mild cognitive impairment is a clinically heterogeneous unsta-

le state. Patients with mild cognitive impairment may progress to

ementia, maintain mild cognitive impairment, or revert to nor-

al cognitive function ( Roberts et al., 2014 ; Vermunt et al., 2019 ).

he different prognoses in mild cognitive impairment provide a

ood opportunity to delay or prevent progression to dementia. This

tudy was focused on early intervention to delay or prevent mild

ognitive impairment progression and reduce the incidence of de-

entia, thus reducing the economic and care burden on families

nd society. 

Previous studies on dementia prevention have commonly used

ognitive or physical training as a single intervention method,

hich did not result in optimal effects ( Hong et al., 2017 ;
eong et al., 2016 ; Song et al., 2018 ). Experts from the Cambridge

nstitute of Public Health and the U.K. Cognitive Functioning and

ging Research Prevention Working Group noted that interven-

ion for dementia prevention should be multicomponent, multi-

actorial, multilevel, and individualized, and only comprehensive

ntervention addressing multiple risk factors can achieve optimal

ffects ( Olanrewaju et al., 2015 ; Rodriguez et al., 2020 ). Previous

tudies have found that combined or comprehensive intervention

ould slow the functional decline of patients with mild cognitive

mpairment ( Bae et al., 2019 ; Xu et al., 2020 ; Park et al., 2019b ;

ark et al., 2019a ). For example, Bae et al. (2019) found that a 24-

eek multicomponent intervention combining physical, cognitive,

nd social activities was effective in improving cognitive function

nd maintaining physical activity in older adults with mild cogni-

ive impairment. 

A study conducted in France revealed that simultaneous aer-

bic and cognitive training are beneficial for executive functions

nd functional abilities in older adults with mild cognitive impair-

ent ( Combourieu et al., 2018 ). A systematic review reported the

ositive effects of the multicomponent interventions to improve

ognitive-motor abilities in older adults at risk of developing de-

entia ( Yang et al., 2020 ). However, a study that used nurse-led

ntegrated management of vascular risk factors for the prevention

nd treatment of dementia in healthy middle-aged populations

ound no significant differences in the incidence of dementia be-

ween the intervention and control groups ( Moll et al., 2016 ). An-

ther randomized controlled trial, applying a combined interven-

ion among young and middle-aged adults at high-risk of demen-

ia, confirmed that the combined intervention maintained or im-

roved the cognitive function of the subjects ( Kivipelto et al., 2013 ;

gandu et al., 2015 ). Rigorous intervention studies involving multi-

omponent interventions are still needed to determine their effects

n slowing down the progression of mild cognitive impairment. 

Based on the assessment of risk and protective factors for de-

entia, the aim of this study was to further evaluate the ef-

ects of a multicomponent intervention program on cognitive func-

ion, comprehensive physical ability, depression, and quality of

ife in community-dwelling patients with mild cognitive impair-

ent. Intervention was delivered in community health care cen-

ers. Detailed information on the intervention has been published

 Lyu et al., 2020 ). 

. Methods 

.1. Study design and settings 

A randomized controlled design was applied in this study

Registration number: ChiCTR190 0 026042). This study was con-

ucted in two large regional communities in Guangzhou, China. A

owchart showing the research design is presented in Fig. 1 . All

creened patients with mild cognitive impairment were randomly

ssigned to one of the two groups: the intervention group that

eceived a 6-month multicomponent intervention and a control

roup that received usual care. The two groups were then followed

rospectively at 1, 3, and 6 months after intervention to assess the

ffectiveness of the intervention compared with usual care. 

.2. Participants 

Patients who attended the community health care centers for

hysical examination from September 2019 to May 2020 were

nvited to participate in the study if they met the following

nclusion criteria: 1) had been diagnosed with mild cognitive im-

airment according to the criteria for mild cognitive impairment

 Petersen et al., 1997 ); 2) if on medication (cholinesterase inhibitor

r memantine) had been taking it for at least 1 month prior to
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Fig. 1. The Consolidated Standards of Reporting Trials Diagram. 
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aseline measurement; 3) there must be a caregiver willing to

ccompany the patient during the intervention (spouse, child, care

ssistant); 4) able to complete the provided exercise program,

ccording to assessment using the Physical Activity Readiness

uestionnaire ( Adams, 1999 ) (if all answers to the questionnaire

ere no, that indicated that patients could safely complete the

ntervention independently or with the help of the caregiver for

 period of 6 months); and 5) Berg Balance Scale ( Lima et al.,

018 ) score > 40, no risk of falling. The exclusion criteria were as

ollows: 1) suffering from other serious neurological or mental dis-

rders (e.g., delirium) or brain injury; 2) having a history of severe

ead trauma; 3) having severe visual or hearing impairment (deaf

r hard of hearing; visually impaired; both sight and hearing loss);

) suffering from severe physical disease or other conditions pre-

enting completion of the intervention. After recruitment, subjects

ere randomized into the intervention and control groups. 

.3. Sample size estimation 

Sample size calculation for the tests of two means (intervention

nd control groups) in a repeated measures design was performed

 Brown and Prescott., 20 06 ; Liu and Wu, 20 05 ). We used PASS 12

o calculate the sample size. PASS is a powerful sample-size pro-

ram and supports repeated-measures design ( Hintze, 2013 ). 

The main outcome indicator of this study was cognitive func-

ion, which was measured by the Montreal Cognitive Assessment

est. We referred to another study conducted by Xu in 2020 for

he sample size calculation ( Xu et al., 2020 ). Xu and associates ap-

lied a multidimensional intervention based on the concept of the

nternational Classification of Functioning, Disability and Health

nd aimed to explore its short-term effect on the improvement of
ognitive function in individuals with mild cognitive impairment

 Xu et al., 2020 ). The ɑ and ß values were the probability of class I

nd II errors; ɑ = 0.05 and ß = 0.1. The number of time points (re-

eated measurements) at which each subject is 3. The difference

etween the means of the intervention and control groups under

he alternative hypothesis was 3.46. The standard deviation was

.61, the same for both groups. Calculation using these parameters

enerated a required sample size for each group of 29 subjects.

he dropout rate in previous studies was at least 25% ( Song and

u, 2019 ). A high dropout rate is realistic in studies with older peo-

le because of illness, death, or cognitive deterioration ( Chatfield

t al., 2005 ). We increased the calculation by 50% for each group,

esulting in a minimum sample size is 44 patients per group. In

his study, we recruited 61 patients per group. 

.4. Procedure and ethical considerations 

A research assistant explained the purpose of the study and

he principle of confidentiality for voluntary participation in the

tudy and personal information to subjects who met the crite-

ia. If patients were willing to participate in the study, they were

equired to provide signed informed consent. A random alloca-

ion sequence was generated using SPSS according to the sequence

umber of participants included in the study and stored in opaque

nvelopes. The research assistant allocated subjects to groups by

pening each envelope in turn, according to the order of entering

he study. According to the distribution scheme in the envelope,

he patients were divided into intervention and control groups. The

ontrol group received usual care, and the intervention group re-

eived the 6-month multicomponent intervention. Data were col-

ected at baseline, and at 1, 3, and 6 months after the intervention.



4 Q.-h. Yang, X. Lyu, Q.-r. Lin et al. / International Journal of Nursing Studies 125 (2022) 104110 

T  

m  

1

2

2

 

i  

i  

t  

i  

L  

2  

t  

t  

a  

a  

t  

a  

a  

c  

i

 

p  

l  

t  

d  

s  

a  

Z  

f  

m  

p  

c  

t  

i  

v  

c  

o

 

w

7  

a  

1  

t  

p  

P  

r

2

 

m

3  

p  

c  

b  

o  

o  

d  

t  

j

2

 

m  

r  

c  

t  

c  

i  

t  

j  

r  

c  

m  

p  

e  

i  

t  

r  

m

2

 

i  

a  

d  

a  

c  

b  

i  

n  

w  

a  

i  

w  

fi  

i

2  

c

 

f  

m  

a  

c  

f  

c  

t  

t  

t  

i  

t  

i  

t

2

 

b  

c  

6  

t  

m  

f  

c  

c  

v

2

2

 

t  
he project received ethical approval from the Human Ethics Com-

ittee of Sun Yat-Sen University (approval number: L2018ZSLYEC-

22). 

.5. Study intervention 

.5.1. The multicomponent intervention 

By consulting clinical experts, we formulated a multicomponent

ntervention based on risk factors and protective factors that may

nfluence the progress of mild cognitive impairment. Interventions

argeted at diminishing or eliminating the risk factors and enhanc-

ng protective factors can slow down the progression of disease.

yu and Yang systematically searched PUBMED up to January 1,

020 to identify systematic reviews and meta-analyses of observa-

ional studies examining associations of potentially modifiable fac-

ors with all types of dementia within the most recent 5 years. Lv

nd Lin retrieved and abstracted the full text of potentially eligible

rticles. We excluded studies that investigated the association be-

ween genetic markers and risk for dementia because these factors

re not modifiable. We restricted the language to English. When

rticles reported an overlap in the sample of participants, the arti-

le with the largest sample was included. In total, 46 articles were

dentified. 

The literature review found that the main factors influencing

rogression of mild cognitive impairment to dementia were bio-

ogical (age, sex), sociological (education level), genetic (family his-

ory of dementia, apolipoprotein E genes), disease (coronary heart

isease, stroke, diabetes, hypertension, hypercholesterolemia, obe-

ity), and lifestyle (insufficient physical activity, smoking, alcohol

buse, unhealthy diet) ( Irwin et al., 2019 ; Baumgart et al., al.,2015 ;

hao et al., 2018 ; Bellou et al., 2017 ). Apart from age, sex, genetic

actors, and education level could not be addressed, while the re-

aining risk factors were considered targets for intervention. The

rotective factors most strongly associated with dementia risk are

ognitive and physical activity. Based on the above risk and pro-

ective factors screened for those that could delay mild cognitive

mpairment progression, we developed a multicomponent inter-

ention program. It included four parts: dietary guidance, physi-

al training, cognitive training, and management and monitoring

f metabolic indicators and vascular risk factors. 

The intervention was delivered by 14 community healthcare

orkers in the two sites. Their mean age was 40.5 years (SD ±
.2), and they had practiced as community healthcare workers for

 mean of 7.5 years (SD ± 6.8). All intervention providers received

-day training specific to the multicomponent intervention. The in-

ervention was conducted among patients with mild cognitive im-

airment under supervision at the community healthcare center.

recise details of the intervention content can be found in another

elated publication ( Lyu et al., 2020 ). 

.5.1.1. Dietary intervention 

Patients with mild cognitive impairment and their caregivers

et the community dietitians every 3–4 weeks. A total of six 10–

0 min dietary face-to-face meetings were arranged. The dietitian

rovided information and support on lifestyle improvements, ac-

ording to the specific situation of each participant, to help them

uild a healthy diet. After baseline measurement at the beginning

f the intervention, the dietitian provided dietary guidance, based

n 3-day measurements of food and nutrient intake, metabolic in-

icators, and vascular risk factors, provided by the participants and

heir caregivers, and met regularly with participants to make ad-

ustments. 

.5.1.2. Physical Training 

Physical training programs, including individualized progressive

uscle strength training and aerobic exercise, were designed by

ehabilitation therapists. Physical training was completed in the
ommunity fitness area in group-based (6–8 people) mode under

he supervision of rehabilitation therapists and community physi-

ians and nurses to ensure subjects’ safety. Training frequency dur-

ng the first month was once per week and twice per week for

he remaining months. An exercise diary was completed for sub-

ects throughout the intervention. Subjects were tested for single-

epeat maximum load before muscle strength training, and exer-

ise intensity was set between 40% and 85% of the single-repeat

aximum load. Exercise intensity was adjusted according to re-

eated maximum load assessment of the participants. Aerobic ex-

rcise intensity was set at 50%–70% of maximum heart rate (Max-

mum heart rate = 220 – age). A heart rate monitor was worn on

he wrist to assess energy consumption and heart rate. If the heart

ate exceeded pre-set intensity parameters, sound and vibration re-

inders were activated. 

.5.1.3. Cognitive Training 

Cognitive training was based on computer-aided cognitive train-

ng and conducted for 60–90 min per session (20-min break time

t the interval) once a week at a fixed time and completed un-

er the guidance of psychotherapists. Every patient used a personal

ccount and password to login the training platform to complete

ognitive training. Cognitive intervention mainly targeted memory

ut also involved attention, executive function, visual-spatial abil-

ty, language, abstraction, calculation, orientation, and other cog-

itive fields, with 3–7 training items in each field. Training items

ere selected and designed to correspond as closely as possible to

ctivities of daily living. Each training item established strict train-

ng requirements and procedures. In the 24 types of training, there

as a degree of repetition and, as training times increased, the dif-

culty level of each training task was gradually increased, accord-

ng to the situation of the research subject. 

.5.1.4. Management and monitoring of metabolic indicators and vas-

ular risk factors 

Subjects allocated to the intervention group met with nurses

our times: at the beginning of the study, then at 1 month, 3

onths, and the end of the intervention (6 months). Metabolic

nd physiological indicators were measured, including smoking, al-

ohol consumption, blood pressure, body mass index, hip circum-

erence, waist circumference, blood cholesterol, fasting blood glu-

ose, and oral glucose tolerance test results, among other parame-

ers. Community nurses reported the results back to the subjects,

heir caregivers, or family members by mail or WeChat. According

o the evaluation results, subjects in the intervention group were

nformed orally and in writing about the importance of reducing

hese risk factors. Motivating subjects to change lifestyle was an

mportant part of the intervention. When patients needed medica-

ion, they were advised to contact an appropriate physician. 

.5.2. Control intervention 

The control group received usual care, which was provided to

oth groups by community nurses and general practitioners. It in-

luded three health education classes (45 min each) during the

-month study period. The educational information was related

o epidemiology, etiology, clinical manifestations, and prognosis of

ild cognitive impairment, and it also included recommendations

or appropriate participation in social activities. The classes did not

ontain any specific information regarding dietary guidance, physi-

al training, cognitive exercises, and management of metabolic and

ascular factors. 

.6. Measurement 

.6.1. Sociodemographic profile 

Sociodemographic data were collected from the subjects and

heir caregivers, including age, sex, education level, marital status,
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m  

m  
rofession, family per capita monthly income, comorbidity, family

istory of dementia, history of medication, living conditions, and

ethod of payment of medical expenses. This information was col-

ected only once, at baseline, by research assistants. 

.6.2. Global cognitive function 

The Montreal Cognitive Assessment test was used to quickly

creen for mild cognitive impairment ( Nasreddine et al., 2005 ;

into et al., 2019 ; Yu et al., 2012 ). It assesses eight aspects of cog-

itive function: visual-spatial executive function, naming, memory,

ttention, language fluency, abstract thinking, 5-min delayed mem-

ry, and orientation. It includes 15 items to generate a score of 0–

0. One point was added to the test results for subjects with < 12

ears of education to correct for educational bias. Higher scores in-

icated better cognitive function. It takes approximately 10 min to

omplete and had adequate internal consistency for use with pa-

ients with cognitive impairment ( Huang et al., 2019 ). 

.6.3. Comprehensive physical function 

The short physical performance battery ( Treacy and Has-

ett, 2018 ) and the timed up and go test ( Browne and Nair, 2019 )

re commonly used measures of physical function. 

The short physical performance battery assessment comprises

hree sections: a series standing test, a 2.44-m walking test, and a

it-stand test (performed five times). The series standing test was

dministered by trained research nurses to assess patient balance

hile standing with feet in three positions (together side-by-side,

emi-tandem, and tandem). A stopwatch was used to record the

ime until subjects moved or grasped the tester for support, which

as recorded as the end time point. In two time trials of the 2.44-

 walk test, subjects were asked to walk 2.44 m two times as fast

s possible, and the shorter one was recorded or the time taken

f only one time test was completed. For the sit-stand test, partic-

pants were asked to stand up and sit down five times as quickly

s possible, and the time was recorded using a stopwatch. 

For the timed up and go test, subjects started in a seated posi-

ion. The patients stood up upon the therapist’s command, walked

 m, turned around, walked back to the chair and sat down. A

imer was started when the instruction was issued and stopped

hen the subject was seated. 

.6.4. Depression 

The 15-item Geriatric Depression Scale was developed for de-

ression screening in older adults ( Dias et al., 2017 ). The original

cale comprised 30 items designed to assess the core symptoms

f depression in old age. Each item is a single sentence, and sub-

ects are asked to answer “yes” or “no.” Ten of the 30 items are

cored in reverse order (i.e., “no” indicated depression), while 20

tems are scored in positive order (i.e., “yes” indicated depression).

he 15-item Geriatric Depression Scale is a summary of 15 items

rom a previous depression scale developed by Sheikh and Yesav-

ge in 1986 ( Sheikh and Yesavage, 1986 ). The total score range is

–15, with higher scores indicating greater depression and scores

8 indicating the presence of depressive symptoms. The internal

onsistency coefficient for this scale is 0.82 ( Nyunt et al., 2009 ). 

.6.5. Quality of life 

The quality of life of subjects was evaluated using the Quality of

ife in Alzheimer’s Disease scale ( Park et al., 2019a ). It contains 13

tems. A four-grade Likert scale was adopted, with “1, 2, 3, and 4”

epresenting “poor, average, good, and very good,” respectively. The

otal score was the sum of the scores for all items, where higher

cores indicated better quality of life. The scale has good reliability

nd validity Torisson et al., 2016 ; Picillo et al., 2019 ). 
.7. Data analysis 

Analyses were performed using IBM SPSS (version 20.0,

hicago, IL, USA). Student’s t -tests and χ2 tests were conducted to

nvestigate whether demographic data or outcome variables were

ignificantly different between two groups. A generalized estimat-

ng equation was employed to analyze the effects of the multicom-

onent intervention on cognitive function, physical function (short

hysical performance battery, timed up and go test), depression,

nd quality of life. In situations in which more than one hypothesis

s tested simultaneously, proper adjustment of statistical inference

s required for multiple comparisons ( Bender and Lange, 2001 ). We

pplied a Bonferroni adjustment to solve the multiple compari-

on problems ( Chen et al., 2017 ) by using the significance level as

= 0.05/5 = 0.01. 

. Results 

.1. Recruitment, attrition, and adherence 

From September 2019 to May 2020, of 169 potential partici-

ants identified, 122 who were eligible agreed to participate into

he study ( Fig. 1 ). Participants were randomized in a 1:1 ratio to

he intervention and control groups. At the end of the study, six

ubjects in the intervention group and four in the control group

ad withdrawn from the study. No significant difference was found

etween the patients who withdrew from the two groups. No ad-

erse events occurred during the intervention. Analyses were lim-

ted to the 112 (91.8%) participants with complete follow-up data. 

.2. Participant characteristics 

The baseline information on study subjects is presented in

able 1 . The mean age of the subjects was 70.45 years, approx-

mately 53% were female, 93% were married, and over 95% lived

ith a spouse or children. More than 90% ( n = 104) of participants

ad health insurance. There were no significant differences in de-

ographic data or outcome variables between the intervention and

ontrol groups at baseline. 

.3. Effects of the intervention on cognitive and physical function, 

epression, and quality of life 

Generalized estimating equations was applied to analyze the

ifferences between intervention and control groups. Significant

nteraction effects between time and group were detected ( p <

.001), indicating the scores of five outcomes (cognitive function,

hort physical performance battery, timed up and go test, qual-

ty of life, and depression) of two groups changed differently over

ime. Then we further applied generalized estimating equations

o analyze the data of intervention and control groups, respec-

ively. Participants in the intervention group were found to have

 significantly greater improvement in cognitive function, physi-

al function, quality of life, and fewer depression symptoms com-

ared with the control group at baseline and follow-up periods.

his indicates that the multicomponent intervention can improve

atients’ cognitive function, physical function, quality of life, and

epressive symptoms. More details can be found in Table 2 and

 . Fig. 2 shows the changing trajectory of measurements over the

hree time points for the two groups. 

. Discussion 

The purpose of this study was to examine the effect of a 6-

onth multicomponent intervention in slowing the progression of

ild cognitive impairment. Our findings indicate that the 6-month
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Table 1 

Baseline patient demographic characteristics and outcome variables. 

Variable Total ( n = 112) 

n (%) 

Intervention 

( n = 55) n (%) 

Control 

( n = 57) n (%) 

t/x 2 p 

Age (years, x̄ ± SD) 70.19 ± 5.96 70.68 ± 5.38 70.45 ± 6.54 1.49 1.37 

Sex 

Male 53 (47.32) 27 (49.09) 26 (45.61) 0.16 0.38 

Female 59 (52.68) 28 (50.91) 31 (54.39) 

Education level 

Below middle school 44 (39.29) 21 (38.18) 23 (40.35) 2.07 0.56 

Middle school 47 (41.96) 25 (45.46) 22 (38.60) 

Above middle school 21 (18.75) 9 (16.36) 12 (21.05) 

Marital status 

Married 104 (92.86) 50 (90.91) 54 (94.74) 4.22 0.12 

Unmarried/divorced/widowed 8 (7.14) 5 (9.09) 3 (5.26) 

Residence 

Living alone 5 (4.46) 2 (3.64) 3 (5.26) 0.37 0.83 

Living with spouse or children 107 (95.54) 53 (96.36) 54 (94.74) 

Source of medical funds 

Self-funded 8 (7.14) 5(9.09) 3 (5.26) 3.38 0.19 

Commercial insurance 10 (8.93) 7 (12.73) 3 (5.26) 

Free state medical care 13 (11.61) 7 (12.73) 6 (10.53) 

Social medical insurance 81 (72.32) 36 (65.45) 45 (78.95) 

Family history of dementia 

Yes 30 (26.8) 14 (25.5) 16 (28.1) 2.34 0.13 

No 82 (73.2) 41 (74.5) 41 (71.9) 

Outcome variables 

Cognitive function 

(MoCA score) 

21.39 ± 1.55 21.00 ± 1.38 21.48 ± 1.42 −1.713 0.09 

Physical function 

SPPB 9.79 ± 0.94 9.64 ± 0.72 9.94 ± 1.09 −1.617 0.11 

TUG 9.06 ± 1.36 9.18 ± 1.63 8.94 ± 1.06 0.875 0.38 

QoL (QoL-AD score) 29.40 ± 1.73 29.26 ± 1.81 29.54 ± 1.66 −0.808 0.42 

Depressive symptoms (GDS score) 5.28 ± 1.48 5.44 ± 1.18 5.12 ± 1.72 1.084 0.28 

SD, standard deviation; MoCA, Montreal Cognitive Assessment score; SPPB, Short Physical Performance Battery; TUG, Time Up and Go test; QoL-AD, Quality of Life- 

Alzheimer’s disease; GDS, Geriatric Depression Scale. 

Table 2 

Generalized estimating equations results for the main effects and interaction effects. 

Outcomes 

Time effect Group effect Group × time effect 

Waldx 2 df P Waldx 2 df P Waldx 2 df P 

Cognitive function 35.728 3 < 0.01 5.255 1 0.022 303.928 3 < 0.01 

SPPB 42.721 3 < 0.01 5.18 1 0.023 97.283 3 < 0.01 

TUG 6.795 3 0.079 36.271 1 < 0.01 280.522 3 < 0.01 

Quality of life 4.522 3 0.21 49.528 1 < 0.01 226.559 3 < 0.01 

Depressive symptoms 22.683 3 < 0.01 16.456 1 < 0.01 126.102 3 < 0.01 

SPPB, Short Physical Performance Battery; TUG, time up and go test. 

Fig. 2. The change trajectory of measurements over the three time points for the two groups. 



Q.-h. Yang, X. Lyu, Q.-r. Lin et al. / International Journal of Nursing Studies 125 (2022) 104110 7 

Table 3 

Results of generalized estimating equation analysis for comparison of outcome variables between the intervention and control groups. 

Outcomes 

Intervention group Control group 

P int 
x̄ ±SD β(95%CI) p x̄ ±SD β(95%CI) p 

Cognitive function 

Baseline 21.00 ± 1.38 21.48 ± 1.42 

1st month 21.44 ± 1.50 0.44 (0.292, 0.588) < 0.01 21.18 ± 1.37 −0.300( −0.449, −0.151) < 0.01 < 0.01 

3rd month 21.48 ± 1.54 0.48 (0.342, 0.618) < 0.01 21.14 ± 1.26 −0.34 ( −0.483, −0.197) < 0.01 < 0.01 

6th month 21.96 ± 0.64 0.96 (0.814, 1.106) < 0.01 19.80 ± 0.86 −1.68( −1.943, 1.417) < 0.01 < 0.01 

Physical function 

SPPB 

Baseline 9.28 ± 0.72 9.94 ± 1.09 

1st month 9.52 ± 0.88 0.24 (0.052, 0.428) 0.013 10.52 ± 0.97 0.58 (0.379, 0.781) < 0.01 < 0.01 

3rd month 9.86 ± 1.08 0.58 (0.379, 0.781) < 0.01 10.26 ± 1.01 0.32 (0.088, 0.552) < 0.01 < 0.01 

6th month 10.12 ± 0.88 0.84 (0.662, 1.018) < 0.01 9.68 ± 1.22 −0.26( −0.525, 0.005) 0.054 < 0.01 

TUG 

Baseline 9.12 ± 1.62 8.94 ± 1.06 

1st month 8.64 ± 1.61 −0.48( −0.827, −0.133) < 0.01 9.44 ± 1.15 0.5 (0.27, 0.73) < 0.01 < 0.01 

3rd month 8.04 ± 1.65 −1.080( −1.459, −0.701) < 0.01 10.02 ± 1.13 1.08(0.866, 1.294) < 0.01 < 0.01 

6th month 7.56 ± 1.48 −1.560( −1.949, −1.171) < 0.01 10.88 ± 1.27 1.94 (1.678, 2.202) < 0.01 < 0.01 

Quality of life 

Baseline 29.24 ± 1.81 29.54 ± 1.66 

1st month 30.06 ± 1.82 0.82 (0.503, 1.137) < 0.01 28.00 ± 2.08 −0.56 ( −1.031, −0.089) 0.02 < 0.01 

3rd month 30.88 ± 2.31 1.64 (1.261, 2.019) < 0.01 28.98 ± 1.42 −1.54( −1.874, −1.206) < 0.01 < 0.01 

6th month 31.32 ± 2.08 2.08 (1.717,2.443) < 0.01 27.18 ± 1.31 −2.36( −2.82, −1.9) < 0.01 < 0.01 

Depressive symptoms 

Baseline 5.44 ± 1.18 5.12 ± 1.72 

1st month 5.20 ± 1.26 −0.24 ( −0.392, −0.088) < 0.01 5.94 ± 1.63 0.88 (0.628, 1.132) < 0.01 < 0.01 

3rd month 4.52 ± 1.01 −0.92 ( −1.167, −0.673) < 0.01 6.24 ± 1.35 1.12(0.813, 1.427) < 0.01 < 0.01 

6th month 4.36 ± 1.37 −1.02( −1.265, −0.775) < 0.01 6.20 ± 1.24 1.08 (0.739, 1.421) < 0.01 < 0.01 

x̄ , mean; SD, standard deviation; β ,regression coefficient; P int, P value for interaction effect test; SPPB, Short Physical Performance Battery; TUG, 

time up and go test . 

m  

t  

t  

o  

c

 

f  

m  

o  

n  

m  

2  

c  

i  

i  

m  

m  

e  

c  

s  

i  

2  

v  

n  

t

 

b  

u  

A  

c  

f  

t  

a

 

c  

t  

m  

s  

a  

p  

2  

u  

c  

t  

T  

t  

c  

c  

d  

s  

e  

t  

t  

i  

p  

(  

t  

s

 

o  

g  

w  

n  

c  

(  

d  

g  

c  

t  

m  

m  

T  
ulticomponent intervention can slow progression of mild cogni-

ive impairment by improving patient cognitive and physical func-

ion, mental health, and quality of life. This may delay progression

f disease among this population and decrease the economic and

are burden on society and families. 

Our data show that the multicomponent intervention can ef-

ectively improve cognitive and physical function in patients with

ild cognitive impairment. This is supported by findings in previ-

us studies. For example, a previous investigation found that cog-

itive and physical function in patients with mild cognitive impair-

ent improved after a 24-week combined intervention ( Park et al.,

019b ). Another study using an intervention combining physical,

ognitive, and social activities to promote community activity to

mprove cognitive function in older adults with mild cognitive

mpairment led to significant improvements in spatial working

emory and maintaining physical activity in older adults with

ild cognitive impairment ( Bae et al., 2019 ). Similarly, a quasi-

xperimental study conducted an intervention based on the con-

ept of the International Classification of Functioning and found

ignificant differences between the intervention and control groups

n the improvement of cognitive function after 1 week ( Xu et al.,

020 ). However, another study applying multimodal lifestyle inter-

ention among older adults with mild cognitive impairment did

ot detect significant differences between groups in cognitive func-

ion at either 12 weeks or 24 weeks follow up ( Falck et al., 2020 ). 

Physical function is helpful in reducing cognitive decline. It has

een proved that physical activity can improve cognition, partic-

larly executive functioning and memory ( Nuzum et al., 2020 ).

lthough the current and previous studies have shown that

omprehensive intervention can improve cognitive and physical

unction in people with mild cognitive impairment to some extent,

he effects of physical exercise on cognitive function demands

dditional trials with rigorous study design. 

This study also revealed that the multicomponent intervention

ould reduce depressive symptoms in people with mild cogni-

ive impairment. This is in accord with another study using a
ulticomponent intervention, which consisted of 11 individual

essions of cognitive behavioral therapy, cognitive rehabilitation,

nd reminiscence therapy, that reduced depressive symptoms in

eople with mild cognitive impairment and dementia ( Tong et al.,

021 ). However, in contrast to the present study, other studies

sing a single psychosocial intervention did not find significant

hanges in depressive symptoms among people with mild cogni-

ive impairment ( Clare et al., 2019 ; Stockwell-Smith et al., 2018 ).

hese differences can be explained by the variation in interven-

ions employed, the outcome measurements, and/or the baseline

haracteristics of participants. The multicomponent intervention

an improve depressive symptoms by providing peer support

uring group-based intervention. In general, people consider peer

upport as helpful, reliable, and comforting because of similar

xperiences, which allow patients to share their concerns and

houghts without judgment, and may be helpful in improving

heir depressive symptoms. Several studies using a group-based

ntervention model have found significant improvement of de-

ression symptoms in people with mild cognitive impairment

 Song and Yu, 2019 ; Tonga et al., 2021 ). Therefore, we suggest

hat group-based intervention aimed at improving depression

ymptoms should be further explored in future studies. 

Another promising finding of the present study was that we

bserved significant changes in quality of life in the intervention

roup at the end of the intervention. This finding was consistent

ith findings from another study that tested a combination of cog-

itive and balance training, in which two groups showed signifi-

ant differences in quality of life favoring the experimental group

 Hagovska and Olekszyova, 2016 ). Similarly, another study con-

ucted in China also found that a moderate physical exercise pro-

ram for people with mild cognitive impairment led to a signifi-

antly greater improvement in quality-of-life scores compared with

he control group ( Song and Yu, 2019 ). The positive effects of the

ulticomponent intervention can be explained by the improve-

ents in cognitive function, physical function, and mental state.

hese changes may result in positive self-perception of health,



8 Q.-h. Yang, X. Lyu, Q.-r. Lin et al. / International Journal of Nursing Studies 125 (2022) 104110 

l  

t  

t  

o  

fi  

s  

i

 

f  

s  

a  

c  

h  

t  

m  

t  

m  

i  

c  

m  

i  

c  

i  

m  

c  

f  

i

 

I  

p  

f  

d  

t  

t

 

o  

d  

d  

d  

n  

e  

g  

t  

i  

t  

r  

o

5

 

m  

s  

r  

c  

i

D

C

 

y  

C  

i  

a  

Z  

D  

W  

a

A

 

s

F

 

d  

G  

o  

d

R

A  

B  

 

 

B  

 

 

B  

 

B  

 

 

B  

B  

B  

C  

 

 

C  

C  

 

 

 

C  

 

 

D  

 

 

F  

 

 

H  

 

 

H
H  

 

 

eading to improved quality of life. Previous studies have indicated

hat impairment of cognitive function can impair normal daily ac-

ivity, reduce social engagement, and lead to poor self-perception

f health ( Berg et al., 2013 ). Further studies are needed to con-

rm whether cognitive function, physical function, and/or depres-

ion mediate the effect of a multicomponent intervention on qual-

ty of life. 

Based on this study, we recommend several aspects that require

urther research. (1) More research is needed to confirm the as-

ociation among cognitive function, physical function, depression,

nd quality of life, and whether the multicomponent intervention

an improve patient cognitive function and quality of life by en-

ancing psychological status and physical function. (2) Although

he findings of this study showed that the change on scores of the

easurements after intervention was relatively small, the change

rajectory was different between groups. This indicates that the

ulticomponent intervention is effective in maintaining or improv-

ng the cognitive, physical, and mental status of patients with mild

ognitive impairment. However, the determined intervention effect

ay be a result of changing the response behavior. Future stud-

es with extended follow-up periods are needed to show/point out

linical relevance, such as whether the intervention can reduce the

ncidence of dementia among people with mild cognitive impair-

ent. (3) More studies are needed to explore effective models for

ollaboration between hospitals and communities and provide pro-

essional support for the implementation of the multicomponent

ntervention in the community. 

This study was conducted in two urban communities in China.

nfluenced by the traditional Chinese “filial piety” culture, the older

eople mostly live with their family members and receive more

amily support when they are receiving interventions. This is con-

ucive to good adherence and expected outcomes of the interven-

ion. Therefore, the findings of this study are more applicable for

he East Asia region, where the same traditional culture is shared. 

The limitations of this study are as follows: First, the duration

f the multicomponent intervention was only 6 months, so it is

ifficult to evaluate the long-term effects of the intervention and

etermine whether the intervention can reduce the incidence of

ementia. Second, this study was conducted in only two commu-

ity health service centers in Guangzhou, which may have influ-

nced the representativeness of the sample and could limit the

eneralizability of the research results to other regions. Finally, al-

hough statistical significance indicates that the multicomponent

ntervention is effective in slowing the progression of mild cogni-

ive impairment, we cannot ensure whether unobserved bias (e.g.,

epeated measurement error, reporting bias) caused overestimation

f effects. 

. Conclusions 

This report presents positive findings from a study of a 6-month

ulticomponent intervention aimed at slowing disease progres-

ion in individuals with mild cognitive impairment in the East Asia

egion. The multicomponent intervention is helpful in improving

ognitive and physical function, as well as mental health and qual-

ty of life. 
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