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Objectives: As effective treatments for dementia are lacking in Western medicine, complementary and
alternative medicine (CAM) is considered a useful option. While the quality of life (Qol) is a vital out-
come for patients with dementia, the QoL of patients receiving CAM for dementia remains ambiguous.
This study aimed to determine the effect of CAM on QoL outcomes in dementia patients.

Methods: A search was performed using the keywords “dementia,” “Alzheimer’s,” “cognitive impair-
ment,” “Chinese,” “Korean,” “oriental,” “herbal,” “acupuncture,” and “quality of life”. All quantita-
tive data were synthesized using R version 4.1.1.

Results: Twenty-five randomized controlled trials (RCTs), 16 pre-post trials, and two cohort studies
were selected for the systematic review. QoL in Alzheimer’s disease (QOL-AD) (n=11, 25.6%) and geri-
atric QoL in dementia (GQOL-D, n=9, 20.9%) were the most utilized QoL instruments. Significant bene-
fitsin QoL were observed after receiving mind, body, combined mind and body, nursing, oriental medi-
cine, and acupuncture therapies. In the meta-analysis, the combined effect was shown to significantly
increase QOL-AD compared to before CAM interventions (standardized mean difference, SMD: 0.507;
95% confidence interval (Cl), 0.191 ~0.824; p<0.01). The overall synthesized estimates in the GQOL-D
showed a significantly improved QoL (SMD: 0.537, 95% Cl: 0.238 ~0.837 p<0.01; one group; SMD:
1.465, 95% Cl: 0.934~ 1.996, p<0.01). The seven studies assessing the cost-effectiveness of CAM re-
ported uncertain outcomes.

Conclusions: This study showed that CAM interventions benefited patients with dementia by improv-
ing their QoL. While additional standardized research is required, CAMs are suggested as effective clin-
ical management for patients with dementia. They are also suggested as complementing therapies for
these patients.

Key Words: Dementia, Complementary and alternative medicine, Quality of life, Systematic review,
Meta-analysis.
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|. INTRODUCTION

In 2020, the approximately 55 million people were
living with dementia worldwide. With a globally aging
population, it is projected to reach 82 million by
2030 and 153 million by 2050". In the United States,
the cost of healthcare, long-term care, and hospice
services for people with dementia aged 65 years and
older was estimated to be US$305 billion in 2020
The global economic cost of dementia is projected
to reach US$2 trillion by 2030°.

In Japan, which is well-known for being the most
aged country in the world, the number of dementia
patients aged 65 years and over is 6.02 million, as of
2020 (16.7% of total population are aged 65 years and
over). This is expected to reach 7.97 million (21.1%
of the total population aged 65 years and over) by
2050”. In Korea, where the population aging rate is
faster than that in JapanS), the number of dementia
patients aged 65 years or over (83000 in 2020, which
is 10.3% of the total population aged 65 years and
over) is expected to exceed three million (15.2% of
the total population aged 65 years and over) by 2050.
The societal costs of dementia are expected to in-
crease from US$10 billion in 2013 to US$37 billion
in 2050°”.

Alzheimer's disease (AD), which is the most com-
mon form of dementia, accounting for 60%~70%
thereof, is a representative disease that lowers pa-
tients' and their caregiver's quality of life (QoL)®?.
However, most currently used prescription medicines
only maintain one’s cognitive or functional state to
reduce the deterioration of memory loss in patients

19 Due to a lack of effective de-

with AD or dementia
mentia treatments, reducing the economic burden
and enhancing QoL of patients or caregivers a high
priorityH_B).

Another option for the treatment of dementia pa-

tients in consideration of a deteriorating QoL and

disease progression may be complementary and al-
ternative medicine (CAM) therapies. The National
Institute of Health (NIH) defines CAM by describing
the concepts behind the terms: “complementary”
means that non-mainstream practice is used with
conventional therapy and “alternative” means that it
is used as a substitute for conventional therapy14).
Considering that CAM may be used more frequently
in diseases in which a conventional treatment regi-
men is not clearly established, CAM treatments may
be particularly attractive to patients with dementia.
The symptoms and prognosis of dementia differ be-
tween individual patients, and the mental status of
patients widely varies””. In CAM therapy, individual
patient’s genetic and environmental factors are usu-
ally considered for a more individualized treatment
or management program'”.

Donepezil (an acetylcholinesterase inhibitor) is the
most commonly used medicine to treat AD and re-
lieve the symptoms of dementia'”. Its side effects in-
clude nausea, diarrhea, malaise, and dizziness; as
acetylcholine is also located elsewhere in the bodyl7‘18>.
There is constant debate regarding the effect of a
CAM intervention for dementia patients in the past'”.
In several studies, some CAM therapies’ clinical effect
has been compared with conventional therapy for
dementia, such as donepezil®™®. For example, Chinese
herbal medicine or cognitive-communication stim-
ulation, in addition to conventional treatment with
donepezil, seem superior to monotherapy. It may
provide an additive treatment effect for ADP22.
Furthermore, acupuncture as a monotherapy for AD
has demonstrated superior clinical effects in patients
treated with donepezilm.

Multiple studies regarding CAM's effects on de-
mentia have examined and reported the efficacy and
safety outcomes thereof through case studies or ob-
servational study designs, rather than within rigorous
randomized controlled trial (RCT) designs®?°. This is



because there are various types of CAM therapies
that can be applied to patients with dementia. Unlike
in conventional medicine, each treatment is usually
tailored to the individual patient’s requirements due
to the nature of the CAM treatment rather than it be-
ing provided as a uniform regimen to patients®”. It
has also been noted that the lack of an adequate im-
pact evaluation instrument to assess its clinical ef-
fects make it challenging for CAM studies to provide
relevant and valid evidence®.

Evidence of QoL or cost-effectiveness outcomes is
required to inform decision-makers and payers in the
process of resource allocation decision-making in
the evidence-based medicine milieu. Since 1997,
health insurance companies have covered CAM
therapies in Washington, DC?. In Germany, some
CAM treatments, such as physiotherapy, chiropractic,
phytotherapy, and acupuncture are covered by
German statutory health insurance (SHI*®. For re-
imbersement by the SHI, the therapist must obtain
the corresponding CAM qualifications™.

A decline in cognitive function affects the patients’
QoL with dementia according to their disease pro-
gression’”. Considering the entire system of the care
approach with CAM interventions, QoL measures,
which assesses a more expanded and comprehensive
spectrum of treatment effects, may be more appro-
priate to examine the health outcomes of CAM. This
is as compared to other clinical outcome measure-
ment tools evaluating a single aspect of clinical
effectiveness. Widely used methods for QoL measure-
ment are the European Five-Dimensional Quality of
Life Scale (EQ-5D), Quality of Life Assessment Short
Form (SF-36), and World Health Organization Quality
of Life (WHOQOL). These have been validated and
utilized in the general population®”. However, it may
not be useful or viable for assessing QoL in patients
with cognitive impairment, such as dementia. As

these indicators are measured through subjective
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self-reporting on questionnaires, there may be ob-
stacles in behavioral or cognitive expression for pa-
tients with severe dementia. This causes a decline in
the credibility of the subjective information on the
efficacy of the CAM intervention. Therefore, de-
mentia-specific measures assessing cognitive func-
tioning and QoL have been developed and utilized as
follows: Dementia Quality of Life (DEMQOL)* and
the Alzheimer's disease-related quality of life scale
(QoL-AD)*"*. These measures have both patient and
proxy forms, which a family or professional clinician
fills out on behalf of the patients. Therefore, they are
suitable for use across a range of severit D

In recent years, several systematic review (SR)
studies on dementia have been conducted to com-
bine existing studies evaluating the QoL improve-
ment of CAM interventions. These include ar-
omatherapy®”, Chinese herbal medicine®®, and psy-

37.38)

chological intervention or cost-effectiveness of

exercise, cognitive, or psychological interventions®”.

Previous SRs were conducted in China”**®, the
UK and German}ﬁg). However, these SR studies omitted
other important CAM interventions, such as Chinese
or oriental medicine or acupuncture, which are uti-
lized in Asia. Previous SR studies on Chinese herbal
medicines included only Chinese studies. Further-
more, few studies have examined the overall QoL im-
provement or cost-effectiveness competitiveness of a
variety of CAM interventions such as acupuncture for
dementia, as compared to modern CAM therapy.
In this study, we systematically reviewed previously
published articles that studied the effectiveness of all
types of CAM therapies for dementia to determine
QoL and cost-effectiveness outcomes through meta-

analysis.
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Il. METHODS

1. Criteria for inclusion and exclusion

Based on the keywords regarding patients (P), in-
terventions (I), and outcomes (O), the following liter-
ature was searched and drawn: focusing on (1) AD,
vascular dementia (VaD), overall dementia, and mild
cognitive impairment (MCI); considering (2) oriental
medicine interventions including Chinese medicine,
acupuncture, or cognitive behavior programs; and (3)
examining outcomes related to one’s QoL, utility, and
cost. We included all types of dementia and some
studies had focused on a subtype of dementia. When
the study did not classify the subtype, we categorized
it as dementia. The primary outcomes are QoL out-
comes and secondary outcomes are cost-effective-

ness outcomes.

2. Literature searches

We searched the literature published from their
inception to December 2019, using the following da-
tabases: MEDLINE, PubMed, EMBASE, Cochrane
Central, CiNii, CNKI, KMbase, KISS, NDSL, RISS, and
OASIS. The keywords we used in search process were:
“Dementia” or “Alzheimer’s” or “Cognitive impair-
ment” or “Cognitive dysfunction” and “Complemen-
tary and alternative medicine” or ‘Chinese” or
“Oriental” or “Korean” or “Herb” or “Acupuncture”
and “Quality of life” or “Cost” or “Econom* or
“Utility.” We also searched for additional literature
published between 2020 and 2021, using the same

databases.

3. Data selection

Two authors independently evaluated and selected
studies in two steps: First, studies unrelated to the
keywords were excluded by reviewing titles and
abstracts. Abstracts without full texts, news articles,

books, and non-clinical trial studies were not con-

sidered. Thereafter, based on the full text, we de-
termined the final list according to the inclusion and
exclusion criteria. The full text of Chinese papers
were translated and evaluated by a bilingual research

assistant.
4. Data extraction

Data from each article were extracted from the se-
lected studies and organized in an Excel file. It speci-
fied the authors names, publication years, titles,
journal names, study types (RCT or non-RCT), num-
ber and types of patients, and types of CAM inter-
ventions. Data extraction was independently per-
formed by two researchers, and any differences were

resolved by a discussion with a third author.

5. Quality/risk of bias assessment of included
studies

The risk of bias (RoB) for all included studies was
also examined by two independent researchers using
two Cochrane Collaboration tools: ROB for assessing
the quality of the RCT articles selected for the SR
and Risk of Bias Assessment Tool for Nonrandomized
Studies (RoBANS) for non-RCTs*”. The evaluation of
the bias was reported in the format “low, high, or

unclear.”
6. Data analysis

We reviewed and synthesized the QoL and cost-ef-
fectiveness outcomes of the CAM by classifying the
selected articles according to the QoL instrument
type and dementia disease type. Meta-analysis were
performed to combine the quantitative data from the
multiple studies with quantitative estimates reported,
which used distinct QoL instruments. The meta-anal-
ysis were performed using R (version 4.1.1; Biostat,
Englewood, NJ). The standardized mean difference
(SMD) values of the QoL estimates were assessed and

tested at a statistical significance level of 5%. The



protocol of this systematic review was not registered
on the International Prospective Register of Syste-
matic Reviews (PROSPERO) database. It is reported
according to the PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guide-

lines.

. RESULTS

1. Study characteristics

The study selection process for the systematic
analysis is described in Fig. 1. A total of 3427 articles
were retrieved at the commencement of the search
process. After removing the duplicate articles and
screening titles and abstracts according to the cri-
teria, 541 articles were selected as potentially rele-

vant studies. Among them, 458 were deemed in-
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eligible due to: the absence of complementary inter-
ventions (n=319), having no clinical outcomes (n=71),
the unavailability of the full text (n=36), not being a
clinical trial (n=27), and not containing patients with
dementia (n=5). Of the 83 articles remaining, 56 full-
text articles were excluded because the QoL results
were not reported (n=27), CAM interventions were
absent (n=21), and participants were not dementia
patients but rather the caregiver population (n=8).
We added eight articles via the snowballing techni-
que, such as via the pursuing of references of refer-
ences” 7 and eight articles from an additional
search from 2020~2021%72. Finally, 43 articles sat-
isfying all the inclusion criteria were selected for the
systematic analysis. Among these, 25 articles con-
tained quantitative QoL outcome measures and were

included in the meta-analysis.

2,886 article excluded that unrelated to

keywords according to inclusion criteria

458 articles excluded

- Absence of complementary interventions
(n=319)
» - No clinical outcome (n=71)

- Available only for abstract or protocol (n=36)
- Not a clinical trials (n=27)

- No patients with dementia (n=5)

56 full-text articles excluded
- Absence of QoL results (n=27)

- Absence of CAM interventions (n=21)
- Caregiver population (n=8)

- 8 full-text articles included snowball
method (such as pursuing references

of references)

- 8 full-text articles included additional
search published in 2020, 2021

3,785 records identified through
5 database searching 922 additional records identified
= (MEDLINE, PubMed, EMBASE, through Korea database searching
= Cochrance Central, CiNii, CNKI)
S ! v
= | 3,427 records after duplicates removed |
| 541 articles screened by title and abstracts |
2
=
(0]
o
(&)
w
— | 83 full-text articles assessed for eligibility |
=
B s
2 d
w
| 43 full-text articles for systemtic review |
e}
D
el
=
[&]
=
| 25 full-text articles for meta—anlysis |

Fig. 1. Flow chart of study selection.
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The main characteristics of the 43 studies are
summarized in Table 1. All the studies were published
between 2006 and 2021. Most papers were RCTs
(n=25, 58.1%)®“37 The remainder were pro-
spective pre-post comparison studies without a spe-
cific intervention for the comparison group (n=16,
37.206) 104750527589 4 retrospective cohort-designed
studies (n=2, 4.7%)%%7. Among the 43 studies, 48.8%
were published in English (n=21)404%51:52555660-636566.
6107579828480 34 00f 11 Korean (n=]5) 4850535458596
76—78,80,81,83,85)’ and 16.3% in Chinese (n=7)57,64,71—74,87).
The studies were conducted in eight countries from
Asia (n=35, 81.3%) and Europe (n=8, 18.6%). Most of
the research were conducted in Korea (n=20, 46. 5%)47—50’
$35458-61636776818389 114 China (n=11, 25.6%) %525
CATITAB28T) followed by the United Kingdom (n=4,
9.3%), and so on. The study’s duration (treatment or
follow-up) ranged from three days to three years. The
most frequent treatment duration was 12 weeks
(n=11, 25.6%).

The disease types considered in these studies were
dementia (n=19, 44.2%), MCI (n=11, 25.6%), AD (n=6,
14.0%), VaD (n=3, 7.0%), senile dementia (n=2, 4.7%),
AD plus MCI (n=1), and AD plus VaD (n=1). CAM in-
terventions were classified into seven categories ac-
cording to the Johns Hopkins medicine classi-
fication®™: (1) body plus mind; (2) mind; (3) body; (4)
nursing; (5) acupuncture; (6) Chinese or oriental
medicine; and (7) sense therapy. Among the 43 ar-
ticles, sole mind therapy (n=15, 34.9%) was the most
frequently examined intervention, followed by body
plus mind (n=11, 25.6%) and sole body therapy (n=8,
18.6%). The mind intervention covered cognitive
therapy, meditation, art therapy, sense, and bio-
feedback. Specific interventions in the body inter-
vention category included exercise or physical
activity. Three studies (7.0%) were related to a nurs-
ing intervention. Traditional oriental CAM, which in-

cluded acupuncture (n=3, 7.0%), oriental medicine

(n=2, 4.7%), and acupuncture plus mind (n=1, 2.3%),
was examined in six studies.

Various QoL measurements were used to examine
the effects of CAM interventions in patients with
dementia. A total of 55.8% of the studies (n=24) uti-
lized disease-specific QoL measurement as follows:
Qol-AD (n=11, 25_6%)46,48,50,57,60,61,63,66,75,78,85)’ Geriatric
Quality of Life-Dementia (GQOL-D) (n=9, 20.9%)""*
535459798183 " 1nd DEMQOL (n=2, 4.7%)*°%?, DEMQOL-
proxy (n=1)", cognitive-impairment quality of life
(CIQOD) (n=1)%. The general QoL measuring instru-
ments used in 18 studies were as follows: WHOQOL
derived instruments (WHOQOL-BREF; n=3"2779,
WHOQOL-100; n=17%, 9.3%), Short Form Health Sur-
vey Questionnaire-36 (SF-36) (n=3, 7.0%)°%%*"", SF-12
(=3, 7.0%""*?, EQ-5D (n=3, 7.0%"*, EQ-VAS
(n=1)", EQ-VAS-proxy (n=1)"?, 15D (15-dimensional,
standardized, self-administered measure of health-
related quality of life) (n=1)?, life satisfaction in-
dex-A (LSI-A) (n=1)"%, and Physical Quality of Life
Index (PQLD (n=1)".

Among the 43 final studies, 40 studies reported the
QoL outcomes. Out of these, three studies reported
the additional cost outcomes™**®”. Seven reported
cost outcomes, such as the mean cost of self-man-

2 incremental cost-ef-

agement group rehabilitation®
fectiveness ratio values for cognitive therapy”, ex-
ercise’, and traditional Chinese medicine™”, the cost
comparison between the exercise group and com-
munity care@, and supportive interventions such as

the quality-adjusted life-year (QALY)™.
2. Quality/risk of bias of included studies

The risk assessment of RCT papers using the
Cochrane’s RoB tool’s results are summarized in Fig.
2. Most studies were assessed as having a “low-risk”
bias regarding random sampling, except for two
studies™®®”. Regarding the allocation concealment, 16

studies (64.1%) had a “low risk” bias, and others were



Table 1. Summary of the Articles Included in the Systematic Analysis
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Intervention Sample size Treatment
Firstauthor, ~ Study  Intervention Outcome . and follow-up
No . . Patients .
year design  category Treatment (TRT) Comparison measule  TrT  GPR duration
(CPR) (weeks)
1 Lee2014 Pre/post Bodyand Cognitive training+physical GQOL 6 Dementia 8
mind activity, social interaction
2 Chew2015 Cohort  Bodyand MINDVital” EQ-5D 55 Dementia 8
mind
3 Kim2015 Pre/post Bodyand Experience-based group therapy GQOL-D 12 Dementia 10
mind
4 Kim2016 RCT Body and Pharmacological treatment & Pharmacological QOL-AD 32 21 AD 24
mind cognitive and exercise program  treatment
5 Laakkonen RCT Body and  Self-management group Usual care 15D? cost 67 67 dementia 8
2016 mind rehabilitation
6 Sung 2016 Pre/post Bodyand Communication, music, art None GQOL-D 33 35 Dementia 10
mind therapy, physical exercise
7 Tai2016 Pre/post  Body and Multiple training modalities Routine activity ~ WHOQOL- 14 10 AD 6
mind (Tai Chi, calligraphy, drawing) BREF
8 Yoon 2016 Pre/post Bodyand Cognitive and physical activity QOL-AD 31 Dementia 12
mind Occupational therapy program
9 Kim2017 RCT Body and  Occupation-centered activity Meditation KQOL-AD 15 15 Dementia 12
mind program+meditation
10  Jeong 2019 RCT Body and Exercise+cognitive intervention ~ None SF-36 8 8 MCI 12
mind program
11 Siu2020  Non-RCT Body and Tai Chiintervention Social center SF-12 80 80 MCI 16
mind program (calli-
graphy, handi-
crafts, old song
singing class)
12 Chang 2006 RCT Mind Group reminiscence therapy None GQOL-D 10 14 Dementia 8
13 Chung 2009 Pre/post Mind Intergenerational reminiscence QOL-AD 166 Dementia 12
program
14 Gu20i1  Pre/post Mind Group art therapy LSI-AY 10 - Dementia 15
15 Waldorff ~ RCT Mind Psychosocial supportive Usual care EQ-VAS 167 163 AD 52
201217 intervention (proxy
rated)”
16 Segaard  RCT Mind Psychosocial supportive Usual care QALY 167 163 AD 3 years
201317 intervention
17 Hong 2013 Pre/post  Mind Forest healing program. WHOQOL- 15 MCI 3 days
BREF
18 Orrell RCT Mind Maintenance CST Usual care QoL-AD, 123 113  Dementia 52
201471 DEMQO
L
19 D‘AmicgT RCT Mind Maintenance CST Usual care ICER 123 113 Dementia 7
2015
20 Kang2016 RCT Mind Occupational therapy + Occupational GQOLD 15 15 Dementia 6
computerized cognitive therapy therapy
21 Park2017 RCT Mind Electroencephalogram based Donepezil EQ-5D 14 11 AD+VaD 8
self-cognition training +donepezil
22 Xu2017 RCT Mind Creative storytelling Piracetam WHOQOL- 36 36 MCI 16
project+ piracetam BREF
23 Han2020 RCT Mind Song-based CST None QOL-AD 12 12 MCI 10
24 Chen2020 Non-RCT Mind Traditional opera intervention+ Routine nursing  QOL-AD 21 22 dementia 12
routine nursing care care
25 Park2020 Non-RCT Mind RERMA® based music activity None QolL-AD 38 42 Mild 16

dementia
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Table 1. Continued 1

Intervention Sample size Treatment
First author, ~ Study  Intervention Outcom¢ —48 — _ and follow-up
No . . Patients .
year design  category Treatment (TRT) Comparison measule  TrT  GPR duration
(CPR) (weeks)
26 Choi2021 Non-RCT Mind Self-management program - GQOLD 29 - MCI 8
27 Cho2010 RCT Body Physical therapy+combined Physical therapy GQOL-D 15 15 VvaD 12
exercise
28 Jung 2013 Pre/post Body Customized Exercise Program - QOL-AD 8 - Dementia 12
29 Pitkala RCT Body Home-based exercise (home); Community care  cost 68;61 65 AD 52
2013 Group-based exercise (adult
rehabilitation daycare center)
30 Lowery RCT Body Physical exercise Usual care DEMQOL- 57 59 Dementia 12
201371 proxy
31 D’AmicoT RCT Body Physical exercise Usual care ICER 57 59 Dementia 12
2016
32 Lee2016 RCT Body Cognitive rehabilitation Cognitive KQOL-AD 15 15 AD+MCI 12
program+video game (Wii) rehabilitation
program
33 Wang 2020 Non-RCT Body Chinese square dancing None SF-12 33 33 MCI 12
34 Chang RCT Body Chinese square dance exercise ~ Normal life group SF-12 62 62 MCI 18
2021 program
35 Wang 2010 RCT Nursing ~ Community nursing Routine home SF-36 40 40 Senile 52
care dementia
36 Guan2016 RCT Nursing  Integration nursing Conventional QOL-AD 36 36 AD 24
nursing
37 Zhou?2016 RCT Nursing  Syndrome-differentiated nursing ~ Routine nursing WHOQOL- 53 53 Dementia 24
care care 100
38 Li2012 RCT Acupunc- Scalp acupuncture Medication SF-36 40 40 VaD 2
ture
39 Shi2012  Pre/post Acupunc- Acupuncture - DEMQOL 16 - VaD 6
ture
40  Kim2021 RCT Acupunc- Hominis placenta Placebo group  EQ-5D 15 15 MCI 8
ture pharmacopuncture (saline) EQ-VAS
GQOL-D
ICER
41 Wang 2012 Retro- Chinese or Traditional Chinese medicine - ClQOL, 1301 - MCl
spective  oriental ICER
cohort medicine
42 Kim 2013  Pre/post  Chinese or Korean oriental medicine - GQOL-D 24 - MCl 6
oriental
medicine
43 Zheng RCT Acupunc- Acupuncture+invigorating Qi Conventional Morris 40 40 Senile 4
2016 ture and western dementia dementia
mind medicine scale

AD: Alzheimer’s Disease, ADL: Activity of Daily Living, CIQOL: Cognitive-impairment quality of life, CST: cognitive stimulation therapy, DEMQOL: Dementia Quality of Life
Questionnaire, GQOL-D: Geriatric Quality of Life-Dementia, HK: Hong Kong, LSI-A: Life Satisfaction Index-A, MCI: Mild Cognitive Impairment, Pre/Post: Pre- and
Post-Intervention, PWI-ID: Personal Well-Being Index for Intellectually Disabled, QOL-AD: Alzheimer's Disease Quality of Life, RCT. Randomized controlled trials, SF-36:
36-items short-form health survey, \/aD Vascular Disease, WHOQOL-BREF: Brief Form of the World Health Organization Quality o Life, NOTE: "MINDVital is a multi-
dlsmphnary rehabilitation program; #15D, 15-dimensional, standardized, self-administered measure of health-related quality of life; *LSI-A, The Life Satisfaction Index-A

“EQ-VAS proxy rated, European quality of life visual analogue scale proxy rated, The caregiver completed the Danish validated versm o EQ-5D-VAS, rating their im-
pression of the patient's health-related quality of life, PERMA; Positive emotion, Engagement, Meaning, Relationship, Accompllshmem 15, 16/ 18,19/ 30,31 literatures
are based on the same RCT.

unclear. Of the studies, 52.0% (n=13) reported a lack blinding of the outcome assessment.
of blinding of the study participants, and 56.0% The quality of the 18 non-RCTSs included in this

(n=14) of the studies were unclear regarding the study’s systematic analysis was evaluated using the
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Fig. 2. Assessing the risk of bias in the randomized trials (left) and non-randomized studies of

interventions (right).

RoBANS tool and is summarized in Fig. 2. All the
studies were low risk in comparability, participant
selection, incomplete outcome data, and selective
reporting. All the non-RCT studies, except for one
study’”, had an “unclear risk” in the blinding of the
outcome assessment. This implied that we could not

determine who assessed the outcomes.

3. Intervention effects

1) Meta-analysis of QoL outcomes

QoL outcomes were quantitatively measured in 25
studies. These estimates were combined through a

meta-analysis to examine the integrated perform-
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ance of CAM interventions for dementia. A meta-
analysis was modeled for each of the four QoL in-
struments: 1) QOL-AD (n=10)%3057:60616366757885).
2) GQOL-D (n:7)49,53,54,59,79,80,83); 3) EQ-5D (n:2)49,67)
4) SF-12 (=3 5) SF-36 (n=21*"; and 6) WHOQOL-
BREF (n=2)"*%". Kim’s (2021) study was counted twice:
EQ-5D and GQOL—D49>. Although some studies re-
ported the above-mentioned QoL outcomes, they
were not included in the meta-analysis, due to the

.. 46,47,71,74.77.81.8
modified scales®®477!7477:8180

(1) QoL outcomes with QoL-AD instrument

The combined effect of the CAM based on the 10
studies investigated the single or add-on interven-
tions of the body plus the mind®®"®”, mind*®>%7,
body®”™, and nursing programs””, which indicated

the QOL-AD estimates. The QoL-AD outcomes of the

intervention group were higher than those of the ac-
tive control group (SMD: 0.822; 95% CI, -0.087~
1.732; p=0.08) (Fig. 3A). The CAM intervention within
one group significantly increased the QoL-AD (SMD:
0.507; 95% CI, 0.191~0.824; p<0.01) (Fig. 3B). With
the QoL-AD measurement between the two groups,
the integrated nursing program57> showed the largest
increase. This was followed by the occupation-cen-
tered activity program’”. Among the pre- or post-
studies within one group, the Positive Emotion, En-
gagement, Meaning, Relationship, Accomplishment
(PERMA)-based music therapy showed the largest in-

0)
Creases ).

(2) QoL outcomes with the GQOL-D instrument
The overall synthesized estimates evaluated with

the GQOL-D showed significantly improved QoL in

A Experimental Control Standardised mean

Study Total Mean SD Total Mean SD difference SMD 95% ClI
Orrell 2014 123 452 1394 113 0.64 12.31 0.293 [0.037; 0.550]
Guan 2016 36 2249 237 36 1555 2.14 P —&— 3.041 [2.353;3.730]
Kim 2016 32 -041 6.13 21 -0.23 6.89 ' -0.028 [-0.578; 0.523]
Lee 2016 15 457 573 15 053 526 —a— 0.715 [-0.026; 1.456]
Kim 2017 15 3.10 6.18 156 -2.00 4.77 ——— 0.899 [0.143; 1.655]
Han 2020 12 1.09 5.92 12 0.73 4.49 ——= 0.066 [-0.734; 0.867]
Common effect model 233 212 & 0.535 [0.338; 0.732]
Random effects model _— 0.822 [-0.087;1.732]
Heterogeneity: =92%, t*=1.1809, p<0.01 f T T J T !

Test for overall effect (random effects): z=1.77 (p=0.08) <8 2 -1 0 1 2 3

B Experimental Control Standardised mean

Study Total Mean SD Total Mean  SD difference SMD 95% Cl
Chung 2009 49 2939 433 49 2728 455 —F— 0475 [0.073; 0.877]
Jung 2013 11 28.97 5.50 11 3156 7.81 & : -0.383 [-1.228; 0.461]
Yoon 2016 31 3035 322 31 27.13 6.12 —f—— 0658 [0.147;1.170]
Park 2020 38 31.84 3.34 38 29.26 3.27 —:—E— 0.781 [0.314; 1.248]
Common effect model 129 129 - 0531  [0.281; 0.781]
Random effects model , —_— 0.507 [0.191; 0.824]
Heterogeneity: r =49%, 1"=0.0345, p=0.12 f T !

Test for overall effect (random effects): z=3.14 (p<0.01) 1050 0.5 L

Fig. 3. (A). Meta-analysis of QoL-AD (two-group studies) QoL outcomes of the CAM interventions. Comparison of above studies were as follow:
Maintenance CST vs Usual care (Orrell 2014), Integration nursing vs Conventional nursing (Guan 2016), Pharmacological Treatment & Cognitive and
exercise program vs Pharmacological Treatment (Kim 2016), Cognitive rehabilitation program+video game (Wii) vs Cognitive Rehabilitation Program
(Lee 2016), Occupation-centered activity program +Meditation vs Meditation (Kim 2017), Song-based CST vs None (Han 2020). (B) Meta-analysis of
Qol-AD (one group study) QoL outcomes of the CAM intervention. Intervention of above studies were as follow: Intergenerational reminiscence pro-
gram (Chung 2009), Customized Exercise Program (Jung 2013), Cognitive and physical activity Occupational therapy program (Yoon 2016),
RERMAG®) based music activity (Park 2020).



studies implementing two groups (SMD: 0.537, 95%
CL: 0.238-0.837 p<0.01) (Fig. 4A) and one group
(SMD: 1.465, 95% CI: 0.934-1.996 p<0.01) (Fig. 4B).
Five studies evaluated the GQOL-D values for the in-
terventions of the mind”>*, body and mind®, body’ e
and acupuncture™, as compared to the control
group. The comparison groups were active control
groups for physical therapy’” and occupational ther-

apy”’. Group reminiscence therapy” showed the
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greatest improvement in QoL as measured via the
GQOL-D. The CAM intervention in the pre- and
post-study included two Korean oriental medicines,
Jodeung-san (JDS) and Dangguijagyag-san (DGJYS)™,
and experience-based group therapy””. The differ-
ence before and after was the largest in JDS™.

(3) QoL measured with EQ-5D

49,67)

The combined effect of the two studies showed

that the EQ-5D estimates was negative (Fig. 5). Self-

A Experimental Control Standardised mean
Study Total Mean SD Total Mean  SD difference SMD 95% ClI
Chang 2006 10 7.20 9.20 14 -2.00 7.57 —é—E’— 1.074  [0.197; 1.950]
Cho 2010 15 1.34 549 15 =254 4.25 — = 0.769 [0.024; 1.515]
Kang 2016 15 1.00 3.31 15 0.07 3.16 — T 0.280 [-0.440; 1.000]
Sung 2016 33 491 936 35 -0.12 7.85 —EE’— 0.577 [0.091; 1.063]
Kim 2021 15 2.60 9.22 14 143 9.93 ——— 0.119 [-0.610; 0.848]
|

Common effect model 88 93 - 0.537 [0.238; 0.837]
Random effects model , - 0.537 [0.238; 0.837]
Heterogeneity: I=0%, 1°<0.0001, p=0.46 _'1 0 '1

Test for overall effect (fixed effect): z=3.52 (p<0.01)

B Experimental Control Standardised mean

Study Total Mean SD Total Mean SD difference SMD 95% ClI
Kim 2013 (JDS) 11 2745 3.88 11 2155 3.11 — 1.614 [0.628; 2.600]
Kim 2013 (DGJYS) 13 25.92 4.01 13 20.85 3.74 —fF— 1.266 [0.412;2.120]
Kim 2015 12 47.30 5.00 12 37.60 6.80 —E— 1.569 [0.634; 2.504]

i

Common effect model 36 36 ——— 1.465 [0.934; 1.996]
Random effects model - 1.465 [0.934; 1.996]

Heterogeneity: IZ=O%, rz=0, p=0.84
Test for overall effect (fixed effect): z=5.41 (p<0.01)

Fig. 4. (A) Meta-analysis of GQOL-D (two-group studies) QoL outcomes of the CAM interventions. Comparison of above studies were as follow:
Group reminiscence therapy vs None (Chang 2006), Physical therapy+combined exercise vs Physical therapy (Cho 2010), Occupational therapy+
computerized cognitive therapy vs Occupational therapy (Kang, 2016), Communication, Music, Art Therapy, Physical Exercise vs None (Sung 2016),
Hominis placenta pharmacopuncture vs Placebo (saline) (Kim 2021). (B) Meta-analysis of GQOL-D (one group study) QoL outcomes of the CAM
interventions. Intervention of above studies were as follow: Korean oriental medicine; Jodeung-san(JDS), Dangguijagyag-san(DGJYS) (Kim 2013),

Experience-based group therapy (Kim 2015).

Experimental Control Standardised mean
Study Total Mean SD Total Mean SD difference SMD 95% ClI
Park 2017 14 002 009 11 001 1.1 e 0.013 [-0.777; 0.803]
Kim 2021 15 0.01 0.12 15 0.03 0.11 B -0.170 [-0.887; 0.547]
I
Common effect model 29 26 : -0.087 [-0.618; 0.443]
Random effectslzmodel . -0.087 [-0.618; 0.443]
Het ity: /=0%, t’=0, p=0.74 - - -
eterogeneity 6,7 =0,p 05 0 05

Test for overall effect (fixed effect): z=—-0.32 (p=0.75)

Fig. 5. Meta-analysis on the EQ-5D (two group studies) QoL outcomes of the CAM intervention. Comparison of above studies were as follow:
Electroencephalogram based self-cognition training+Donepezil vs Donepezil (Park 2017), Hominis placenta pharmacopuncture vs Placebo (saline)

(Kim 2021).
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cognition training plus donepezil was effective in in-
creasing QoL, as compared with donepezil alone”.
However, pharmacopuncture did not demonstrate a
positive outcome in the EQ—5D49).

(4) QoL measured with SF-12

Three studies measured SF-12 and showed a sig-
nificant increase in the (PCS SMD: 0.421, 95% CI.
0.184~0.659, p<0.01) and the mental component
score (MCS SMD: 0.616, 95% CI: 0.258~0.975, p<0.01)
(Fig. 6). The above CAM interventions included the
body intervention of Chinese square dancing45’52) and
the body plus mind intervention of the Tai Chi pro-

gramsn

. These interventions are mostly body inter-
ventions and they increased the MCS as compared to
the PCS.

(5) QoL outcomes with SF-36 instrument

Two studies with SF-36 outcomes of the body plus
mind for MCI (cognitive and exercise intervention
program)SS) and acupuncture versus meditation for

VaD®*” were synthesized (Fig. 7). There was no stat-

istically significant difference in QoL improvement
for the eight domains of the SF-36.

(6) QoL measured with WHOQOL-BREF

Three studies used the WHOQOL-BREF scale to
examine the CAM interventions’ effect. This included
multiple training modalities in body plus mind ther-
apy versus routine activity84) and storytelling project
(mind therapy) plus piracetam versus piracetam’”.
The synthesized results showed that the CAM inter-
ventions for treatment groups significantly improved
two subdomains of WHOQOL-BREF: psychological
(D2; SMD: 0.698, 95% CI, 0.284~1.113, p=0.001) and
social relationship (D3; SMD: 0.569, 95% CI, 0.159~
0.979 p=0.006) domains (Fig. 8).

2) Cost-effectiveness of the outcomes of the
CAM interventions

Seven studies evaluated the cost-effectiveness of

the CAM interventions. The interventions included

the mind>®, body56'68), body plus mind®, acu-

Experimental Control Standardised mean
Study Total Mean SD Total Mean SD difference SMD 95% ClI
D=PCS :
Wang 2020 33 156.72 19.82 33 -1.44 22.28 e 0.814  [0.311;1.317]
Chang 2021 62 160 6.00 47 -0.16 6.74 +HBH- 0.278 [-0.103; 0.659]
Siu 2021 80 238 523 80 0.18 6.90 —+3- 0359  [0.047; 0.672]
S
Random effects model | = 0.421  [0.184; 0.659]
Heterogeneity: '=32%, t"=0.0063, p=0.23 i
D=MCS i
Wang 2020 33 15.22 17.81 33 -3.82 17.32 :—E— 1.084 [0.566; 1.602]
Chang 2021 62 169 492 47 -1.12 6.7 — 0512  [0.127; 0.897]
Siu 2021 80 4382 6.79 80 1.75 7.99 _E_ 0.414  [0.101; 0.727]
<>
Random effects model — 0.616  [0.258; 0.975]
Heterogeneity: =57%, t*=0.0587, p=0.10 p
Common effect model 350 320 <'> 0.492 [0.337; 0.646]
Random effects model , < 0.518 [0.317; 0.718]
Heterogeneity: '=43%, 1°=0.0232, p=0.12 -

Test for overall effect (random effects): z=5.06 (p<0.01)

-15 -1 -05 0 05 1 15

Test for subgroup differences (fixed effect): x12=0.287, df=1 (p=0.35)
Test for subgroup differences (random effects): x, =0.79, df=1 (p=0.37)

Fig. 6. Meta-analysis on SF-12 (two group studies) QoL outcomes of CAM intervention. Comparison of above studies were as follow: Chinese square
dancing vs None (Wang 2020), Chinese square dance exercise program vs Normal life (Chang 2021), Tai Chi intervention vs Social center program

(Siu 2021).
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Experimental Control Standardised mean
Study Total Mean SD  Total Mean SD difference SMD 95% ClI
D=1. Body pain E
Jeong 2019 8 0.00 598 8 -062 491 —EB—:—— 0.113 [-0.868; 1.094]
Li2012 40 17.30 11.01 40 830 10.97 TE— 0.819 [0.362; 1.276]
Common effect model 48 48 P 0.686 [0.272; 1.100]
Random effects model — 0.598 [-0.035; 1.232]

Heterogeneity: =39%, 1°=0.0955, p=0.20

Jeong 2019 8 1160 6.31 8 -1.25 8.65 — 1.684 [0.519; 2.848]

I
!
D=2. General health 1
i
I
[}
]

Heterogeneity: /=83%, t°=1.0067, p=0.01

Li2012 40 10.10 10.15 40 970 1127 0.037 [-0.401; 0.476]
Common effect model 48 48 : 0.230 [-0.181; 0.640]
Random effects model - 0.717 [-0.795; 2.228]
D=3. Mental health :

Jeong 2019 8 11.87 6.50 8 -250 541 i ————a——— 2404 [1.074;3.734]
Li 2012 40 17.80 1214 40 11.80 11.15 -E— 0.515 [0.069; 0.961]
Common effect model 48 48 < 0.688 [0.265; 1.110]
Random effects model e 1.275 [-0.437; 2.987]
Heterogenaity: /=84%, °=1.2972, p=0.01 "

[N

[
D=4. Physical function I
Jeong 2019 8 1125 10.11 8 -187 855 e 1.402 [0.290; 2.513]
Li 2012 40 16.20 10.59 40 13.20 9.91 -E— 0.293 [-0.148; 0.733]
Common effect model 48 48 <|> 0.430 [0.021; 0.840]
Random effects model —_— 0.676 [-0.305; 1.658]
Heterogeneity: F=65%, t°=0.3499, p=0.09 i g

I
D=5. Role emotional i
Jeong 2019 8 1375 9.4 8 -125 847 e 1.675 [0.512;2.838]
Li 2012 40 1290 12.26 40 1360 11.31 -0.059 [-0.498; 0.379]
Common effect model 48 48 0.145 [-0.265; 0.556]

Random effects model 0.670 [-0.929; 2.270]

Heterogeneity: F=85%, t°=1.1474, p<0.01

Ow

D=6. Role physical

Jeong 2019 8 3.12 7.75 8 -0.62 12.03 — e 0.370 [-0.620; 1.359]
Li 2012 40 11.80 11.27 40 1060 10.20 % 0.112 [-0.327; 0.550]
Common effect model 48 48 ] 0.150 [-0.251;0.551]
Random effects model o 0.150 [-0.251; 0.551]
Heterogeneity: =0%, ©*=0, p=0.67 i :

N
D=7. Social functioning "
Jeong 2019 8 7.50 8.22 8 -250 7.33 ——— 1.284 [0.193; 2.375]
Li 2012 40 1380 11.75 40 920 10.26 - 0.417 [-0.026; 0.860]
Common effect model 48 48 = 0.526 [0.116; 0.937]
Random effects model _ 0.652 [-0.066; 1.369]
Heterogeneity: P=44%, *=0.1398, p=0.18 ! :

'
D=8, Vitality ¥
Jeong 2019 8 875 859 8 -1.87 6.14 — 1.423 [0.307; 2.538]
Li 2012 40 11.00 1157 40 600 11.40 H=1- 0.435 [-0.008; 0.879]
Common effect model 48 48 <= 0.556  [0.144; 0.968]
Random effects model P —— 0.739 [-0.107; 1.585]
Heterogeneity: F=55%, ©'=0.2299, p=0.14 ¥

[

b
Common effect model 384 384 < 0.434 [0.288; 0.579]
Random effects model < 0.606 [0.327; 0.885]
Heterogeneity: =62%, ©’=0.1870, p<0.01 T T T T T 1
Test for overall effect (random effects): z=4.26 (p<0.01) -3 -2 -1 0 1 2 3

Test for subgroup differences (fixed effect): x72=8.99, df=7 (p=0.32)
Test for subgroup differences (random effects): ¥, =4.40, df=7 (p=0.73)

Fig. 7. Meta-analysis of SF-36 QoL outcomes of CAM interventions. Comparison of above studies were as follow: Exercise+Cognitive intervention pro-
gram vs None (Jeong 2019), Scalp acupuncture vs Medication (Li 2012).
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Standardised mean

Experimental Control
Study Total Mean SD  Total Mean
D=1. Physical health domain
Xu 2017 36 018 255 36 0.10
Tai 2016 14 114 257 10 -0.69

Random effects model )
Heterogeneity: F=48%, ©°=0.1128, p=0.16

D=2. Psychological domain
Xu 2017 36 132 135 36 -0.01
Tai 2016 14 024 215 10 -1.07

Random effects model
Heterogeneity: F=0%, ©°=0, p=0.62

D=3. Social relationship domain
Xu 2017 36 1.65 3.50 36 -0.29
Tai 2016 14 -007 1.98 10 -1.00

Random effects model )
Heterogeneity: F=0%, ©*=0, p=0.61

D=4. Environmental domain
Xu 2017 36 020 211 36 0.13
Tai 2016 14 016 1.59 10 -0.75

Random effects model
Heterogeneity: I8 =0%, r2=0, p=0.33

Common effect model 200 184

Random effects model

Heterogeneity: F=21%, t°=0.0425, p=0.26

Test for overall effect (random effects): z=3.19 (p<0.01)

Test for subgroup differences (fixed effect): 15=5.22, df=3 (p=0.16)
Test for subgroup differences (random effects): x32=4.18, df=3 (p=0.24)

SD difference SMD 95% Cl
1
248 : 0.032 [-0.430; 0.494]
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pr—
e 0.698 [0.284;1.113]
!
I
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2.76 — s 0.399 [-0.421;1.219]
—
B 0.569 [0.159; 0.979]
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I
!
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2.16 ! 0.033 [-0.429; 0.495]
1.97 : 0.519 [-0.307; 1.345]
: 0.144 [-0.250; 0.547]
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p— 0.403  [0.198; 0.607]
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Fig. 8. Meta-analysis of the WHOQOL-Bref QoL outcomes after the CAM intervention. Comparison of above studies were as follow: Creative storytell-
ing Project+Piracetam vs Piracetam (Xu 2017), Multiple training modalities (Tai Chi, Calligraphy, Drawing) vs Routine activity (Tai 2016).

puncture49) and oriental medicine®™. The cost-effec-
tiveness of the mind intervention was somewhat
unclear. Maintaining cognitive stimulation therapy
(CST) for seven weeks generated 266 ICER (Buro per
one unit of QOL-AD, in 2011), which was likely to
be cost-effective in the UK*. Another model con-
ducted in Denmark found no significant difference in
the costs and EQ-VAS between a psychological inter-
vention and the usual care®. Regarding the body in-
tervention of the exercise, its ICER was €286,440 per
QALY based on the DEMQOL-proxy in 2011. This ex-
ceeded the upper threshold of the €30,000 in the
UK. Another body intervention study examined on-
ly cost outcomes and reported that a group-based
exercise was a cost-saving intervention ($22,060), as

compared to tailored home-based exercise ($25,112)

and a control group ($34,121) in 2012 in Finland®.
In a cohort study of eight-session rehabilitation
(body and mind intervention), there were no differ-
ences in the mental component of the RAND-36.
Cost was neutral, as compared to the usual care
group in Finland®®. Oriental medicine yielded an
ICER of 39,995 yuan/QALY (approximately $5,706 in
2021) in China in 2012*”. A recent Korean pharma-
copuncture study showed that the costs of hominis
placenta pharmacopuncture treatment was 345,000
KRW more than that of the placebo group to in-

crease the GQOL-D score by one point per year™.

3) Systematic Review for each CAM intervention

(1) Mind treatment
Mind therapies, such as psychological support and



CST have shown positive results, as compared with
the usual care control groups. The reminiscence
therapies for seven to 12 weeks were useful for de-

66,
367 and was also reported as

mentia patients
cost-effective (ICER=266 euro/QoL-AD)*”. Psycholo-
gical intervention, which was individually tailored to
each dyad of the patient and primary caregiver for
one year improved the EQ-VAS of the AD"’, although
it was not statistically significant. Computerized cog-
nitive therapy combined with occupational therapy
improved GQOL—D59). Additional electroencephalo-
gram-based self-cognitive training (EEG-based SCT)™”
and creative storytelling combination therapym gen-
erated EQ-5D and WHOQOL-Bref increases, as com-
pared to conventional pharmacotherapy. The self-
management program also increased the GQOL-D in
patients47). In addition, sense treatment, which in-
volved group art therapy, significantly increased the
QoL of dementia patients, as measured by the LSI-A
scale (from 65 + 2.5 to 11.5 + 9.3, p<0.05)"°. Music-
based intervention, such as song-based CST, opera,
and PERMA-based music activity, improved the QoL
of dementia patients®**?,

(2) Body

As physical exercise is encouraged to increase
physical activity and improve QoL in patients with
dementia, eight studies evaluated the QoL outcomes
for five different types of body therapy interventions.
Aerobic training and resistance exercise’, virtual re-

ality video game (Wii)*®

, and tailored exercise pro-
grams78) had a positive influence on the QoL of de-
mentia patients as compared to the 30 min mattress
activity or cognitive rehabilitation program. On the
other hand, a three month exercise regimen tailored
to a walking program did not appear to improve the
DEMQOL-proxy of dementia, as compared to their
usual care”. Tt was also not regarded as a cost-effec-
tive option in the UK™. In another cost analysis model,

group-based exercise was determined as a cost-sav-
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ing intervention, as compared to the tailored home-
based exercise and control group in Finland®.
Recent studies on Chinese square-dancing programs
indicated that they were more effective for mental
components than for physical components in the
SP-36552.

(3) Combination treatment of body and mind

Significant benefits were observed with increasing
GQOL-D, QOL-AD, EQ-5D, and SF-36 scores for
body intervention (exercise, occupational therapy,
physical activity) plus mind intervention (cognitive
intervention, meditation) for eight to 24 weeks® %1818,
In a few studies, more integrated interventions were
provided by including music art, Tai Chi, or cooking
activities, in addition to body and mind interventions.
The participants showed an improvement in the GQOL-
D, WHOQOL-Bref, and SF-12 measures’ 7%, In
addition, a three-day forest healing program in-
creased the WHOQOL-Bref of MCI””. However, re-
habilitation programs, which aim to decrease func-
tional disability and maximize social participation,
did not appear to bring about a significant increase
in EQ-5D in a cohort (Singapore)® or 15D in an RCT
(Finland)®®.

(4) Nursing

Community nursing, integration nursing, and syn-
drome-differentiated care were reported to improve
Qol, as measured by the SF-36, QOL-AD, and
WHOQOL-100, respectively. This was in comparison
with routine nursing care’’”"”®. Wang (2010) and
Guan (2016) showed that community care, including

health knowledge education”””

, psychological emo-
tional support, and rehabilitation training, increased
the QoL of dementia patients. This was in compar-
ison to routine home care. Zhou (2016) studied the
QoL effect of syndrome-differentiated nursing care
coupled with memory training in patients with de-

mentiam.
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(5) Oriental medicine

Two studies evaluated the QoL outcomes in ori-
ental medicine®™?. Chinese medicine resulted in an
ICER of 39,995 yuan/QALY (currently approximately
$5,706) in 2012 in China. It is regarded as being
cost-effective”. Regarding Korean medicines, JDS
and DGJYS showed a significant increase (JDS; 1.614,
DGJYS: 1.266) in the GQOL-D for patients with cog-
nitive impairment (MCI) after six weeks of taking the

herbal decoction™.

(6) Acupuncture

Three studies demonstrated improvements in SF-
36" and DEMQOLSZ) for VaD after acupuncture treat-
ment for two or six weeks and GQOL-D for MCI after
pharmacopuncture for eight weeks. Another RCT
conducted in China showed that acupuncture plus Qi
was superior and effective by having significantly
higher PLQI score changes (69.80+22.01 to 90.10+
15.28) in the self-esteem domain over the traditional
pharmacotherapy regimen that are commonly used
(69.33+21.28 to 77.39+15.71). This was considered

to be an effective option73).

IV. DISCUSSION

This SR was conducted to evaluate the QoL and
cost-effectiveness of CAM therapies in patients with
dementia. A total of 43 articles in the English,
Chinese, and Korean languages published until
December 2021 were selected from several data-
bases. They were reviewed, and meta-analyzed.
Among these papers, the most frequently evaluated
intervention was mind therapy (n=15, 34.9%), fol-
lowed by body plus mind (n=11, 25.6%), body (n=8,
18.6%), nursing (n=3, 7.0%), acupuncture (n=3, 7.0%),
Chinese or Oriental medicine (n=2, 4.7%), and acu-
puncture plus mind (n=1). Among them, approx-
imately 90.7% (n=39) reported significantly improved

QoL of CAM for dementia patients, except for four

studies.

The most frequently used QoL measurement tools
for the meta-analysis were QoL-AD and GQOL-D.
The combined effect of CAM based on four studies
(one group) showed that the QOL-AD estimates sig-
nificantly increased as compared with the active
control group (SMD: 0.507; 95% CI, 0.191-0.824;
p=0.01). The overall synthesized estimates evaluated
with the GQOL-D (two group studies) also showed
significantly improved QoL (SMD: 0.537, 95% CI:
0.238-0.837 p=0.000). Based on seven studies evalu-
ating CAM interventions cost-effectiveness out-
comes, it is difficult to state that mind or body inter-
ventions are more cost-effective. However, these
therapies must have been alternative options as
compared with several other CAM or conventional
treatments.

CAM is the oldest form of global treatment that has
been developed by different countries to address a
diaspora of diseases™. While various pharmaco-
logical and non-pharmacological therapies are used
to treat dementia and improve QoL, there is a long
history of CAM implementation to boost memory and
cognitive function. This includes managing the be-
havioral and psychological symptoms associated with
dementia’.

The study’s results suggest that oriental medicines
are effective in improving QoL and are cost-effective.
Previous clinical studies indicated that oriental medi-
cine may improve clinical outcomes regarding mini-
mental status examination (MMSE) scores for de-
mentia patientsgz’%). These include the Acorus cala-
mus, Popygonum nultiflorum, and polygala root. In
Korea, DGYS has often been used to treat patients
with cognitive disorders, including MCI* and to in-
crease the MMSE score for MCI”. Previous research
on traditional Chinese and Japanese herbal medicine
(TCM) mixtures also showed an improvement in sco-

polamine-induced memory impairment in mild and



severe dementia patients and rats®””. Therefore, it
may be inferred that those Oriental medicines im-
proved the clinical symptoms and QoL of patients
with dementia.

Although the treatment mechanism of acupunc-
ture for VaD is not fully understood, the clinical ef-
fects of acupuncture on VaD have been reported in
many clinical studies regarding one’s activities of
daily living (ADL) and MMSE®'. Our study found
that acupuncture was also effective in increasing
QoL in VaD or senile dementia®73®?, Although scien-
tific evidence regarding the mechanism of acu-
puncture has only been found in animal studies'®?,
it has been suggested that acupuncture may be useful
in relieving VaD symptoms and improving one’s cere-
bral blood supplyl(B). In addition to VaD patients,
during acupuncture, AD and MCI patients showed
activation in the temporal and frontal lobes, which
are closely related to memory and Cognition104). As
these clinical symptoms improve, the QoL of de-
mentia patients also improves.

Mind or body interventions are frequently used in
patients with mental illnesses and cognitive dis-
orders'®!®. These approaches offer a more acces-
sible and acceptable conventional mental health
treatment for patients who may not otherwise receive
treatment or those on whom conventional treatment
had little effect'®. A previous SR study reported that
a mind-body intervention for MCI reduced one’s risk
of falling, depression, stress, and dementia within

108)
one year

. Another SR on exercise intervention for
AD showed that 30~120 min of exercise inter-
ventions had a positive effect on global cognitive

function™”.

Moreover, an SR identified cognitive
therapy as a well-established mind intervention that
positively influences cognitive impairment in de-
mentia patients, although the results are incon-
clusive'®. As our SR focuses on the QoL’s effects, we

have shown that mind and/or body interventions
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have a positive effect on dementia patients. Mind in-
terventions, such as cognitive therapy, storytelling,
and reminiscence therapy improved QoL with vari-
ous instruments. These included GQOL-D, QOL-AD,
WHOQOL, DEMQOL, EQ-5D, and EQ-VAS.
Regarding cost-effectiveness outcomes, mind ther-
apy with cognitive stimulation was related to be
cost-effective, whereas body therapy was not”.
Although body intervention, such as exercise, does
not cure dementia, it may delay the onset or pro-
gression of dementia in older adults"?. Periodic
exercise ameliorates negative physical problems,

113)

such as falls and fractures ™ and has a positive asso-

ciation with MMSE scores'™?. Our study showed that

54,56,63,65,68, . .
345663 656878), such as exercise, 1m-

body interventions
proved the QoL in dementia patients. These mind
and/or body intervention studies also examined the
sense intervention. This included art therapy and for-
est healing programs, which were examined in this
SR7%77. They suggested that music therapy, aroma
therapy, herbal tea therapy, and exercise helped de-
mentia patients to improve their cognitive function
and relieve emotion.

In this SR, the most frequently used QoL instru-
ments were the GQOL-D and QOL-AD (20/43; 46.5%).
The GQOL-D consists of 15 items assessing cogni-
tion, psychological well-being, behavior, and ADL'?.
It was developed by including only items pertaining
to the QoL of patients with dementia in Korea''?.
The QoL-AD is a 13-item questionnaire designed to
assess the QoL reported by both a patient and a
caregiver. It explores the relationship between QoL
and demographic characteristics, such as cognitive
and functional status, depression, and engagement in
pleasant activities'”. In addition, high QoL-AD
scores were explained by low levels of depressive
symptoms, more independent functioning in ADL,

and more years of education'”. Owing to its useful-

ness, QOL-AD is globally utilized in research and
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clinical practice involving dementia patientsns).
Conversely, as our SR determined, over half the stud-
ies utilized various QOL instruments rather than the
GQOL-D and QOL-AD.

The WHOQOL-BREF, SF-12, SF-36, and EQ-5D are
generic QoL measures. The WHOQOL-BREF is a use-
ful tool for assessing patients with mild-to-moderate
dementia. This is because it includes important di-
mensions commonly omitted from other dementia
measures' . Conversely, the SF-12 or SF-36 may not
be suitable for severe dementia because it may be
difficult to detect subtle changes or deterioration in
a clinically critical state. Therefore, generic instru-
ments utilized for the general population may be
used to find out the health status of participants with
mild to moderate dementia'*®. For patients with se-
vere dementia, caregivers completed the QoL scale,
rating their impression of the patient’s QoL**®7 in
our SR. Thus, EQ-5D and DEMQOL were measured in
two versions: EQ-5D, EQ-5D proxy or DEMQOL, and
DEMQOL proxies.

Although the SF-12, SF-36, EQ-5D, and WHOQOL
are widely used methods for QoL measurement, these
instruments measure the overall good condition or
general health of an individual's physical, mental,
and social abilities. It is necessary to compre-
hensively consider the social and psychological im-
pacts from the perspective of QoL. The EQ-5D proxy
or DEMQOL-proxy may be a solution to these chal-
lenges because caregivers represent their patients’
QoL. The Morris dementia scale evaluates one’s living
ability, self-esteem, and emotional condition”. LSI-
A, a social and psychological measure, has been used
in the fields of geriatrics and gerontologym). The
CIQOL was also designed to measure QoL in patients
with cognitive impairment87).

In this study, the QoL outcomes may not be syn-
thesized into a single segment of evidence because

they were measured by using diverse instruments. If

there is a newly developed CAM treatment, it is ex-
pected to introduce potentially incremental QoL out-
comes for dementia. Thus, it may be helpful to use
only a few standard QoL instruments in many clinical
studies to compare and identify the marginal effects.
Therefore, further research is required to organize
QoLs for optimal selection according to the type and
severity of dementia and a variety of interventions.

Our study has some limitations: First, most studies
in our SR had bias assessments. The existence of bias
may threaten the validity of the results. Nevertheless,
our SR included these publications in an attempt to
integrate the QoL’s effects reported therein for vari-
ous CAM interventions.

Second, there may have been a file-drawer effect
or publication bias in our meta-analysis. It may be
challenging to locate all articles or data sources ex-
clusively, especially for CAM interventions. In addi-
tion, our meta-analysis may have missed studies that
measured QoL outcomes using specific instruments
whose names may not have been identified or men-
tioned in the study, which leads to a difficulty in
identifying those studies. We searched the literature
published in English, Korean, or Chinese for practical
reasons. This may have resulted in the loss of re-
search data on CAM for dementia published in other
languages.

Third, the small sample size of the studies included
in our meta-analysis may have led to a sampling er-
ror bias. This may have influenced the effect size of
the meta—analysislzl). Among the 43 final articles in-
cluded in the meta-analysis, 11 had fewer than 30
participants. Although the random effects model was
applied for the meta-analysis, the sampling error
biases may not have been fully accounted for.

Fourth, we synthesized the general effects of vari-
ous CAM programs on QoL outcomes by merging the
QoL values measured with an identical scale for vari-

ous interventions. This may have resulted in stat-



istical heterogeneity problems. In addition, high het-
erogeneity may have resulted from the differences
across studies regarding single or a combination of
interventions, study populations, or disease duration
and severity. These limitations may be solved as more
evidence and comprehensive results are accumulated.
Therefore, further studies investigating QoL out-
comes are required to ensure sufficient participants,
adequate study duration and follow-up periods, and
improved quality research performance.
Considering that dementia is a disease with long-
term conditions, long-term follow-up monitoring is
required. As temporary improvement does not con-
stitute the sufficient management of dementia, the
long-term benefits of CAM interventions should be
investigated to obtain clinically meaningful infor-
mation. In addition, more cost-effectiveness studies
should be conducted to verify whether the CAM’s
merits are of economic value. As dementia burdens
not only patients, but also society, the value of CAM
should be established from the payer’s or societal

perspectives.

V. CONCLUSION

This study indicated that CAM interventions assist
patients with dementia by improving their QoL.
Considering that dementia is a disease that degener-
ates one’s QoL and aggravates the disease burden in
patients and society, CAM therapies may be consid-
ered a part of the clinical management of dementia.
They may be utilized to complement the most com-
mon pharmacological treatment. Furthermore, poli-
cymakers may need to consider expanding the cover-
age of health insurance to include CAM treatment for
dementia patients to improve the QoL and societal

benefits provided by CAM interventions.
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