
O

E
p
h

H
a

b

a

A
R
R
A
A

K
I
C
P
K
H

1

i
w
e
w
2

t
f
b
a
u

M
3

h
2
c

Integrative Medicine Research 8 (2019) 133–137

Contents lists available at ScienceDirect

Integrative  Medicine  Research

j o ur na l homepage: www.imr- journa l .com

riginal  Article

ffectiveness  of  integrative  medicine  program  for  dementia
revention  on  cognitive  function  and  depression  of  elderly  in  a  public
ealth  center

ae  In  Ahna,  Min  Kyung  Hyun b,∗

Hongeun Branch Center (Korean Medicine Health Promotion Center), Seodaemun-gu Community Health Center, Seoul, Republic of Korea
Department of Preventive Medicine, College of Korean Medicine, College of Korean Medicine, Dongguk University, Gyeongju, Republic of Korea

 r  t  i  c  l  e  i  n  f  o

rticle history:
eceived 25 March 2019
eceived in revised form 24 April 2019
ccepted 24 April 2019
vailable online 30 April 2019

eywords:
ntegrative medicine program
ognitive function
ublic health center
orean medicine
ealth promotion program

a  b  s  t  r  a  c  t

Background:  This  study  investigated  the  effectiveness  of  an  integrative  medicine  program  (IMP)  for
dementia  prevention  on cognitive  function,  depression  and  quality  of  life  (QOL)  of  elderly  in a public
health  center.
Methods: This  study  employed  a  before-after  study  design  to  assess  effectiveness  of the  IMP  for  dementia
prevention  for community  dwelling  elderly  over  60  without  diagnosis  of  dementia.  Cognitive  function
was  measured  using  the  Mini  Mental  State  Examination  for Dementia  screening  (MMSE-DS),  digit  span
test (DST)  and  trail  making  test  (TMT).  The Geriatric  Depression  Scale  Short  Form-  Korean  version  (GDSSF-
K)  and  EQ-5D  were  used  to evaluate  depression  and  health-related  quality  of life. The  IMP  composed  of
acupuncture,  moxibustion,  physical  activities,  meditation,  laughter  therapy  and  music  therapy  was  held
once a week  over  8 weeks.  A paired  t-test  was  used  to compare  the pre and  post-test  results.
Results:  After  screening  93  people,  a total  of  48 were  included  in the  analysis.  Evaluation  of  the  cognitive

function  revealed  that  TMT-A  (p = 0.028)  and  TMT-B  (p =  0.0013)  were  significantly  reduced,  but  MMSE-DS
(p  =  0.309)  and  DST  (DSF:  p =  0.855,  DSB:  p = 0.176)  were  not  statistically  significant.  Depression  (p <  0.01)
and  preventive  behavior  for  dementia  (p <  0.0001)  of  the  participants  were  improved  after  the  IMP.
Conclusion:  The  IMP  for dementia  prevention  may  have  beneficial  effects  on  cognitive  function  and
depression  of elderly.  However,  a well-designed  follow-up  study  is  needed  to  confirm  this  conclusion.
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. Introduction

Dementia is a significant problem in elderly individuals that also
nfluences public health. There were an estimated 50 million people

ith dementia worldwide in 2018 and 9.9 million new cases occur
very year. In addition, medical expenditures for dementia in 2018
ere estimated to be US$ 1 trillion, which is expected to double by

030.1

Despite many attempts to develop an effective cure for demen-
ia, these have not been successful and the paradigm has changed to
ocus on prevention of the disease.1,2 Pathological progress begins

efore clinical signs appear; therefore, it is important to prevent
nd intervene in healthy and preclinical stages. Recent studies have
sed multimodal approaches including exercise, depression, and
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managing risk factors of dementia that can be modifiable.3 How-
ever, dementia programs in Republic of Korea usually focus on
dementia patients and caregivers, while there are few preventive
programs for healthy and high risk elderly.4

Traditional medicine in East Asian countries such as Korea,
China, and Japan emphasizes preventing diseases, which is known
as ‘mibyung ( )’. Mibyung is a concept that refers to sub-health,
including healthy state, incubation period of a disease and having
symptoms, but below the diagnosis criteria.5 In mibyung, there are
many integrative medicine programs (IMPs) for disease prevention
and health promotion targeting individuals from children to elderly
in community health centers. IMPs for dementia prevention have
been conducted at some public health centers, but few of these
have been academically reported.6,7 IMPs for dementia prevention
are composed of acupuncture, exercise and various activities
to stimulate cognitive function, to improve quality of life (QOL)

and relieve depression. In the previous studies, acupuncture may
have positive effects on cognition, demonstrating better cognition
scores than drugs alone and improved effects of drugs during
amnestic mild cognitive impairment.8 Moxibustion has been
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uggested to improve memory and daily living activities while
educing frequent urination and dyspepsia.9 It has been shown
o be beneficial in irritable bowel syndrome and more effective at
reating primary insomnia than medication.10,11 Physical activity is
ecommended for dementia prevention with moderate strength of
vidence.3 Meditation may  offset age-related cognitive declines,12

hile music, laughter and herbal tea therapy reduce depression
nd stress.13–15

In this study, we investigated the effectiveness of the IMP for
ementia prevention for community-dwelling elderly in a public
enter. We  primarily focused on the cognitive effects of the pro-
ram, using measures for global cognition, attention and executive
unction. Also, effects on depression, QOL and dementia related
nowledge/attitude/behavior were also examined.

. Methods

.1. Study design and participants

This study employed a before-and-after method, a type of a non-
xperimental design, to investigate the effectiveness of the IMP  for
ementia prevention on cognitive function, depression and QOL of
lderly in a public health center. Pretests of cognitive were con-
ucted prior to starting the program (week 0).Pretests for those
ho had difficulty in visiting public health center in advance were

onducted an hour earlier on the first day of the program. Post cog-
itive tests were conducted on week 8, the last day of the program.

 survey of depression and QOL was conducted on the first day (1st
eek) of the program as a pretest and on the last day (8th week) as

 posttest. Participants checked their own survey (as the researcher
ead each question one by one. Assistants helped respondents who
ould not follow the researcher’s progress.

The selection criteria of the participants were as follows;
Inclusion criteria

 Adults aged 60 and older living in ‘S’ community
 Had not been diagnosed with dementia
 Were able to communicate, listen and perform the program activ-
ities

 Agreed to participate in the research

Exclusion criteria

 Diagnosed with dementia or Parkinson’s disease and were taking
prescribed medicine

.2. Recruitment and consent

Participants were recruited through notices and advertisements
n public health centers, community service centers and local news-
apers of ‘S’ community. Recruitment was started one month
efore the program started.

If people wanted to participate they visited the ‘H’ branch
ealth center for baseline assessment, at which time the researcher
xplained the purpose and method of the study and participants
ere asked to sign a written consent. Screening, consent and
retesting were performed face to face by the researcher.

.3. Integrative medicine program (IMP)
The IMP  for dementia prevention was performed from 3 July
o 10 November 2017 at ‘S’ community center. The IMP  consisted
f acupuncture, moxibustion, meditation, activities (physical
ctivities, laughter therapy, music therapy and herb tea therapy),
icine Research 8 (2019) 133–137

and health education (Supplementary Figure 1). The IMP  was
conducted once a week for 8 weeks.

2.3.1. Acupuncture and moxibustion
Participants received acupuncture and moxibustion every week

except for the 8th week (7 times) from two  Doctors of Korean
Medicine (DKM). The acupoints treated were GV 20, Ex-HN1 on
the head, LI 4, HT 7, and PC 6 on the forearm, and ST 36 and LR
3 on the lower extremities, giving a total of 10 points for each
subject. Stainless acupuncture needles (WooJin; 0.20 mm × 30 mm)
were inserted vertically through the skin’s surface. The acupunc-
ture retention time was 20 minutes.

Acupoints were selected based on previous studies. A review
of acupuncture treatment applied to treat amnestic mild cognitive
impairment mentioned that the most frequently used acupoints
were GV 20, GV 24, GB 20, Ex-HN1. Additionally, another review of
acupuncture treatments for dementia revealed that the acupoints
used in the included studies were GV 20, GV 24, Ex-HN1, GB 20
(head), BL 18, BL 23(trunk), PC 6, HT 7, KI 3, GB 39, ST 36, ST 40, SP
06, and LR 3.8,16

Moxibustion was also conducted to relieve physical symptoms
and improve QOL of participants. Specifically, an electronic moxa
(Onttum) was  used at CV4 at 42◦C for 20 minutes.

2.3.2. Meditation
Meditation was  led by an expert in its use for enhancing cogni-

tive ability. For meditation, participants sat on a mat  and listened
to calm music while they were led to relax and breathe deeply for
5 minutes. Meditation was  also conducted seven times (every week
except week 8).

2.3.3. Activities
Physical activities were practiced for one hour biweekly to

improve cognitive function. Exercise sessions were explained and
demonstrated by the lecturer and by watching videos. The 60-
minute exercise program consisted of 25 minutes of stretching and
35 minutes of dementia prevention aerobic exercise developed by
the National Health Insurance Service.

Laughter therapy, music therapy and herbal tea therapy were
each provided once to relieve stress and reduce depression. Therapy
was administered by a laugher therapist, music therapist and DKM.

2.3.4. Health education
Health education was  performed three times; dementia, geri-

atric depression and good lifestyle for well-living in the concept of
‘Yangsaeng ( )’ for 30–50 minutes. A DKM conducted education
regarding dementia and Yangnseng, while a mental health social
worker in ‘S’ community mental health center provided geriatric
depression education.

2.4. Primary and secondary outcome measurement

The primary outcome measure was cognitive function. Sec-
ondary outcome measurements were depression, QOL  and
knowledge/attitude/preventive action of dementia. We  used the
Mini Mental State Examination for Dementia Screening (MMSE-
DS),17 Digit Span Test (DST) and Trail Making Test (TMT) for
cognitive function. For the specific assessment of cognitive func-
tion of healthy older adults without diagnosis of dementia DST
and TMT  were involved as primary cognitive outcome. Geriatric

Depression Scale Short Form (GDSSF-K) was  used for depression,18

and EQ-5D for QOL.19 In addition, a questionnaire of knowl-
edge/attitude/behavior of dementia was  used to assess knowledge,
attitude and preventive behavior related to dementia.20
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pretest: 214.62 ± 130.62, posttest: 179.24 ± 91.07, p = 0.001) on
average (Fig. 1).

After participation in the program, the score of GDSSF-K
decreased significantly (pretest: 5.15 ± 4.21, posttest: 4.04 ± 3.67,

Table 1
General characteristics of the participants

N = 48 %

Sex
Male 9 18.8
Female 39 81.2

Age  groupa

<65 6 12.5
65–75 31 64.6
>75  11 22.9

Religion
Have religion 41 85.4
No  religion 7 14.6

Marital status and spouse
Married 27 56.2
Widowed/Divorced 20 41.7
Other 1 2.1

Living arrangement
Living alone 18 37.5
Living with spouse 17 35.4
Living with children 13 27.1

Education perioda

0–3 7 14.6
4–6  6 12.5
7–12  20 41.7
≥13 15 31.2

Diseaseb

None 3 6.3
Hypertension 20 41.7
Diabetes 9 18.8
Dyslipidemia 18 37.5

Medication
Yes  39 81.2
No  9 18.8

Smoking
Yes  2 4.2
No  46 95.8

Drinking
Yes  9 18.8
No  39 81.2

Exercise
H.I. Ahn and M.K. Hyun / Integrati

.4.1. MMSE-DS
Mini Mental State Examination (MMSE) is a recommended

nstrument for screening dementia and assessing global cognitive
unction worldwide. However, it has few questions for memory and
xecutive function.21

.4.2. DST
Digit span, which measures attention, concentration and work-

ng memory, is a simple and useful method for assessing elderly
atients, particularly those with dementia. The DST has two sub-
ests, digit span forward (DSF) and digit span backwards (DSB). DSF
s considered to measure attention and short term memory and DSB
o evaluate working memory.22 After listening to a series of num-
ers read by the investigator, a participant is required to repeat the
umbers in the same order in the forward test and in reverse order

n the backward test. The raw score is the total number of correctly
ecalled trials.

.4.3. TMT
The trail making test measures executive function and atten-

ion. It is divided into two tests, A and B. TMT-A is more related to
ttention and TMT-B is related to executive function.23 TMT-A is
sed to connect distributed numbers in ascending orders from 1 to
5 and TMT-B is used to link numbers from 1 to 13 and letters from

Ga’ to ‘Ta’ (Korean alphabet) alternately.24 In this trial, the Korean
ersion of the TMT  was  used, which is a subtest of the Consortium
o Establish a Registry for Alzheimer’s disease Neuropsychological
attery-Korean version (CERAD-K).25 Unlike the CERAD-K, the time
as measured until the end, even if it took more than 5–6 minutes.

.4.4. GDSSF-K
The method used to measure depression in this study was devel-

ped by Kee.18 The cut-off point of the GDSSF-K is 5. A total score
f 0–4 indicates normal, 5–9 is mild depression symptom, and 10
nd over indicates severe depression.

.4.5. EQ-5D
EQ-5D is a health-related quality of life (HRQOL) tool developed

y the EuroQol group. The measurement used in this trial was EQ-
D-3L, which has been used since 2005 in the Korea National Health
nd Nutrition Examination Survey to measure the national HRQOL.
he formula of preference weight for the EQ-5D index used in this
tudy was from Lee’s model.26

.4.6. Survey of knowledge/attitude/behavior of dementia
The survey included in the guideline from the Korea health pro-

otion institute is composed of 12 items for knowledge, eight items
or attitude and 10 questions pertaining preventive behavior of
ementia.

.5. Statistical analysis

To investigate the effects of the integrative program, subjects
ho had more than two absences were excluded in the analysis.
lso, tests of those who  could not recall the sequences of Korean
lphabet and give up finishing the TMT-B was excluded in analyz-
ng trail making test B. Paired t-tests were used to compare pre
nd post-test data. All data were analyzed using the R program (R
oundation for Statistical Computing, Vienna, Austria). The level of
ignificance was set at p = 0.05.

. Results
After assessment of 93 elder adults, three who  took medicine
elated to dementia and mild cognitive impairment were excluded
rom the study and another two people refused to participate in the
rogram. Among 88 participants who were allocated to the IMP, 48
icine Research 8 (2019) 133–137 135

completed the program. Thirty eight people did not complete the
program and two did not receive the tests (Supplementary Figure 2)

3.1. General characteristics of participants

This study included 48 people (nine males and 39 females).
The average age was  71.2. When grouped by education years,
seven people (14.6%) had 0–3 years of education, six (12.5%) 4–6
years, 20 (41.7%) 7–12 years and 15 elderly (31.2%) had more
than 13 years. Most participants were taking medicines related to
chronic diseases and more than 70% of the participants exercised
regularly, with exercise occurring on an average of 4.37 days per
week (Table 1).

3.2. Effectiveness of the program

The scores of MMSE-DS (p = 0.31) and DST (DSF: p = 0.85,
DSB: p = 0.18) were not significant; MMSE-DS was 26.75 ± 2.09
on pretest and 27.06 ± 2.30 on posttest. DSF was 5.88 ± 2.48 on
pretest, 5.92 ± 2.39 on posttest and DSB was  4.38 ± 1.20 on pretest,
4.65 ± 1.45 on posttest. The time of the TMT  was  significantly
reduced by about nine seconds in TMT-A (pretest: 64.73 ± 42.64,
posttest: 55.5 ± 26.93, p = 0.03) and 35 seconds in TMT-B (N = 45,
Yes  35 72.9
No  13 27.1

a Years.
b Plural choices.
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ig. 1. Change in cognitive function. (A) MMSE-DS, (B) DST, (C) TMT. MMSE-DS, Mini
ental State Examination; DSF, digit span forward; DSB, digit span backwards; TMT,

rail making test.

 < 0.01) while QOL was slightly changed (pretest: 0.872 ± 0.10,
osttest: 0.877 ± 0.09, p = 0.70). Points on the questionnaire about
reventive behavior for dementia increased significantly from
1.31 ± 8.55 to 38.04 ± 5.14 (p < 0.0001) even though knowledge
p = 0.35) and attitude (p = 0.15) regarding dementia did not (Fig. 2).

. Discussion

This study investigated the effectiveness of the IMP  for
ementia prevention on cognitive function, depression and QOL of
ommunity-dwelling adults over 60. Concentrating on the effect on
ognitive function, we used three different cognitive measures that
valuate several cognitive functions. Because the subjects of this
tudy were elderly without diagnosis of dementia, the MMSE-DS
core was high and it was difficult to increase it further. The average
MSE-DS of the subjects was 26.75 on pre-test, which was  higher

han those in similar programs that reported improvement of the
MSE  score. These findings could be attributed to the average

ducation period of the participants being longer than that of other
tudies.7,27 Moreover, because the MMSE  is a screening instrument

or dementia, it has a limited ability to evaluate enhancement of
ognition. Although the scores of the DST did not show remarkable
mprovement, the time of TMT  was shortened significantly. This

eans the program may  have beneficial effects on executive
Fig. 2. Change in depression, quality of life and dementia survey. GDSSF-K; Geriatric
Depression Scale Short Form-Korean.

function. For the healthy elderly, four weeks of a combination
exercise program had no effect on DST, while the executive
function measures were improved.28 Some studies reported that
Tai chi improved the time of TMT  compared to the control group,
indicating the potential to maintain executive function.29,30 When
compared with other studies, shorter intervention periods seem
to have influenced our results. Moreover, the Korean version of
TMT-B tends to show lower performance than expected because
of difficulties recalling the sequences of the Korean alphabet.24

The mean score of the depression decreased from 5.15 in the
pre-test to 4.04 in the post-test, which is in the normal range. These
findings are similar to those of studies conducted by Song7 and
Han31 who also found improvements in depression.

The HRQOL was improved after participating in the program, but
not significantly. However, other studies have showed an improved
QOL when a different measurement tool and longer intervention
duration were used.7,27,31

In the survey related to dementia, only the preventive behav-
ior increased significantly. Similarly, IMPs for dementia prevention

improved the knowledge, attitude and preventive behavior for
dementia.6,7 We can expect better results if we  increase the fre-
quency of education in a follow-up study.
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To prevent dementia, it is important to manage the risk
actors; namely, physical inactivity, depression, obesity, hyper-
ension, diabetes, smoking and nutrition before onset of the
isease.3,32 Recent studies have applied an integrative approach
argeting those factors to delay cognitive decline and the onset
f dementia.2,3 Representative programs include the Seniors
ealth and Activity Research Program Pilot (SHARP-P), the Finnish
eriatric Intervention Study to Prevent Cognitive Impairment and
isability (FINGER), and a Mutidomain Approach for Preventing
lzheimer’s Disease (MAPT). As in this integrated prevention
trategy, the IMP  in our study was also structured. Acupuncture,
xercise and meditation were involved to stimulate cognition,
hile several therapies and moxibustion were performed to

educe depression and to improve HRQOL. The education provided
n the IMP  improved the performance of behavior that can delay
ognitive decline and prevent dementia. Education is necessary
or older adults to perform healthy habits and maintain the effects
f the health promotion program.33

It should be noted that this study has several limitations. First,
t employed a before-after study design without a control group,

hich results in a low level of evidence. Therefore, it is difficult
o exclude the subject-expectancy effect and placebo effect and to
eneralize the results of this study. Second, we could not conclude
hat this IMP  was helpful at preventing dementia because the study
eriod was too short and the frequency of interventions is low to
bserve the probability of conversion to dementia.

In conclusion, the IMP  consisted of acupuncture, moxibustion,
editation, activities and health education aimed at preventing

ementia for community-dwelling elderly over 60. The IMP  for
ementia prevention may  have beneficial effects on cognition func-
ion and depression of elderly. However, a well-designed follow-up
tudy is needed to confirm this conclusion.
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