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Background: Mild cognitive impairment (MCI), the early stage of dementia, requires effective interven- 

tion for symptom management and improving patients’ quality of life (QoL). Jujadokseo-hwan (JDH) is 

a Korean herbal medicine prescription used to improve MCI symptoms, such as memory deficit. This 

study evaluates the improvement in QoL through JDH. Alongside a clinical trial, it estimates the cost- 

effectiveness of JDH, compared to placebo, for MCI over 24 weeks. 

Methods: Changes in QoL were measured using the EuroQol-5 Dimensions (EQ-5D) and Korean version 

QoL-Alzheimer’s Disease (KQOL-AD). Direct medical and non-medical costs were surveyed and incremen- 

tal cost-effectiveness ratios (ICER) per QALY for JDH were produced. 

Results: In total, 64 patients were included in the economic evaluation (n = 35 in JDH, n = 29 in placebo). 

In the JDH group, EQ-5D and KQOL-AD improved by 0.020 (p = .318) and 3.40 (p = .011) over 24 weeks, 

respectively. In the placebo group, they increased by 0.001 (p = .920) and 1.07 (p = .130), respectively. The 

ICER was KRW 76,40 0,0 0 0 per QALY and KRW 108,0 0 0 per KQOL-AD for JDH, compared to the placebo 

group. 

Conclusion: JDH is not considered a cost-effective treatment option compared with placebo; however, it 

positively affects QoL improvement in patients with MCI. 

© 2023 Korea Institute of Oriental Medicine. Published by Elsevier B.V. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 
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. Introduction 

Dementia is a global public health issue that imposes a heavy 

conomic burden worldwide. 1 Dementia is a progressive neurocog- 

itive disorder requiring assistance with daily activities due to the 

eterioration of intellectual, social, or occupational functions. 2 , 3 

onsequently, social and informal care costs for patients are con- 

iderable, accounting for a large proportion of total dementia man- 

gement costs. 4 , 5 The societal costs of dementia increase with the 

everity of the disease, requiring higher patient care. 6-10 Therefore, 
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lowing or preventing transition to the advanced stage effectively 

educes the economic impact. 11 In this context, increasing atten- 

ion is being paid to mild cognitive impairment (MCI), which is a 

recursor of dementia. 12 , 13 

MCI is an intermediate phase between normal aging and de- 

entia that deteriorates one or more domains of cognition, includ- 

ng memory, attention, language, visuospatial skills, and executive 

unction. 14-16 Patients can perform routine activities, such as eat- 

ng, dressing, bathing, or walking, unlike dementia, but they have 

roblems performing daily instrumental functions such as cook- 

ng, shopping, using public transportation, or handling money. 17 , 18 

europsychiatric disturbances such as depression, anxiety, and ap- 

thy are commonly observed in patients with MCI. 19 These cog- 

itive, functional, and psychiatric symptoms are associated with a 

ow quality of life (QoL) in patients with MCI. 20-22 Furthermore, 

atients with cognitive deficits, such as memory deficit (amnesia) 
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r non-cognitive symptoms, have a high risk of developing demen- 

ia. 23-25 

Although not all patients progress to dementia, about 50% of 

atients with MCI develop dementia within three years and about 

0% develop dementia within six years. 15 The major treatment 

trategy for MCI is disease-modifying, which can reduce the preva- 

ence of dementia. 26-28 Interventions targeting biomarkers, includ- 

ng beta-amyloid plaques, neurofibrillary tangles, and inflamma- 

ion, that contribute to neurodegeneration are theoretically con- 

idered as a potential pharmacotherapy for MCI. 29 Clinical trials 

ave been actively conducted to evaluate the effectiveness of amy- 

oid therapy, anti-inflammatory agents, and antioxidants. 30 How- 

ver, none of these therapeutic options decreased the risk of con- 

ersion from MCI to dementia with certainty. 31 

As no clinically-evidenced treatments have been determined to 

ate, interventions for symptom and QOL improvement are a pri- 

rity for now. 32 Symptoms have been addressed as risk factors 

or the progression of MCI to dementia. 33 , 34 Furthermore, cogni- 

ive complaints and psychological symptoms, particularly depres- 

ion, in MCI increase patient dependency, 31 , 35 which can be a pre- 

ictor for cost burden in the MCI phase. 6 This is because patient 

ependency imposes a higher caregiver burden and requires exten- 

ive consumption of medical services. 36 , 37 Depression and patient 

ependency are closely associated with lower QoL in patients. 36-38 

ppropriate options for alleviating symptoms or raising QoL may 

aintain or enhance patient independence, thereby relieving care- 

ivers’ distress and providing economic benefits to the patient or 

ociety. For this reason, symptom control and QoL improvement 

re crucial for the treatment of MCI. 

Pharmacological approaches such as cholinesterase inhibitors 

donepezil, galantamine, and rivastigmine) and NMDA antag- 

nists (memantine), approved for dementia, have not been 

hown to alleviate cognitive symptoms in MCI. 28 , 39 However, 

on-pharmacological treatments, including cognitive-behavioral 

raining, dietary supplementation, and exercise, can be helpful 

or symptom management. 31 , 39 Complementary and alternative 

edicine (CAM) is also considered a symptomatic therapy in South 

orea. 40-42 In Korean Medicine, as a representative of CAM in Ko- 

ea, herbal preparation products, acupuncture, electroacupuncture, 

nd moxibustion have been predominantly used to improve mem- 

ry loss, daily dysfunction, and anxiety in patients with cognitive 

mpairment. 43 

Jujadokseo-hwan (JDH, or ZhuziDushu Wan in Chinese) is a 

nown Korean herbal prescription in Korea and China that im- 

roves memory deficit symptoms. 44 Its prescription originated 

rom the 16 th century Ming Dynasty and was recorded as a 

reatment for forgetfulness in Donguibogam, a traditional Korean 

edicine book published in 1613. 45 JDH consists of seven sin- 

le herbal drugs, including components that enhance memory and 

ognition: P oria Sclertum cum Pini Radix, Poly galae Radix, Gingseng 

adix, Citri Unshius Pericarpium, Acori Graminei Rhizoma, Angelicae 

igantis Radix, and Glycyrrhizae Radix et Rhizoma . 46 In vivo studies 

nvestigating the memory-enhancing mechanism of JDH revealed 

hat it protects against nerve injury caused by oxidative stress or 

eta-amyloid and activates the brain by increasing cerebral blood 

ow, enhancing brain ability, memory, and learning. 47 , 48 In Korea, 

DH tablet has been approved for the treatment of forgetfulness 

y the Korean Ministry of Food Drugs Safety and is currently mar- 

eted as an over-the-counter medicine under the product name of 

Shimsahwan’. 49 

Several herbal medicine prescriptions, including JDH, have been 

uggested as candidates in a recent Korean medicine study explor- 

ng treatments for cognitive disorders. 46 Considering the memory- 

nhancing mechanism of JDH, it has the potential to be considered 

s a useful treatment for MCI. Still, there are insufficient studies 

esigned to prove the effectiveness of JDH in patients with MCI. 
2 
herefore, the first randomized clinical trial (RCT; KCT0 0 03570) 

as performed to explore the effectiveness of JDH for MCI in 

hree hospitals in Korea. 45 This RCT focused on the improvement 

f memory deficit (amnesia) through JDH compared to placebo 

ith the Seoul Neuropsychological Screening Battery, 2 nd Edition 

SNSB-II), the Mini-Mental State Examination for Dementia Screen- 

ng (MMSE-DS), and the Montreal Cognitive Assessment-Korean 

ersion (MoCA-K). Furthermore, this study assessed the QoL of pa- 

ients using two different QoL instruments considering the impor- 

ance of enhancing QoL for patients with MCI: the KQOL-AD, a 

ognitive impairment-specific measure, and EQ-5D, a generic QoL 

easure. 

The purpose of this study was to evaluate the improvement in 

oL by administering JDH and to assess the cost-effectiveness of 

DH for patients with MCI from a healthcare perspective in South 

orea. 

. Methods 

.1. Study design 

This economic evaluation was conducted using data from the 

CT, which evaluated the efficacy and safety of JDH for memory 

eficit (amnesia) in MCI disorders. The total clinical trial period 

as 24 weeks, including 12 weeks of the treatment period and 

n additional 12 weeks of follow-up observation. The recruited 

articipants were asked to visit eight times within 12 weeks of 

he treatment period. At each visit, they received clinical exami- 

ations and were requested to complete the survey questionnaire. 

he treatment and control groups received JDH or placebo orally 

hree times a day for 12 weeks of the treatment period. 

The clinical data used for the economic evaluation were ana- 

yzed using per-protocol (PP) analysis, and this cost-effectiveness 

nalysis model was established for a period of 24 weeks from the 

ealthcare perspective period in South Korea. 

.2. Participants 

Participants were recruited in a voluntary, competitive enroll- 

ent manner in three Korean medicine hospitals in Daejeon, 

eonju, and Gunpo in Korea. The subject identification number was 

iven only if they met the participant conformity assessment crite- 

ia. Participants were aged 45 to 85 years and diagnosed with mild 

CI according to the Diagnostic and Statistical Manual of Mental 

isorders (DSM-5). Participants were required to have scores com- 

arable to those of patients with MCI on several cognitive tests, 

uch as the Clinical Dementia Rating (CDR) (score 0.5), the Global 

eterioration Scale (GDS) (score from 2 to 3), and the MoCA- 

 (score below 22). In addition, participants should have no in- 

trumental impairment (Korean version of Instrumental Activity of 

aily Living; K-IADL score below 0.43) and must have received 

ore than six years of education (at least primary education). All 

articipants or their legal representatives should voluntarily agree 

o sign a written consent. 

In contrast, individuals with diseases other than MCI, such as 

lzheimer’s disease, vascular dementia, Parkinson’s disease, Hunt- 

ngton’s disease, and hydrocephalus were excluded. People with 

edical conditions that could possibly cause dementia, jeopar- 

ize their health during the test, or affect test results, were also 

xcluded. Volunteers with depression and other mental illnesses 

ere also ruled out. Medication history was also examined to ex- 

lude anyone who had been receiving dementia treatment or hor- 

one therapy. 



J.-E. Lee, H.W. Kang, S.-A. Jung et al. Integrative Medicine Research 12 (2023) 100914 

2

i

s

d

a

u

s

i

y

p

u

p

v

f

o

m

i

t

t  

w

p

b

2

n

w

K

s

m

i

w

c

w

h

T

h

t

p

2

2

i

p

t

c

I

2

r

w

p

a

Table 1 

Baseline Characteristics of Participants. 

JDH (n = 35) Placebo (n = 29) P-value a 

Age (mean) 66.5 67.1 .783 

Years of education (mean) 11.9 9.9 .036 

Sex (n(%)) 

Male 15 (42) 8 (27.6) .205 

Female 20 (57.1) 21 (72.4) 

Smoking (n(%)) 

No 25 (71.4) 23 (79.3) .332 

Quit for more than 6 months 10 (28.6) 5 (17.2) 

Yes - 1 (3.4) 

Drinking (n(%)) 

No 25 (71.4) 25 (86.2) .155 

Yes 10 (28.6) 4 (13.8) 

Employment status (n(%)) 

Paid employment 11 (31.4) 15 (42.9) .277 

House-hold worker 15 (42.9) 10 (28.6) 

Unemployed 8 (22.9) 4 (11.4) 

MMSE-DS 25.4 ± 2.9 24.7 ± 3.4 .389 

EQ-5D score 0.859 ± 0.11 0.879 ± 0.08 .490 

KQOL-AD score 30.03 ± 6.41 29.45 ± 4.93 .691 

EQ-5D, Euroqol five-dimension scale; JDH, Jujadokseo-hwan; MMSE-DS, Korean ver- 

sion of Mini Mental State Examination for Dementia Screening; KQOL-AD, Korean 

Quality of Alzheimer’s Disease 
a P-value was calculated using the independent t-test or chi-square test. 
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.3. Clinical outcomes: QoL and QALY 

The QoL of patients with MCI was assessed using two different 

nstruments: EuroQol-5 Dimensions (EQ-5D) and the Korean ver- 

ion of the Quality of Life-Alzheimer’s Disease (KQOL-AD). The QoL 

ata was collected at baseline, after treatment (at 12 weeks), and 

fter the observation period for follow-up (at 24 weeks). 

The EQ-5D is a valid, reliable, and responsive tool for the eval- 

ation of general QoL, developed by the EuroQoL group. Health 

tates measured by EQ-5D were converted into utility weights us- 

ng the representative sample of Korea. 50 The quality-adjusted life 

ear (QALY) for 24 weeks was obtained by multiplying the survival 

eriod by the utility weights. 

The Quality of Life-Alzheimer’s Disease (QOL-AD) is a widely 

sed questionnaire designed to measure QoL with cognitive im- 

airment ranging from MCI to severe dementia. 51 , 52 The Korean 

ersion of the QOL-AD is a valid and reliable QoL measurement 

or patients with MCI in Korea (Cronbach’s α: 0.860). 53 It consists 

f 13 questionnaires and asks about physical health, energy level, 

ood, living situation, memory, interpersonal relationships (fam- 

ly, marriage, friends), self as whole, the ability to do chores and 

hings for fun, money, and life as whole. The score for each ques- 

ion ranges from 1 to 4, and the total score ranges from 13 to 52,

ith a higher score indicating a higher quality of life. 53 , 54 Both the 

atients’ self-rating and proxy-rating versions were available, 52 , 54 

ut we leveraged the self-reported KQOL-AD questionnaires. 

.4. Costs 

To estimate the cost-effectiveness outcome, direct medical and 

on-medical costs that occurred during the 24 weeks of study 

ere collected. The costs were measured at the 2021 rate of the 

orean won (KRW). Since all costs considered and assessed in this 

tudy occurred within 24 weeks, no discounting was applied. 

Direct medical costs were the costs incurred for visiting Korean 

edicine hospitals and taking herbal medicine treatments accord- 

ng to the clinical trial protocol. The physician and lab exam fees 

ere identical for both groups and included in the direct medical 

osts. The costs related to herbal medicine (KRW 3,0 0 0 per day) 

ere only added to the direct medical costs of the JDH group. 

Round-trip transportation fares for visiting the Korean medicine 

ospitals eight times were considered the direct non-medical costs. 

he average travel cost per outpatient visit to a Korean medicine 

ospital was based on the data on transportation fees according to 

he type of medical institution in 2008. 55 Using the Statistics Korea 

rice index, the monetary values of 2008 were transformed to the 

021 monetary values. 56 

.5. Cost-Effectiveness analysis: ICER 

Cost-effectiveness analysis compares the additional costs to the 

mproved effectiveness of the new treatment intervention (in com- 

arison with its alternative). The incremental cost-effectiveness ra- 

ios (ICER) were calculated for a trial period of 24 weeks for the 

ost estimates over each QoL outcome of QALYs and KQOL-AD. 

CER = 

� Cost ( JDH ) − � Cost ( P lacebo ) 

� QoL outcome ( JDH ) − � QoL outcome ( P lacebo ) 

.6. Sensitivity Analysis 

Sensitivity analysis was performed to assess whether the study 

esults were stable, even as the assumptions applied to the study 

ere changed. We performed a sensitivity analysis from a societal 

erspective, in which productivity loss costs for both employees 

nd household workers were considered in addition to direct costs. 
3 
The lost productivity costs were calculated by multiplying the 

ost times, hourly compensation, and the rate of employees or 

ousehold workers. Data on lost hours due to absenteeism were 

elf-reported in the cost questionnaire survey during the trial. The 

urvey was conducted at the first visit (baseline), at the end of 

reatment (12 weeks), and at the end of the study (24 weeks). 

ourly wages for employees were calculated using the 2020 na- 

ional statistics data on Statistics Korea. 57 It was converted into 

he year 2021 KRW monetary value using the year-on-year nom- 

nal wage growth rate. 58 The hourly value of housework in 2014 

as KRW 10,569 and transformed to the 2021 monetary value us- 

ng the average annual growth rate of the value of unpaid house- 

ork. 59 , 60 We assumed that both the JDH and placebo groups had 

he same proportion of employees and household workers, which 

as calculated based on the participants’ characteristics. 

.7. Statistical Analysis 

All data were presented descriptively as frequency (%), mean, 

nd standard deviation. To examine the homogeneity between the 

ntervention and control groups, baseline characteristics were com- 

ared using the independent t-test or chi-square test. We con- 

ucted paired t-tests to evaluate the improvement in outcomes af- 

er the intervention. The difference-in-differences test was used to 

ompare changes between baseline and endpoints for JDH in com- 

arison with placebo. A p-value < .05 was considered statistically 

ignificant (two-tailed). IBM SPSS statistics version 25 (IBM Corp., 

rmonk, NY, USA) was used for all data analyses. 

. Results 

After screening 140 individuals, we found that 80 were eligi- 

le for participation in the clinical trial. They were randomly as- 

igned to the intervention group with JDH treatment (n = 43) or 

he placebo group (n = 37). A total of 64 participants (80%) com- 

leted all the visits (n = 35 for JDH and n = 29 for the placebo

roup) within 24 weeks, and their data was used for the economic 

valuation analysis. 

Table 1 below shows the demographic characteristics, MMSE-DS 

cores, and QoL scores at baseline. There were no significant differ- 

nces between the JDH and placebo groups at baseline, except for 

ducation years ( Table 1 ). 
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Table 2 

Quality of life Outcomes within the JDH and Placebo during follow-up (per protocol). 

JDH (n = 35) Placebo (n = 29) 

p-value 
Mean ± SD (p-value) Mean ± SD (p-value) 

EQ-5D 

(range 0–1) 

Baseline 0.859 ± 0.11 0.876 ± 0.08 

12 weeks 0.880 ± 0.10 (.272) 0.890 ± 0.09 (.479) 

24 weeks 0.880 ± 0.12 (.318) 0.878 ± 0.09 (.920) 

Change a 0.020 ± 0.12 0.001 ± 0.10 .519 

KQOL-AD 

(range 

13–52) 

Baseline 30.03 ± 6.41 29.45 ± 4.93 

12 weeks 32.00 ± 5.93 (.001) 31.41 ± 4.70 (.008) 

24 weeks 33.43 ± 7.79 (.011) 30.52 ± 5.34 (.130) 

Change a 3.40 ± 7.46 1.07 ± 3.69 .110 

QALY For 12 weeks b 0.2017 ± 0.0219 0.2051 ± 0.0151 

For 24 weeks b 0.4046 ± 0.0405 0.4092 ± 0.0288 

Change c 0.0080 ± 0.0386 0.0047 ± 0.0316 .713 

Abbreviations: EQ-5D, Euroqol five-dimension scale; KQOL-AD, Korean Quality of Alzheimer’s Disease; QALY, 

Quality Adjusted Life Years. 
a Change was difference between baseline and 24 weeks, within the group. 
b QALY for 12 or 24 weeks was calculated by using the area under the curve. 
c QALY change was an increase in QALY by intervention during 24 weeks of study. 

Table 3 

Costs for 24 weeks per person (2021KRW). 

JDH Placebo 

Costs for 24 weeks per person (KRW) 

Direct medical cost 862,000 610,000 

Direct non-medical cost 23,000 23,000 

Lost productivity cost for employee 8,800 11,100 

Lost productivity cost for household worker 8,800 8,900 

Total costs for 24 weeks per person (KRW) 

Base-case a 885,000 633,000 

Sensitivity analysis b 902,000 653,000 

JDH, Jujadokseo-hwan 
a Base case included direct costs from a healthcare perspective. 
b Sensitivity analysis scenario considering both direct costs and produc- 

tivity loss costs from a societal perspective. 
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.1. Quality of life outcomes 

Table 2 below shows the QoL scores of the EQ-5D and KQOL- 

D at each follow-up point. The QoL scores in JDH sequentially 

ncreased for both EQ-5D and KQOL-AD during the 24 weeks of 

tudy. In the placebo group, the QoL scores increased during the 

2 weeks of administration and slightly decreased thereafter for 

he follow-up period. During 24 weeks of study, the improvement 

n EQ-5D scores was greater in the JDH group than in the placebo 

roup, but there was no statistically significant difference between 

hem (p = .519). For the KQOL-AD scale, the score significantly in- 

reased in JDH (p = .011) from baseline. However, the change in 

QOL-AD was not statistically different from that in the placebo 

roup (p = .110). 

On the other hand, the increased QALYs during 24 weeks for 

he JDH group (0.0080 QALYs) was approximately 1.7 times greater 

han the increased QALYs in the placebo group (0.0047 QALYs) 

 Table 2 ). 

.2. Costs 

The cost estimates generated during 24 weeks of study periods 

re summarized in Table 3 below. The direct medical cost of the 

DH group was 1.4 times greater than that of the placebo group 

ecause of the daily dosage cost of KRW 3,0 0 0 for JDH ( Table 3 ).

he direct non-medical costs were identical, as both groups were 

equired to visit hospitals eight times. Therefore, the total cost was 

pproximately 40% greater in the JDH treatment group than in the 

lacebo group ( Table 3 ). 
4 
The average loss of work productivity during 12 weeks of treat- 

ent was 0.25 hours and 0.43 hours per person in the JDH and the 

lacebo group respectively. During the subsequent 12 weeks of ob- 

ervation, the average missing work time was similar between the 

wo groups (0.43 and 0.44 hours). According to the survey, the em- 

loyment rate of participants was 44% in the treatment period and 

7% in the follow-up period. Based on the employment rate, miss- 

ng work time, and hourly wages, the lost work productivity costs 

uring 24 weeks were KRW 8,800 in the JDH and KRW 11,100 in 

he placebo group. 

The average loss time of household work for participants was 

.64 hours vs. 0.60 hours during 12 weeks of treatment periods 

nd 0.79 hours vs 0.85 hours during the 12 following weeks of ob- 

ervation, respectively. The household service worker rate was 38% 

ver 24 weeks. The lost household work productivity costs during 

he 24-weeks were KRW 8,800 in the JDH and KRW 8,900 in the 

lacebo group. The total costs, including both direct and indirect 

osts for the JDH group (KWR 902,0 0 0) were 1.38 times greater 

han the placebo group (KRW 653,0 0 0) ( Table 3 ). 

.3. Cost-effectiveness analysis 

The ICER results are presented in Table 4 below. The base case 

odel analyzed from the healthcare perspective showed that the 

ncremental direct costs of using the JDH for treating patients with 

CI was KRW 76,40 0,0 0 0 for increasing one QALY compared to 

lacebo ( Table 3 ). With regard to a one-point increase in KQOL-AD, 

he incremental cost during 24 weeks was KRW 108,0 0 0 ( Table 4 ).

Considering both direct and indirect costs, the result of ICER for 

4 weeks was an 75,60 0,0 0 0 KRW/QALY and 107,0 0 0 KRW/KQOL- 

D f or providing JDH in patients with MCI compared to the 

lacebo group ( Table 4 ). 

. Discussion 

This study was performed to identify the effectiveness and eco- 

omic outcomes of JDH in patients with MCI. First, we assessed 

oL using two different QoL-instruments, EQ-5D and KQOL-AD. We 

bserved an improvement in QoL in patients with MCI who re- 

eived JDH using both questionnaires. After 6 months of receiving 

DH compared to baseline, the EQ-5D score increased by 0.02, and 

he KQOL-AD score increased by 3.4. A statistically significant im- 

rovement was seen in KQOL-AD but not EQ-5D, resulting from 

he difference in the characteristics of the two QoL scales. The EQ- 

D is the most widely used generic QoL instrument, but it does 

ot focus on specific diseases. It has problems with ceiling effects 
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Table 4 

Results of Incremental cost-effectiveness ratio (ICER). 

QoL Analysis Delta a � QoL Delta a costs (KRW) ICER (KRW/QoL) 

� 

b QALYs Base-case c 0.0033 252,000 76,400,000 

Sensitivity analysis d 250,000 75,600,000 

� 

b 

KQOL-AD 

Base-case c 2.33 252,000 108,000 

Sensitivity analysis d 250,000 107,000 

Abbreviations: ICER, Incremental cost-effectiveness ratio; KQOL-AD, Korean Quality of Alzheimer’s 

Disease; QoL, Quality of life; QALYs, Quality Adjusted Life Years. 
a Delta was the difference between JDH and Placebo. 
b � was the difference between baseline and 24 weeks, within group. 
c Base-case included direct costs from a healthcare perspective. 
d Sensitivity analysis included productivity loss costs in addition to the base case model. 
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nd especially lacks sensitivity in the domain of mental health. 61 

herefore, the EQ-5D results in this study may not fully demon- 

trate the effectiveness of JDH on QoL in patients with MCI. On the 

ther hand, the KQOL-AD is a disease-specific QoL instrument de- 

eloped for patients with mild to moderate dementia and is known 

o better reflect QoL in patients with cognitive impairment than 

eneral QoL measures. 8 In this context, JDH, which significantly al- 

ered KQOL-AD scores, might be considered a promising treatment 

or managing QoL in patients with MCI. 

Although KQOL-AD is a reliable and valid QoL-scale for patients 

ith cognitive deficits in Korea, 54 the minimal change in KQOL- 

D score that can evaluate the adequacy of MCI treatment is still 

nknown. To our knowledge, there have been three previous stud- 

es in Korea that compared the KQOL-AD scores between patients 

ith MCI (or CDR rating of 0.5) and normal cognitive individu- 

ls. 53 , 62 , 63 Three studies reported that the KQOL-AD score of nor- 

al cognitive individuals was two to four scores higher than that 

f patients with MCI, 53 , 62 , 63 and the difference is similar to a 3.4 

oint increase in the JDH group in our study. For example, a study 

ad a difference in KQOL scores of 2.98 points (32.62 in MCI vs. 

5.60 in normal cognition) that used composite KQOL-AD calcu- 

ated from patient and proxy scores, in contrast to our study. 53 

n the other two studies using patient-rated KQOL-AD similar to 

ur study, the KQOL-AD of MCI and normal cognition was 27.93 

s. 29.50 and 33.9 vs. 30.1, respectively. 62 , 63 As the calculation 

ethodology for KQOL-AD and baseline characteristics (e.g., age, 

ex, educational years, MMSE) was different, the QoL scores at the 

ame stage were inconsistent in each study. However, a 3.4 score 

ncrease in KQOL-AD in our study, as a result of receiving JDH, 

ay imply a meaningful improvement in QoL, given the differences 

n KQOL-AD scores between normal cognition and patients with 

CI. 

Subsequently, we developed and assessed a cost-effectiveness 

odel for JDH in patients with MCI. Our economic model sug- 

ested that the incremental cost of using JDH is about 76,40 0,0 0 0 

RW per QALY of patients with MCI compared to placebo. This 

CER value was higher than the payer’s threshold value, which is 

sually suggested as GDP per capita (KRW 35,20 0,0 0 0, as GDP per

apita in 2021). 64 , 65 Although the ICER results in our study ex- 

eeded the willingness to pay in South Korea, the economic value 

f JDH should be determined considering the benefits of therapeu- 

ic intervention at the MCI phase and how QoL improvement can 

educe care burden and save medical resources. 

This study has several strengths. First, our study is the first to 

nalyze the cost-effectiveness and provide economic evidence for 

DH in patients with MCI. In Korea, effective treatment interven- 

ions for MCI are still being explored, and few economic evaluation 

tudies have been conducted. Despite the long history of Korean 

edicine, evidence for the effectiveness and cost-effectiveness of 

orean herbal medicine is still sparse. Therefore, this study will be 

elpful in policymakers’ decision-making and establish the basis 
or Korean herbal medicine. 

5 
Second, our study assessed the improvement of QoL in patients 

ith MCI as a clinical outcome of JDH. Although most studies eval- 

ated the effectiveness of treatment for MCI using cognitive scales, 

articularly MMSE, 66 QoL is a more clinically relevant treatment 

esponse than standard cognitive scales. 21 , 51 This is because cog- 

itive tests may not sensitively detect small changes in cognitive 

unction in patients with MCI. 32 , 67 , 68 Additionally, deterioration of 

CI results from a complex interaction of cognitive, functional, and 

sychiatric factors, 66 so measuring only cognition may not accu- 

ately capture the overall usefulness of interventions for MCI. The 

QOL-AD consists of items related to the functional, physical, and 

sychiatric dimensions, KQOL-AD may present the complex effec- 

iveness of JDH on MCI. 

However, this study has several limitations. First, the sample 

ize of the clinical trial was not large enough to suggest therapeu- 

ic outcomes with adequate statistical power. Therefore, the im- 

rovement in QoL by receiving JDH, measured using EQ-5D and 

QOL-AD, might not exhibit a statistically significantly difference 

ompared to placebo. However, this is a common issue in eco- 

omic evaluation studies set alongside RCT, where only a minimum 

umber of study samples are allowed to participate to obtain sig- 

ificant meaning. 

Second, uncertainty may arise in estimating daily activity im- 

airment costs. As there is no standard method to estimate lost 

roductivity costs in household work, this study used the hourly 

alue of household work, which was arbitrarily calculated by syn- 

hesizing data from several sources. 

Third, it might be insufficient to determine the overall out- 

omes of JDH on QoL and cost-effectiveness within 24 weeks al- 

hough six months can be regarded as a mean study duration for 

ost-effectiveness analysis alongside clinical trials in patients with 

ognitive deficits. 69 Considering the characteristics of MCI as a pro- 

ressive and chronic condition, evaluation over long-term observa- 

ion is desirable to confirm the QoL and economic benefits. Given 

hat the continuous improvement in QoL over 6 months in the JDH, 

 longer follow-up may lead to meaningful differences in QoL and 

ALY, resulting in better ICER value favorable to JDH. Further stud- 

es should be performed to estimate the long-term prognosis by 

sing, for example, a Markov prediction model. 

Finally, our results using placebo-controlled cannot be general- 

zed to the actual clinical setting, where providers or patients are 

o choose one treatment among various active treatment options. 

or JDH, it was difficult to identify an active comparator because 

here is still no clinically proven CAM intervention as a standard 

reatment for MCI. Many economic evaluations on pharmacother- 

py in patients with cognitive deficits have compared a treatment 

f interest with placebo or no treatment control group. 70-75 In fu- 

ure, further research is needed to compare the QoL and cost of 

DH with other Korean Medicine, CAM intervention, and Western 

edicine treatment as well. 

In South Korea, drug reimbursement is determined according to 

he results of a cost-effectiveness analysis, which can rationally al- 
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ocate limited health care resources. To our knowledge, there are 

o insured medicines for MCI in Korea. Long-term intervention 

ith non-insured medicines increases the cost burden for patients 

ith MCI, making it difficult to maintain treatment. This can be a 

ignificant barrier to implementing timely treatments for patients 

ith MCI, which is a golden opportunity to prevent the transition 

o dementia. Future research should be conducted that includes a 

arge number of participants and a sufficient time horizon to pro- 

ide insured medicines based on an economic evaluation of pa- 

ients with MCI. 

In conclusion, this study showed that currently, JDH cannot be 

 cost-effective intervention option over placebo for patients with 

CI in Korea from a healthcare perspective. However, JDH demon- 

trated an improvement in QoL in patients with MCI. Considering 

hat QoL improvement is an important therapeutic outcome in the 

ong-term treatment plan for patients with MCI, JDH may be a po- 

ential treatment option to be considered in the clinical setting. 
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