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Abstract 
Dementia needs to be addressed by various researchers to reduce the risk of 
morbidity and progression. And dementia was regarded as one of lifestyle-related 
diseases, and it is estimated that about 10% of MCI (Mild cognitive impair-
ment) progresses to dementia in one year. In this study, we examined whether 
hand care therapy (HCT) as one of passive horticultural therapy was effective 
in preventing dementia/MCI. In result, the use of HCT was shown to be ef-
fective in preventing dementia and MCI illness and slowing progression. The 
elderly people tended to decrease iADL year by year, but the HCT group did 
not. In addition, the senile depressive tendency, which is said to be increasing 
year by year, tended to be reduced in the HCT-treated group. This is thought 
to be due to not only the healing effect of the massage by HCT treatment and 
the effect of transmitting the pleasant stimulus from the tactile sense to the 
frontal lobe, but also the true communication effect created by sitting gently 
and touching the hand. This HCT technique can improve the euphoria of the 
treated side and the treated side. Therefore, it can be expected that the au-
toimmunity of all people involved can be improved, and it can be judged to 
be promising as a preventive technique and non-pharmacotherapy for life-
style-related diseases and various infectious diseases like COVID-19. 
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1. Introduction 

Psychogeriatric medical care often takes time. Particularly, the care for a person 
with dementia takes more time. Therefore, not only the care of the psychological 
conditions of the elderly person, but also the care of the medical person or family 
caregiver side is important. Multi-sensory stimulation is beneficial to a wide va-
riety of conditions typical of geriatric patients and changes appeared in muscle 
tension, skin conductance and pulse that correlate with reduced blood pressure 
[1] [2] [3]. Various studies of horticultural therapy programs demonstrated the 
positive effects on schizophrenic behavior and those suffering from depression 
[4]. In other words, engaging in horticultural activities may help improve the 
stability of the mind and generally facilitate a much broader and more positive 
attitude. 

It has been reported that students participating in horticulture therapy pro-
grams developed a greater interest in the welfare of others and that the stu-
dent’s own feelings became more positive [5] [6]. Horticultural therapy is based on 
the philosophy that the activities to be carried out will also be stimulating to the 
senses. It is one big characteristic of the horticultural therapy, and it was an 
advantage [7]. On the other hand, the dynamics of the senses play an impor-
tant role beyond mere reason and sensibility in people’s lives. The hand care 
therapy (HCT) included in the horticultural therapy which is the alternative 
medicine that utilized a plant, or its essential oil is utilized in various applica-
tion scenes. 

In recent studies, HCT which was not active horticultural therapy but uses 
plant components as a passive horticultural therapy or aromatherapy technique, 
was expecting applicable to patients with severe dementia who cannot apply ac-
tive horticultural therapy [8] [9]. 

On the other hand, dementia is an important disease whose morbidity and 
progress must be prevented. Dementia needs to be addressed by various research-
ers to reduce the risk of morbidity and progression. And dementia was regarded 
as one of lifestyle-related diseases, and it is estimated that about 10% of MCI 
(Mild cognitive impairment) progresses to dementia in one year [10]. 

From the viewpoint of prevention of the progress, we examined how HCT using 
high-quality vegetable oil affects cognitive, iADL and senile depression. 

2. Subjects and Methods 

We investigated whether HCT was effective in preventing the transition from 
mild cognitive impairment (as follow, MCI) to primary dementia, and examined 
changes in the emotions of occupational therapy students who are part of HCT 
practitioners. 

All hand care treatments were handled by hand care therapists certified by the 
Japan Society of Phyto-therapy. Hand care therapists also included occupational 
therapy students. Also, all evaluations were performed by occupational the-
rapists. 
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2.1. Subjects 

Elderly Subjects 
The elderly in this study lived in A city, with a population of about 160,000, 

31.8% of those aged 65 and over and 16.1% of those aged 75 and over, which was 
the average region in Japan. 

2.2. Methods 
2.2.1. Study Design 
The study design is shown in Figure 1. We recruited 320 participants commu-
nity-dwelling adults aged 70 years or older with memory problems. All were par-
ticipants in community health classes and informed consent of evaluation was 
obtained from all participants prior to their inclusion in the study. The informed 
consent also confirmed the provision of feedback on the protocol and the data 
obtained, and all study participants solicited for feedback. 

The group A had 24 elderly patients who underwent HCT on a weekly basis in 
addition to their regular care programs (84.1 ± 4.3 years). The placebos A con-
sisted of 22 elderly persons who responded only to regular care programs (81.9 ± 
3.4 years). 

The group B had 22 elderly patients who underwent HCT on a weekly basis in 
addition to their regular local health classes (83.3 ± 5.1 years). The placebos B 
consisted of 32 elderly persons who responded only to regular local health classes 
(82.7 ± 3.8 years). 

Occupational therapists or caregivers performed a cognitive assessment of 
MMSE and MoCa-J on the 320 recruited patients, and 72 were “MCI suspected”. 
Seventy-two elderly persons suspected of having MCI were divided into 34 per-
sons who used a daycare-type elderly welfare facility and 32 persons who did not. 

 

 
Figure 1. Flow chart for selection of HCT group and placebo group. 
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Of the 34 persons using the outpatient-type elderly welfare facilities, 24 patients 
who wished to undergo HCT once a week were classified as Group A, and 10 
persons who did not wish to receive HCT were classified as a placebo group. 
Among the 32 persons who did not use the outpatient-type elderly welfare facili-
ties, 22 persons who wished to undergo HCT once a week were group B, and 10 
persons who did not wish to do so were added to the placebo group. 

The cognitive evaluation, iADL, and depression evaluation performed at this 
time were baseline values, and evaluation was continued every three months 
thereafter. 

2.2.2. HCT Design 
The times required for every event were preparation; 2 - 3 min, Base Line Rest-
ing; 3 min, Interval 1; 1 min, Right hand HCT; 5 - 7 min, Interval 2; 1 - 2 min, 
Left hand HAT: 5 - 7 min, Rest after HAT; 3 - 5 min. 

2.3. Ethical Considerations 

We strictly observed the Helsinki Declaration of 2015 (revised in 2013), and, ex-
plained the purpose and outline of this study to them and obtained informed 
consent from them beforehand. All procedures were approved by the Nishikyu-
shu University (Saga, Japan) Ethics Committee (H29-5). 

2.4. Equipment and Scales 
2.4.1. Changes in Cognition, Life, and Depression Evaluation over Time 

with HCT 
The elderly persons with Mini-Mental State Examination (as follow, MMSE) 
screening tool score of 24 - 27 or Montreal Cognitive Assessment Japanese ver-
sion (MoCA-J) screening tool score 25 or less in the pre-evaluation was desig-
nated [11]-[16]. The timing of the evaluation was HCT initiation (Base Line), 3 
months later, 6 months later, 9 months later, 12 months later, 15 months later and 
18 months later. The transition from MCI to dementia was judged by MMSE 
evaluation. 

In addition to MMSE and Moca-J evaluations, iADL evaluations and evalua-
tions of depression tendency were also conducted, and the transition of the evalu-
ation points was also confirmed. Changes over time in the various evaluations 
after nine months were compared with those at the start. MMSE and MoCa-J 
score showed cognitive evaluation. Tokyo Metropolitan Institute of Gerontology 
(TMIG-index) of Competence [17] [18], which was iADL evaluation and Geria-
tric depression scale 15 (GDS15) [19] [20] were used too. 

2.4.2. MMSE Screening Tool 
MMSE was the most commonly used instrument for the assessment of cognitive 
function in both clinical and research settings. It was usually used as a screening 
test for dementia and cognitive impairment or as a brief cognitive assessment 
that takes about 10 min to complete. In Table 1, Instructions for administration 
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and scoring of the MMSE were orientation (10 points), registration (3 points), at-
tention and calculation (5 points), recall (3 points), language and praxis (9 points). 

2.4.3. MoCA Screening Tool 
The MoCa-J evaluation was the Japanese version of MoCA evaluation. The MoCA 
Test was validated in the setting of mild cognitive impairment (MCI), and has 
been subsequently adopted in numerous clinical settings. The sensivity of the 
MoCA for detecting MCI is 90%, compared to 18% for other leading cognitive 
screening tools such as the MMSE. The MoCA assesses were short term memory, 
visuospatial abilities, executive functions, attention, concentration and working 
memory, language, orientation to time and place. Read list of words, subject must 
repeat them. Do 2 trials. Do a recall after 5 minutes. 

2.4.4. TMIG-Index of Competence 
Elderly populations are evaluated on their ability to perform instrumental activi-
ties of daily living (IADL) using one of three subscales in the TMIG Index of 
Competence, while the Basic Checklist-a tool developed to screen for frailty-is 
designed to measure actual task performance. 

2.4.5. GDS15 
Diagnosing depression in the elderly poses a serious problem because of the ageing 
process and various diseases that influence and mask symptoms of depressed 
mood. For instance, depression is often confused with dementia. It is therefore 
crucial to use a diagnostic tool that takes these problems into account. Symp-
toms of depression were assessed using the 15-item Geriatric Depression Scale 
(GDS-15) and demonstrated validity among ambulatory elderly. 

2.4.6. Surgical Therapists and Students 
3 occupational therapist and twenty healthy student volunteers (There was not a 
continuous disease; a having more than 90% of attendances of the required sub-
ject of the university student; 8 male and 12 females; mean age 20.4 ± 0.7 years) 
were enrolled. 

Regarding the suitability of sample size, the significance level was set to 0.05, 
and the method was a two-sided test, and the power for comparing the mean 
values of the two groups was calculated. As a result, the total power of n = 320 
were 0.99. The power of each test plot was 0.64 for the n = 32 plots and 0.41 for 
the n = 20 plots, which was less than 0.8. 

3. Results 

Subjects were selected from the elderly who had not been diagnosed with de-
mentia or MCI. According to MMSE and MoCa-J (MCI screening tools), there 
were more than one in four elderly people were classified as MCI or dementia.  

As mentioned earlier, in general, the transition from MCI to dementia is about 
10% per year. When comparing the evaluation of MMSE and MoCa-J 18 months 
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later (VII) with BL, the average values of Group A and Group B showed a signif-
icant upward trend, placebo A was the status quo, and placebo B was It showed a 
tendency to decrease significantly (Table 1, Table 2). 

TIMG-Idex, which evaluates ADL, did not change significantly in all plots 
(Table 3). GDS, which evaluates the depression status of the elderly, was 4.1 to 
4.6 on average for BL, which was close to the depression tendency (5 or more). 
Placebo A and Placebo B were more depressed after 18 months, while Group A 
and Group B who underwent HCT showed a significant decrease (Table 4). 

 
Table 1. MMSE changes over time every three months. 

 I. BL II. 3 M III. 6 M IV. 9 M V. 12 M VI. 15 M VII. 18 M ANOVA 

Group A (n = 24) 25.5 ± 3.3 26.5 ± 3.2 26.6 ± 3.1 26.6 ± 3.1 26.9 ± 3.2 26.8 ± 2.9 27.1 ± 2.7 I < VII* 

Placebo A (n = 22) 23.5 ± 3.6 23.7 ± 3.8 23.0 ± 3.7 24.0 ± 3.6 22.8 ± 3.6 22.4 ± 4.1 22.1 ± 4.1 _ 

Group B (n = 32) 26.3 ± 2.3 26.9 ± 2.1 27.4 ± 1.8 27.7 ± 2.0 27.6 ± 2.1 27.7 ± 1.9 28.0 ± 1.7 

I < IV* 

I < V* 

I < VI* 

I < VII* 

Placebo B (n = 20) 23.8 ± 3.5 23.3 ± 3.7 22.7 ± 3.7 23.0 ± 3.3 22.0 ± 3.1 21.4 ± 3.7 20.3 ± 3.8 
I > VI* 

I > VII* 

Mean value ± standard deviation. *p < 0.05. One-way analysis of variance, multiple comparison Tukey. 

 
Table 2. MoCa-J changes over time every three months. 

 I. BL II. 3 M III. 6 M IV. 9 M V. 12 M VI. 15 M VII. 18 M ANOVA 

Group A (n = 24) 19.9 ± 2.5 20.2 ± 2.8 21.0 ± 3.5 21.7 ± 3.2 21.9 ± 3.0 22.1 ± 3.5 22.9 ± 3.2 

I < V* 

I < VI* 

I < VII* 

Placebo A (n = 22) 18.2 ± 4.3 17.2 ± 4.5 17.7 ± 4.7 17.5 ± 4.8 17.2 ± 5.4 16.0 ± 5.3 16.0 ± 5.0 _ 

Group B (n = 32) 19.9 ± 5.9 21.3 ± 4.9 21.3 ± 4.7 21.1 ± 5.2 21.7 ± 4.5 22.2 ± 4.8 22.3 ± 5.0 _ 

Placebo B (n = 20) 18.7 ± 4.3 17.6 ± 4.7 18.0 ± 4.8 18.0 ± 4.8 17.4 ± 4.3 16.5 ± 4.9 15.4 ± 4.2 I > VII* 

Mean value ± standard deviation. *p < 0.05. One-way analysis of variance, multiple comparison Tukey. 

 
Table 3. TIMG-Index changes over time every three months. 

 I. BL II. 3 M III. 6 M IV. 9 M V. 12 M VI. 15 M VII. 18 M ANOVA 

Group A (n = 24) 6.3 ± 2.6 6.3 ± 2.8 6.3 ± 2.4 7.0 ± 2.6 7.7 ± 2.6 7.8 ± 2.7 7.9 ± 2.4 _ 

Placebo A (n = 22) 7.3 ± 2.8 5.5 ± 3.5 5.8 ± 2.7 6.7 ± 2.7 7.0 ± 3.0 6.3 ± 2.0 6.1 ± 2.8 _ 

Group B (n = 32) 11.8 ± 1.6 12.0 ± 1.4 11.9 ± 1.5 11.8 ± 1.3 11.8 ± 1.6 12.0 ± 1.4 12.0 ± 1.3 _ 

Placebo B (n = 20) 7.5 ± 2.8 7.2 ± 3.1 6.3 ± 2.6 6.9 ± 2.6 7.3 ± 3.0 6.5 ± 2.7 6.3 ± 2.7 _ 

Mean value ± standard deviation *p < 0.05. One-way analysis of variance, multiple comparison Tukey. 
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Table 4. GDS changes over time every three months. 

 I. BL II. 3 M III. 6 M IV. 9 M V. 12 M VI. 15 M VII. 18 M ANOVA 

Group A (n = 24) 4.6 ± 2.9 4.4 ± 3.6 4.8 ± 4.0- 4.4 ± 3.3 4.4 ± 2.8 3.5 ± 2.5 2.8 ± 2.1 I > VII* 

Placebo A (n = 22) 4.3 ± 2.4 6.1 ± 4.6 6.5 ± 4.4 6.6 ± 4.1 6.0 ± 3.7 7.3 ± 3.9 6.9 ± 3.7 _ 

Group B (n = 32) 4.0 ± 3.6 3.5 ± 2.6 2.9 ± 2.7 2.8 ± 2.5 2.7 ± 2.9 2.1 ± 1.8 1.9 ± 1.7 
I > VI* 

I > VII* 

Placebo B (n = 20) 4.1 ± 2.5 6.0 ± 4.6 6.3 ± 4.4 6.4 ± 4.3 5.8 ± 3.8 7.0 ± 4.1 6.9 ± 3.8 I < VI* 

Mean value ± standard deviation.*p < 0.05. One-way analysis of variance, multiple comparison Tukey. 
 

Number of MMSE conversions (Figure 2) 
Group A n = 24 
The number of conversions for improvement from BL to 18 M was D (equiv-

alent to Dementia) to H (normal value) 1, D to M (equivalent to MCI) 4 and M 
to H5 (41.7%). The number of conversions of deterioration was M to D2, H to 
M1 and H to D0 (12.5%). 

Placebo A n = 22 
The number of conversions for improvement from BL to 18 M was D to 0, D 

to M1 and M to H1 (9.1%). The number of conversions of deterioration was M 
to D3, H to M2 and H to D0 (22.7%). 

Group B n = 32 
The number of conversions for improvement from BL to 18 M was D to 2, D 

to M1 and M to H13 (50.0%). The number of conversions of deterioration was 
M to D0, H to M2 and H to D0 (6.3%). 

Placebo B n = 20 
The number of conversions for improvement from BL to 18 M was D to 0, D 

to M1 and M to H1 (10.0). The number of conversions of deterioration was M to 
D8, H to M4 and H to D0 (60%). 

Number of MoCa-J conversions (Figure 3) 
Group A n = 24 
The number of conversions for improvement from BL to 18 M was M to H 6 

(25.0%). 
Placebo A n = 22 
The number of conversions for improvement from BL to 18 M was M to H 2 

(9.1%). 
Group B n = 32 
The number of conversions for improvement from BL to 18 M was M to H 9 

(28.1%). 
Placebo B n = 20 
The number of conversions for improvement from BL to 18 M was M to H 2 

(10.0%). 
Comparing the evaluation of TMIG 18 months later (VII) with BL, all groups 

showed a tendency to maintain the status quo. Comparing the evaluation of GDS 
at 18 months (VII) with BL, group A and group B showed a significant down-
ward trend, and placebo B showed a significant upward trend. 
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Mean ± S.E, Group A (n = 24), Placebo A (n = 22), Group B (n = 32), Placebo B (n = 20), *p < 0.05 vs BL (100). 

Figure 2. Change in MMSE average score evaluated every 3 months from BL. 
 

 
Mean ± S.E, Group A (n = 24), Placebo A (n = 22), Group B (n = 32), Placebo B (n = 20), *p < 0.05 
vs pre. 

Figure 3. Change in MoCa-J average score evaluated every 3 months from BL. 

4. Discussion 

Cognitive impairment in MCI usually progresses year by year, and this study al-
so showed progression of cognitive impairment in Placebo A and Placebo B. On 
the other hand, weekly HCT-provided MCI elderly, Group A and Group B, showed 
a tendency toward improvement in cognitive impairment after 18 months. It is 
considered that the factors were the healing effect of HCT, pleasant sensory sti-
mulation from the tactile sensation to the brain, the psychological effect of build-
ing communication, and the improvement of the depression tendency. 

Since the average GDS at BL was high, it was estimated that many of the MCI 
elderly living in the community had cognitive impairment due to senile depres-
sive symptoms. Therefore, it was considered that the evaluation values of MMSE 
and MoCa-J were improved because the depressive symptoms were remarkably 
improved by the weekly HCT operation. 

Although long-term evaluation was required, HCT was considered to have a 
preventive effect on the transition from MCI to dementia. In addition, although 
there was no significant difference, there was no decrease in IADL after 18 months 
in HCT subjects, and the suppressive effect on depressive tendency was observed, 
which is expected to have multifaceted effects of HCT. 

In 2020, a global pandemic of COVID-19 was reported, with 20% of positive 
responders being severe and 80% being mild or asymptomatic. And it was also 
reported that COVID-19 tends to be more severe in older people and has a higher 
mortality rate [21] [22] [23] [24] [25]. 
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As a matter of course, there are many reports that COVID-19 severely ill people 
often have weakened immunity due to the elderly and chronic diseases. HCT and 
touch care are said to promote the secretion of oxytocin, a well-being hormone 
in the brain [26] [27]. It has also been reported that oxytocin is also effective in 
building relationships [28] [29]. 

This HCT technique has the characteristic that true communication can be 
easily constructed because it can improve the euphoria of the treated side and 
the treated side. On the other hand, in order to prevent COVID-19 infection, it 
is unavoidable to cut off human interaction, but there are also reports that this 
often causes violence and divorce within the family [30]. In other words, it seems 
that it is necessary to share relaxation and healing in the home and to strengthen 
the autoimmune power by feeling happiness. 

This HCT technique has the characteristic that true communication can be eas-
ily constructed because it can improve the euphoria of the treated side and the 
treated side. Therefore, it can be expected that the autoimmunity of all people in-
volved can be improved, and it can be judged to be promising as a preventive tech-
nique and non-drug therapy for lifestyle-related diseases and various infectious 
diseases. COVID-19 infection is likely to spread to developing countries such as 
Africa in the future [31]. Although there is priority given to drug therapy and vac-
cination there, we would like to propose the use of HCT as a non-pharmacotherapy 
to prevent aggravation. 
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