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Abstract 

The Japan Dementia Prevention Society conducted a questionnaire survey of 
dementia specialists conducted in August 2020. Regarding the worsening of 
symptoms in people with dementia, 8% answered that they “accept more” 
and 32% answered that they “recognize a minority”. In the previous research 
report (Open Journal of Therapy and Rehabilitation Vol.8 No.3), we ex-
amined whether hand care therapy (HCT) as one of the passive horticultural 
therapy was effective in preventing dementia/MCI. Start of the test in August 
2018 (I: BL) to February 2020 (VII: 18M) was, the use of HCT was to be effec-
tive in preventing dementia and MCI illness and slowing progression. Due to 
the COVID19 pandemic, VIII (24M) was evaluated in August 2020, and IX 
(27M) also measured ANS during activity. At that time, they divided into the 
Group E who had refrained from welfare facilities for the elderly due to the 
influence of COVID19 and the Group F who HCT continued. In the evalua-
tion of VIII (24M), it was found that the cognitive function of the Group E 
was significantly reduced compared to VII, and Group F did not show a sig-
nificant decrease. ADL decreased and depressive symptoms increase by con-
tinuing a life with less going out due to the influence of COVID 19 regardless 
of the use of the facility. It became clear that both Group E and Group F show 
good changes in ANS balance in the IX. Therefore, by utilizing horticultural 
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therapy that the power of nature and plants in addition to utilizing welfare 
facilities for the elderly, cognitive impairment in COVID 19. It was expected 
to lead to prevention and prevention of negative psychology and behavior 
such as depressive views and depressive tendencies. In the previous research 
report (Open Journal of Therapy and Rehabilitation Vol.8 No.3), we ex-
amined whether hand care therapy (HCT) as one of passive horticultural 
therapy was effective in preventing dementia/MCI. In the trend from the start 
of the test in August 2018 (I: BL) to February 2020 (VII: 18M) was, the use of 
HCT was shown to be effective in preventing dementia and MCI illness and 
slowing progression. Due to the COVID19 pandemic, various activity restric-
tions have been implemented in Japan since March 2020, and the number of 
elderly people who do not receive long-term care or rehabilitation has in-
creased. Therefore, in August and November 2020, when the spread of 
COVID19 was reduced, cognitive function evaluation was carried out. At that 
time, they divided into the elderly group (Group E) who had refrained from 
welfare facilities for the elderly due to the influence of COVID19 and the el-
derly group (Group F) who HCT continued. 
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1. Introduction 

In general, dementia needs to be addressed by various researchers to reduce the 
risk of morbidity and progression. And dementia was regarded as one of the 
lifestyle-related diseases, and it is estimated that about 10% of MCI (Mild cogni-
tive impairment) progresses to dementia in one year. 

Active and passive horticultural therapy technique has the characteristic that 
true communication can be easily constructed because it can improve the eu-
phoria of the treated side [1] [2]. Many elderly people refrained from going out 
because the announcement of a state of emergency due to the COVID-19 epi-
demic called for refraining from going out. As a result, not only the amount of 
activity has decreased, but also the interaction with neighbors, relatives and ac-
quaintances, and the use of welfare facilities for the elderly have decreased, and it 
is possible that social isolation has progressed [3]. This tendency was particularly 
strong in the elderly living alone, and it had been reported that the risk of de-
pression increases due to refraining from going out [4] [5] [6]. 

A study of 20 European countries found that the number of people infected 
with COVID-19, and the number of deaths were negatively correlated with the 
average vitamin D levels in those countries [7] [8]. According to a report from 
the Philippines, COVID-19 became more severe in cases with a vitamin D con-
centration of less than 30 ng/mL, whereas it was mostly mild in cases with a vi-
tamin D concentration of 30 ng/mL or more. It was presumed that the risk of 
dementia progression increases as the new lifestyle of isolation continues [9]. 
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Then, psychogeriatric medical care often takes 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 variety of conditions typical of geriatric patients and 
changes appeared in muscle tension, skin conductance and pulse that correlate 
with reduced blood pressure [10]. In other words, engaging in horticultural ac-
tivities may help improve the stability of the mind and generally facilitate a 
much broader and more positive attitude. 

It has been suggested that loneliness, especially emotional loneliness, is an 
important risk factor for the development of dementia in the general elderly in 
Japan [11]. And the dynamics of the senses play an important role beyond mere 
reason and sensibility in people’s lives [12]. The hand care therapy (HCT) in-
cluded in the horticultural therapy which is the alternative medicine that utilized 
a plant, or its essential oil is utilized in various application 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 early and severe dementia that cannot 
apply active horticultural therapy [13] [14]. 

On the other hand, dementia was regarded as one of the lifestyle-related dis-
eases, and it is estimated that about 10% of MCI (Mild cognitive impairment) 
progresses to dementia in one-year [15].  

From the perspective of preventing the conversion from MCI to dementia, the 
effectiveness of HCT was applied to cognitive impairment, iADL, and senile de-
pression during the period from I (BL: August 2019) to VII (18M: February 
2020). In the results, the use of HCT was shown to be effective in preventing 
dementia and MCI illness and slowing progression [16]. 

However, in Japan, the number of elderly people who do not provide long-term 
care or outpatient rehabilitation has increased since March 2020, when the 
COVID 19 pandemics occurred. Nine members of Group A (n = 24) in this 
study suspended the use of welfare facilities for the elderly for more than 3 
months. Seven of them resumed use of welfare facilities for the elderly from June 
to July 2020, and two stopped using the facilities.  

A cognitive function assessment was performed in VIII (24M: Aug.2020) and 
IX (27M: Nov.2020) when the prevalence of COVID 19 decreased. At that time, 
it was divided into Group E (N = 7) who interrupted the use of welfare facilities 
for the elderly due to the influence of COVID 19 and group F (n = 15) who con-
tinued to use the facilities and HCT.  

Therefore, cognitive function assessment was performed in VIII (24M: 
Aug.2020) and IX (27M: Nov.2020) when the prevalence of COVID 19 de-
creased.  

2. Subjects and Methods 

2.1. Subjects 

Elderly Subjects 
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Continuing from the previous study, the elderly in this study lived in A city, 
with a population of about 160,000, 31.8% of those 65 years old or over and 
16.1% of those 75 years old or over, which was the average region in Japan. The 
elderly people studied are those of Group A (n = 24) in the previous study. 
Group E consisted of 4 women and 3 men, was a community-dwelling elderly 
person in an age of 82.0 ± 10.8 years, and the average degree of care required as 
of August 2020 (VIII) were of 2.2 ± 0.7. Group F consisted of 11 women and 4 
men and were an elderly person in an age of 84.7 ± 7.1 years, and a degree of 
care required of 2.1 ± 0.5. 

The elderly people studied are those of Group A (n = 24). However, in Japan, 
the number of elderly people who do not provide long-term care or outpatient 
rehabilitation has increased since March 2020, when the COVID 19 pandemics 
occurred. The target elderly welfare facilities were not closed, but weekly HCT 
activities were suspended from March to July 2020 and resumed in August 2020.  

Nine members of Group A in this study suspended the use of welfare facilities 
for the elderly for more than 3 months. Seven of them resumed use of welfare 
facilities for the elderly from June to July 2020, and two stopped using the facili-
ties. Therefore, these 7 people were designated as Group E, and the other 15 el-
derly people of Group A who continued to use the facility were designated as 
Group F. Group E consisted of 4 women 3 men, was an age of 82.0 ± 10.8 years, 
and the average degree of care required as of August 2020 (VIII) were of 2.2 ± 
0.7. Group F consisted of 11 women 4 men and was an elderly person in an age 
of 84.7 ± 7.1 years, and a degree of care required of 2.1 ± 0.5.  

2.2. Methods 

2.2.1. HCT Study Design 1 
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. Furthermore, all evaluations were performed by occupational 
therapists. HCT is a touch care that sits in front of the subject, values relaxed 
breathing, and gently touches while building a relationship of trust with the oth-
er party.  

The study design is shown in Figure 1. We recruited 320 participants com-
munity-dwelling adults aged 70 years or older with memory problems. All were 
participants in community health classes and informed consent of evaluation 
was obtained from all participants prior to their inclusion in the study. The in-
formed 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  
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Figure 1. Flow chart for selection of HCT group and placebo group. 

 
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. 

Of the 34 persons using the outpatient-type elderly welfare facilities, 24 pa-
tients who wished to undergo HCT once a week were classified as Group A, and 
10 persons that did not wish to receive HCT were classified as a placebo group. 
Among the 32 persons that did not use the outpatient-type elderly welfare facili-
ties, 22 persons that wished to undergo HCT once a week were group B, and 10 
persons that 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 (I-IIV). 

2.2.2. HCT Study Design 2 
Figure 2 shows a study design to confirm the presence or absence of the effects 
of COVID19. 

From August 2018 (Base Line) to February 2020 (18M), we could evaluate 
cognitive ability every three months, but in May 2020 (21M), it could not be 
evaluated due to the influence of COVID19. 

Afterwards, cognitive function evaluation was performed at the timing of VIII 
(24M: Aug.2020) and IX (27M: Nov.2020) when the prevalence of COVID19 
decreased. At that time, they were divided into group E (n = 7) and group F (n = 
15). VIII and IX evaluated cognitive impairment, iADL and depressive tendency  
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Figure 2. Group A Flow chart for grouping 24 people into groups E and F. 

 
using evaluation sheets. In addition, IX investigated changes in autonomic bal-
ance using objective indicators such as spectral electrocardiogram (ECG) analy-
sis (heart rate variability: HRV analysis) before and after active/passive horticul-
tural therapy. 

2.2.3. 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. Horticultural Therapy Garden Walk and HCT ANS  
Measurement Design 

In the IX (27M) term, changes in the active ANS balance of group E and group F 
were measured during and during walking, including wheelchair walking in the 
horticultural therapy garden. The ANS measurement of HCT as a passive horti-
cultural therapy was performed before and after the procedure and during the 
procedure. 

The time of every event in HTG walk was Base Line Resting; 5 min., Transfer 
for outdoor horticultural therapeutic garden (HTG); 5 - 7 min., Time of the ol-
factory stimulation by favorite herb plants (apple mint, lemon balm, rosemary, 
lavender); 3 - 5 min., Sweetness stimulation by stevia leaf; 2 - 3 min., Tactile 
stimulation by lambsear; 2 - 3 min. Finally, transfer for resting room; 5 - 7 min. 
The total time for these activities was 25 - 30 minutes. 

A spectral electrocardiogram (ECG) analysis (heart rate variance: HRV analy-
sis) was performed using software, Mem Calc /Tarawa system (GMS, Japan), 
which is a non-invasive, real-time analysis system. ECG was measured using a 
continuous-wave frequency spectrum analysis, the sympathetic nervous system 
(SNS: Low Frequency (LF)/High Frequency (HF)) has been retracted, the para-
sympathetic nervous system (PNS: HF) was confirmed to be enhanced (Figure 
3) [17] [18].  
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Figure 3. A temporal change of the Parasympathetic Nervous System (PNS) in a relaxed 
state and the Sympathetic Nervous System (SNS) in a strain state was measured using 
ECG and the analysis software (GMS co. Ltd. Mem Calc/Tarawa) [19] [20]. * HF value = 
PNS, LF/HF value = SNS. LF: 0.04 - 0.15 Hz reflects parasympathetic function and some 
sympathetic function. HF: 0.15 - 0.4 Hz is related to respiratory and heart rate variability, 
PNS function almost and that is reflected in the indicators used in the SNS ratio LF/HF. 

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 follows, 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 designat-
ed [19]-[26]. 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 
evaluation points was also confirmed. Changes over time in the various evalua-
tions after nine months were compared with those at the start. MMSE and Mo-
ca-J score showed cognitive evaluation. Tokyo Metropolitan Institute of Geron-
tology (TMIG-index) of Competence [27] [28], which was iADL evaluation and 
Geriatric depression scale 15 (GDS15) [29] [30] were used. 

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 
and scoring of the MMSE were orientation (10 points), registration (3 points), at 
tension and calculation (5 points), recall (3 points), language and praxis (9 
points). 

2.4.3. Moca-J Screening Tool 
The Moca-J evaluation was the Japanese version of Moca-J evaluation. The Mo-
ca-J Test was validated in the setting of mild cognitive impairment (MCI), and 
has been subsequently adopted in numerous clinical settings. The sensitivity of 
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the Moca-J for detecting MCI is 90%, compared to 18% for other leading cogni-
tive screening tools such as the MMSE. The Moca-J 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 sub-scales 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 de-
pressed mood. For instance, depression is often confused with dementia. It is 
therefore crucial to use a diagnostic tool that takes these problems into account. 
Symptoms of depression were assessed using the 15-item Geriatric Depression 
Scale (GDS-15) and demonstrated validity among ambulatory elderly. 

2.5. 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. 3 occupational therapists, more than 10 years after obtaining the 
qualification, were in charge, and three women and two men were 35.2 ± 3.7 
years old. 

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. 

 
Table 1. MMSE changes over time every three months. 

 
I. BL 

Aug. 2019 
II. 3 M 

Nov. 2018 
III. 6 M 

Feb. 2019 
IV. 9 M 

May 2019 
V. 12 M 

Aug. 2019 
VI. 15 M 

Nov. 2019 
VII. 18 M 
Feb. 2020 

Not  
evaluated 

VIII. 24 M 
Aug. 2020 

IX. 27 M 
Nov. 2020 

ANOVA 

Group E  
n = 7 

26.1 ± 3.1 26.3 ± 3.5 27.1 ± 2.2 26.3 ± 2.6 26.2 ± 2.6 26.9 ± 2.5 26.7 ± 2.1  21.1 ± 2.6 23.1 ± 1.9 

I > VIII* 
II > VIII* 
III > VIII* 
IV > VIII* 
V > VIII* 
VI > VIII* 

VII > VIII** 

Group F  
n = 15 

25.4 ± 1.8 26.4 ± 2.2 26.2 ± 2.2 26.2 ± 2.1 26.8 ± 2.4 26.9 ± 0.8 27.9 ± 1.1  27.1 ± 1.5 27.8 ± 1.1 
I < VII* 
I < IX** 

Mean value ± standard deviation *p < 0.05, ** p < 0.01. One-way analysis of variance, multiple comparison Tukey. March 2020 could not be evaluated due to 
the influence of COVID19. 
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2.6. Statistical Analysis  

The results of ANS were shown as mean ± SD (min-max), Interquartile range, 
Median, statistical significance was checked. The One-way analysis of variance, 
multiple comparisons Tukey tests were performed in Evaluation of various ques-
tionnaires. 

2.7. Ethical Considerations 

We strictly observed the Helsinki Declaration of 2015 (revised in 2013), ex-
plained the purpose and outline of this study to them and obtained informed 
consent from them beforehand. All procedures were approved by the Ni-
shi-Kyushu University (Saga, Japan) Ethics Committee (H29-5, 2017). 

3. Results 

3.1. HCT 

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 
was 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 later (VII) with BL, the average values of Group A and Group B showed 
a significant upward trend, placebo A was the status quo, and placebo B was it 
showed a tendency to decrease significantly (Table 1, Table 2). 

Due to the influence of COVID19, it was impossible to evaluate 21M in May 
2020. In addition, 9 out of 24 members of Group A had subjects who suspended 
the use of welfare facilities for the elderly for 3 months or more from March 
2020, and both active horticultural therapy and HCT were suspended for 3 
months. A cognitive function assessment was performed in VIII (24M: Aug.2020) 
and IX (27M: Nov.2020) when the prevalence of COVID 19 decreased. At that 
time, it was divided into Group E (n = 7) who interrupted the use of welfare fa-
cilities for the elderly due to the influence of COVID 19 and group F (n = 15) 
who continued to use the facilities and HCT. 

An assessment of VIII, which also resumed use of welfare facilities for the el-
derly, found that Group E had significantly reduced cognitive function com-
pared to all I to VII (Table 1, Table 2). On the other hand, Group F, who con-
tinued to receive care techniques such as HCT at the facility, did not show a sig-
nificant decrease in cognitive function in the comparison of VII and VIII. The 
activity index TMIG-Index was clearly lower in both groups, and Group F was 
significantly lower than V and VI (Table 3). The depression index GDS clearly 
increased in both Group E and Group F, and Group F was significantly higher 
than VII (Table 4). The presence or absences of a significant difference between 
TMIG-Index and GDS were influenced by the N number. In the evaluation of 
IX, only GDS took significantly higher than VII compared with VIII, but 
TMIG-Index and GDS showed a tendency to improve more than VIII. In Group  
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Table 2. Moca-J changes over time every three months. 

 
I. BL 

Aug. 2019 
II. 3 M 

Nov. 2018 
III. 6 M 

Feb. 2019 
IV. 9 M 

May 2019 
V. 12 M 

Aug. 2019 
VI. 15 M 

Nov. 2019 
VII. 18 M 
Feb. 2020 

Not  
evaluated 

VIII. 24 M 
Aug. 2020 

IX. 27 M 
Nov. 2020 

ANOVA 

Group E  
n = 7 

22.9 ± 5.1 21.4 ± 4.5 23.7 ± 5.2 22.4 ± 5.1 22.3 ± 3.5 22.3 ± 4.8 25.4 ± 3.6  18.3 ± 2.4 20.4 ± 5.2 ns 

Group F  
n = 15 

20.7 ± 2.4 21.6 ± 5.6 21.2 ± 3.7 21.7 ± 2.8 23.6 ± 2.9 24.4 ± 4.3 25.5 ± 3.2  24.6 ± 4.2 24.2 ± 5.7 

I < VII* 
I < IX* 
II < IX* 

III < VII* 
III < IX* 

Mean value ± standard deviation *p < 0.05, ** p < 0.01. One-way analysis of variance, multiple comparison Tukey. March 2020 could not be evaluated due to 
the influence of COVID19. 
 
Table 3. TIMG-index changes over time every three months. 

 
I. BL 

Aug. 2019 
II. 3 M 

Nov. 2018 
III. 6 M 

Feb. 2019 
IV. 9 M 

May 2019 
V. 12 M 

Aug. 2019 
VI. 15 M 

Nov. 2019 
VII. 18 M 
Feb. 2020 

Not  
evaluated 

VIII. 24 M 
Aug. 2020 

IX. 27 M 
Nov. 2020 

ANOVA 

Group E  
n = 7 

8.4 ± 2.8 8.4 ± 3.5 8.7 ± 3.2 8.4 ± 3.1 8.6 ± 2.6 8.3 ± 2.5 8.6 ± 2.9  6.7 ± 2.1 7.4 ± 2.3 ns 

Group F  
n = 15 

7.7 ± 1.3 7.3 ± 1.4 7.5 ± 1.1 7.4 ± 2.6 8.6 ± 1.8 8.6 ± 2.7 7.7 ± 2.3  5.9 ± 1.7 6.3 ± 2.1 
V > VIII* 
VI > VIII* 

Mean value ± standard deviation *p < 0.05, ** p < 0.01. One-way analysis of variance, multiple comparison Tukey. March 2020 could not be evaluated due to 
the influence of COVID19. 
 
Table 4. GDS changes over time every three months. 

 
I. BL 

Aug. 2019 
II. 3 M 

Nov. 2018 
III. 6 M 

Feb. 2019 
IV. 9 M 

May 2019 
V. 12 M 

Aug. 2019 
VI. 15 M 

Nov. 2019 
VII. 18 M 
Feb. 2020 

Not  
evaluated 

VIII. 24 M 
Aug. 2020 

IX. 27 M 
Nov. 2020 

ANOVA 

Group E  
n = 7 

6.2 ± 3.1 5.1 ± 2.9 5.7 ± 4.2 5.9 ± 5.1 4.3 ± 3.1 3.6 ± 2.6 3.1 ± 1.2  8.3 ± 2.1 7.7 ± 3.7 ns 

Group F  
n = 15 

6.7 ± 3.4 6.9 ± 3.3 7.6 ± 3.0 5.7 ± 2.3 6.1 ± 1.4 5.6 ± 1.0 4.5 ± 1.4  8.1 ± 1.7 7.2 ± 1.2 

II > VII* 
III > VII* 
IV < VIII* 
VI < VIII* 
VII < VIII* 
VII < IX* 

Mean value ± standard deviation *p < 0.05, ** p < 0.01. One-way analysis of variance, multiple comparison Tukey. March 2020 could not be evaluated due to 
the influence of COVID19. 
 

E, although no significant difference was observed, cognitive function, ADL, and 
depressive symptoms all tended to improve compared to VIII. This is because all 
elderly people spend a lot of time at home due to the influence of COVID 19, 
ADL decreases and depressive symptoms increase, and when returning to nor-
mal life utilizing elderly welfare facilities, all indicators are I could guess that it 
would improve. 

3.2. ANS Balance Measurement in a Walk Conscious of the  
Stimulation of the Five Senses to HTG 

The average HF (0.15 - 0.4 Hz) of Group E was 19.1 ± 16.4 (msec2/Hz) for “BL”, 
25.8 ± 26.1 (msec2/Hz) for “for HTG”, 41.6 ± 25.0 (msec2/Hz) for “olfactory”, 
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76.9 ± 47.8 (msec2/Hz) for “sweetness”, 40.6 ± 24.8 (msec2/Hz) for “tactile”, and 
37.3 ± 17.4 (msec2/Hz) for “for room”. In the significant difference test with 
“BL”, “for HTG” was no significantly (p = 0.19), and the others were significant-
ly lower at the 1% level (Figure 4). 

The average HF/LF index of Group E is 15.7 ± 11.3 for “BL”, 15.1 ± 11.8 for 
“for HTG”, 10.2 ± 7.3 for “olfactory”, 5.0 ± 6.4 for “sweetness”, and 4.0 ± for 
“tactile”. 2.8, “for room” was 12.6 ± 9.1. In the significance test with “BL”, “for 
HTG” and “for room” were significantly lower at the 5% level, and the others 
were significantly lower at the 1% level (Figure 5). 

The average HF (msec2/Hz) of Group F is 20.8 ± 17.3 for “BL”, 44.4 ± 53.7 for 
“for HTG”, 76.3 ± 42.1 for “olfactory”, 75.5 ± 56.4 for “sweetness”, and “tactile”. 
It was 46.0 ± 29.6 and 39.5 ± 34.4 for “for room”. In the significance test with 
“BL”, “for HTG” was significantly higher at the 5% level, and the others were 
significantly lower at the 1% level (Figure 6).  

The average LF/HF-index of Group F is 17.0 ± 16.7 for “BL”, 8.6 ± 4.1 for “for 
HTG”, 7.0 ± 5.7 for “olfactory”, 6.8 ± 8.9 for “sweetness”, and 7.5 for “tactile”. It 
was ± 7.6 and 7.1 ± 6.4 for “for room”. In the significance test with “BL”, “for 
HTG” was no significantly (p = 0.24), and the others were significantly lower at 
the 1% level (Figure 7). 

ANS balance measurement in HCT 
The average HF of Group E during HCT is 8.4 ± 4.3 for “BL”, 26.4 ± 17.1 for 

“right hand”, 9.0 ± 5.2 for “Interval”, 27.9 ± 13.2 for “Left hand” and 14.3 for 
“rest”. It was ± 6.5. In the significance test with “BL”, “Interval” was not signifi-
cantly different (p = 0.14), and other than that, it was significantly higher at the 
1% level (Figure 8). 

The average HF of Group E during HCT was 8.4 ± 4.3 for “BL”, 26.4 ± 17.1 
for “right hand”, 9.0 ± 5.2 for “Interval”, 27.9 ± 13.2 for “Left hand” and 14.3 for 
“rest”. It was ± 6.5. In the significance test with “BL”, “Interval” was not signifi-
cantly different (p = 0.11), and the others were significantly lower at the 1% level 
(Figure 9).  

The average HF of Group F during HCT is 7.0 ± 3.8 for “BL”, 16.9 ± 4.4 for 
“right hand”, 9.5 ± 5.6 for “Interval”, 13.8 ± 7.1 for “Left hand” and 10.1 for 
“rest”. It was ± 4.4. In the significance test with “BL”, “Interval” and “rest” were 
not significantly different (p = 0.21, p = 0.11), and the others were significantly 
higher at the 1% level (Figure 10). 

The average LF/HF-index of Group F during HCT is 3.6 ± 0.9 for “BL”, 2.0 ± 
1.1 for “right hand”, 3.4 ± 1.1 for “Interval”, 1.6 ± 0.9 for “Left hand” and “rest” 
was 1.9 ± 0.6. In the significance test with “BL”, “Interval” was not significantly 
different (p = 0.13), and other than that, it was significantly lower at the 1% level 
(Figure 11).  

4. Discussions 

According to the results of the previous research, it was considered that the de-
pressive symptoms were remarkably improved by the weekly HCT operation.  

https://doi.org/10.4236/ojtr.2021.91002


S. Koura et al. 
 

 

DOI: 10.4236/ojtr.2021.91002 21 Open Journal of Therapy and Rehabilitation 
 

 
Figure 4. Comparison of ANS balance (HF) in HTG walks based on the stimula-
tion of the five senses of Group E (n = 7). The Mann-Whitney U test was per-
formed in in comparison with BL. ns: no significant, *p < 0.05, ** p < 0.01. 

 

 
Figure 5. Comparison of ANS balance (LF/HF ratio) in HTG walks based on the 
stimulation of the five senses of Group E (n = 7). The Mann-Whitney U test was 
performed in in comparison with BL. ns: no significant, *p < 0.05, ** p < 0.01.  

 

 
Figure 6. Comparison of ANS balance (HF) in HTG walks based on the stimula-
tion of the five senses of Group F (n = 15). The Mann-Whitney U test was per-
formed in in comparison with BL. ns: no significant, *p < 0.05, ** p < 0.01. 
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Figure 7. Comparison of ANS balance (LF/HF ratio) in HTG walks based on the 
stimulation of the five senses of Group F (n = 15). The Mann-Whitney U test was 
performed in comparison with BL. ns: no significant, *p < 0.05, ** p < 0.01. 

 

 
Figure 8. Comparison of ANS balance (HF) in HCT of Group E (n = 7). The 
Mann-Whitney U test was performed in in comparison with BL. ns: no signifi-
cant, *p < 0.05, ** p < 0.01. 

 

 
Figure 9. Comparison of ANS balance (LF/HF ratio) in HCT of Group E (n = 7). 
The Mann-Whitney U test was performed in in comparison with BL. ns: no sig-
nificant, *p < 0.05, ** p < 0.01.  
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Figure 10. Comparison of ANS balance (HF) in HCT of Group F (n = 15). The 
Mann-Whitney U test was performed in in comparison with BL. ns: no signifi-
cant, *p < 0.05, ** p < 0.01. 

 

 
Figure 11. Comparison of ANS balance (LF/HF ratio) in HCT of Group E (n = 
7). The Mann-Whitney U test was performed in in comparison with BL. ns: no 
significant, *p < 0.05, ** p < 0.01. 

 
Both Group E and Group F tended to improve cognitive function in IX, im-

prove iADL, and decrease depressive tendency compared to VIII. Therefore, it is 
shown that weekly HCT activities could reduce the adverse effects of COVID 19 
on the body and mind.  

In 2020, a global pandemic of COVID-19 was reported, it was also reported 
that COVID-19 tends to be more severe in older people and has a higher mortal-
ity rate [31] [32] [33] [34] [35]. As a matter of course, there are many reports 
that COVID-19 severely ill people often have weakened immunity due to the el-
derly and chronic diseases. HCT and touch care are said to promote the secre-
tion of oxytocin, a well-being hormone in the brain [36] [37]. It has also been 
reported that oxytocin is also effective in building relationships [38] [39]. 

On the other hand, there are reports that France and Germany recommend 
that horticultural activities were used as a communication tool and to eliminate 
the lack of exercise in the corona virus. The authors announced that horticultur-
al therapy could easily trigger communication for people with dementia, and 

https://doi.org/10.4236/ojtr.2021.91002


S. Koura et al. 
 

 

DOI: 10.4236/ojtr.2021.91002 24 Open Journal of Therapy and Rehabilitation 
 

that it can activate long-term memory of the past and hope of living in the fu-
ture. We also reported that the sympathetic nervous system (SNS) decreased, 
and the parasympathetic nervous system (PNS) increased during garden activi-
ties as active horticultural therapy. Furthermore, as a passive horticultural ther-
apy, it was shown to improve the balance of autonomic nerves (ANS) when per-
forming hand care treatment (HCT) using ingredients of horticultural crops 
such as a nut virgin oil and herbal extract. 

In these studies, the autonomic balance of the elderly who had been away 
from horticultural therapy activities for a long time and those who participated 
continuously was measured at the time of IX evaluation. It became clear that 
both Group E and Group F show good changes in ANS balance. Therefore, by 
utilizing horticultural therapy that utilizes the power of nature and plants in ad-
dition to utilizing welfare facilities for the elderly, it was expected to lead to pre-
vention cognitive impairment and behavior such as depressive views and de-
pressive tendencies by COVID-19.  

Disclaimer 

Since this study was conducted only for the elderly who are using the outpatient 
welfare facility for the elderly among the participants of the continuing study, 
the N number is not sufficient. In addition, since this study is the result of one 
region of Japan, verification in regions with different medical, health, welfare 
environments and cultures were insufficient. Therefore, it is necessary to con-
tinue the research in the future. 
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