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Abstract

Background: This study evaluated the effectiveness of hand therapy for el-
derly people with dementia and the change in effectiveness depending on sex
differences between the patients and operators. Methods: The Abe’s beha-
vioral and psychological symptoms of dementia score (ABS), index of resis-
tance to care, and inner balance scanner scores were evaluated. Results: The
mean ABS was 18.4 (before therapy), 16.0 (operator of the same sex), and
17.1 (operator of the opposite sex). The mean index scores for resistance to
care were 15.3 (before therapy), 15.2 (operator of the same sex), and 13.2
(operator of the opposite sex). When the operator and patient were of the
same sex, the mean value of comparison of total power (TP) decreased from
28,060.4 (before therapy) to 5974.3 (after therapy), and the mean low fre-
quency (LF)/high frequency (HF) ratio decreased from 1.7 (before therapy) to
1.2 (after therapy). When the operator was of the opposite sex of that of the
patient, the mean TP value decreased from 25,760.4 (before therapy) to 7669.5
(after therapy), and the mean LF/HF ratio increased from 1.2 (before therapy)
to 1.5 (after therapy). Conclusions: Hand therapy was the most effective when
the patient and operator were of the same sex.
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1. Introduction

Currently, dementia is treated by providing drug therapy and various non-drug
therapies. Rehabilitation and psychotherapy, which are non-drug therapies, not
only enhance the power of people with dementia, but also maximize their ability
to function well. Furthermore, supporting the family and preparing a good en-

vironment contributes to psychological stability.
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In addition to cardinal symptoms of dementia, such as memory loss and cog-
nitive impairment, behavioral and psychological symptoms of dementia (BPSD),
including hallucinations, delusions, wandering, and violence, are common. BPSD
are involved in the progression of dementia and dementia-related deaths [1] and
reduce the quality of life (QOL) of elderly people with dementia [2] [3]. When
dementia progresses from a mild to moderate stage, BPSD commonly occur,
causing various problems, such as difficulty in home caring, reductions in care-
giver and patient QOL, and increase in caregiver stress [4] [5]. Therefore, the
management of BPSD is of particular importance. Even according to the Japan’s
Ministry of Health, the principle of non-drug therapy is the first choice for BPSD [6].
Administration of prescription drugs to elderly people with dementia bears risks in-
cluding falls and can cause adverse effects [7] [8]. Therefore, a non-pharmacological
therapeutic approach is recommended. A review reported that non-drug inter-
ventions, such as aromatherapy and relaxation, are effective in improving BPSD
[9].

Although the practical application of hand therapy is recommended for elderly
people with dementia, there are few reports that are mainly subjective evaluations
[10] [11] [12] [13]. Furthermore, most of the studies concern healthy people, and
only a few reports on people with health problems exist. The diverse effects of
hand therapy, as reported from subjective evaluations, include increased comfort,
[14] [15] reduced anxiety, [16] [17] [18] alleviated rash pain, [19] [20] increased
familiarity with the practitioner, [21] feeling of relaxation, [17] [22] and decreased
feelings of anger, hostility, and fatigue [17]. Additionally, the effect of hand care on
autonomic nervous system function is reported from a significant decrease in
heart rate [17] [23]. Especially, hand therapy stimulates the tactile nerves through
touching, which brings calmness and a sense of security and creates a sense of in-
timacy and trust between the caregiver and the patient.

However, in clinical practice, elderly people with dementia and BPSD may
refuse to be touched. We have a notion that same-sex nurses experience less re-
sistance to care. Therefore, in our opinion, receiving hand therapy from same-sex
nurses might be even more effective for elderly people with dementia who expe-
rience BPSD.

Accordingly, this study aimed to assess the effectiveness of hand therapy in
elderly patients with dementia and the effect of sex differences between patients
and operators to provide suggestions for the nursing care of dementia. To study
these objectives, the Abe’s behavioral and psychological symptoms of dementia
score (ABS) [24] and index of resistance to care (prepared by nurses) were cal-
culated, and the autonomic nervous system function was measured using the

inner balance scanner (IBS).

2. Methods
2.1. Subjects

The study included three elderly patients who were hospitalized in a dementia
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ward. The study protocol is shown in Table 1. All patients exhibited resistance
toward the staff regarding toileting (diaper changing/leading to the toilet) and
bathing issues. Regarding medication, patient A was prescribed quetiapine tab-
lets (Quetiapine fumarate); patient B was prescribed a yokukansanryo extract (Yo-
kukansan); and patient C was prescribed Belsomra (Suvorexant), Menesit (Levo-
dopa), and Effexor SR capsules (Venlafaxine hydrochloride). All drugs have been
shown to influence BPSD and resistance to care; the prescriptions remained un-

changed during the study period.

2.2. Procedure

Data were collected over a total of 20 days between October and November
2018. Measurements were taken at four time points during the following 5-day
periods: before hand therapy, during hand therapy by a male operator, during a
rest period, and during hand therapy by a female operator (Table 2).

2.3. Protocol for Hand Therapy

Hand therapy is characterized by slow and light rubbing (patting) in such a way
that the body is softly wrapped [25]. Hand therapy was performed before bath-
ing (at approximately 9 am) at the subject’s bedside while sitting in a chair. A
humidity level at which the subjects felt comfortable was maintained, and the
measurements were taken in a quiet environment lasting 5 minutes for each

hand. The protocol of hand therapy is the following.

Table 1. Profile of the three patients.

Subjects Sex Age Disease MMSE score
A F early 90s AD 3
B F late 80s AD 1
C M early 70s AD 10

AD, Alzheimer’s disease; MMSE, Mini Mental State Examination.

Table 2. Research protocol.

Hand therapy
Pre-th Hand th b
re ‘erapy an erapy by Rest by a female
period a male operator
operator
Abe’s BPSD score 5 days 5 days 5 days 5 days
Index of resistance to care 5 days 5 days 5 days 5 days
Inner Balance Scanner - Day1,3,5 - Day 1,3,5

Abe’s BPSD score: daily assessments of average conditions by the nurse-in-charge, who
worked from 9 AM to 4 PM. Index of resistance to care: daily assessments of average
conditions by the respective nurses-in-charge, who worked day and night shifts. Inner
balance scanner: measurements before and after hand therapy on days 1, 3, and 5 of each

5-day therapy course.
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1) First, explain that you will be doing hand therapy and get consent. And the
operators sat at a distance that allowed their knees to maintain contact with the
patient’s body, and the therapy began by wrapping both hands of the patient
with a towel.

2) Oil was poured on the patient’s palm and spread, covering the entire area of
the hands.

3) The oil was spread from the wrist toward the fingertip such that the opera-
tor’s and patient’s hands were not separated.

4) The palms were rubbed from the center, moving outward (right/left) with
the pulp of the thumb.

5) The area between the bones on the back of the hand from the wrist toward
the fingertip was rubbed.

6) Each finger was rubbed carefully, one by one, in the order of side, back/palm
sides, and the whole finger.

7) To conclude the care on the back of the hand, the wrist to fingertips were
rubbed.

8) The hands were flipped while wrapped with both the operator’s hands.

9) The palms were rubbed from the center toward the outside (right/left) and
from the wrist toward the fingertip.

10) The palms were rubbed with three fingers in a circular motion.

11) Slowly and carefully, the palms were rubbed from the wrist to the fingertip
with the operator’s palm.

12) After finishing the palm, the patient’s hands were flipped while wrapping
with both hands.

13) The back of the wrists, from the center moving outward (right/left), were
rubbed.

14) After softly wrapping with both hands of the operator, the patient’s hands
were wrapped with a towel.

2.4. Measurement Tools and Analyses

ABS

The ABS [24] is a simple self-administered BPSD score for dementia caregiv-
ers. Each of the 10 BPSD items observed in patients with dementia are allotted a
score (0 - 9) based on the frequency and severity of symptoms, with the degree
of BPSD determined by the total score. A score of 44 indicates the highest sever-
ity of BPSD. An average score for each period was calculated as follows: before
hand therapy, during hand therapy by a male operator, during a rest period, and
during hand therapy by a female operator. Additionally, an average was calcu-
lated for each category as follows: before hand therapy, when the operator and
the patient were of the same sex, and when the sex of the operator was different
from that of the patient. In the assessment of BPSD with the ABS, average condi-
tions between 9 am and 4 pm were assessed by a day shift nurse-in-charge every
day for a period of 20 days in which a male and a female operator performed

hand therapy. To achieve accuracy/reliability, we had an explanatory meeting
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with the nursing staff before data collection.

Index of resistance to care

Resistance to care is defined as conditions in which a patient refuses to receive
care by a caregiver despite caregiving being needed. In this study, the term spe-
cifically represents strong resistance to care regarding toileting/bathing.

Four items of resistance to care were extracted by caregivers for each patient
(Table 3). An average for each period was calculated as follows: before hand
therapy, during hand therapy by a male operator, during a rest period, and dur-
ing hand therapy by a female operator. Additionally, an average was calculated
for each category as follows: before hand therapy, when the operator and the pa-
tient were of the same sex, and when the sex of the operator was different from
that of the patient. The average conditions were assessed with a score of 1 (weak)
to 3 (strong) by a day and a night shift nurse-in-charge for a period of 20 days
during which a male and a female operator performed hand therapy.

IBS

The IBS (BIOCON Technologies) is a device that measures changes in time
intervals between heartbeats. This is performed using a sensor placed on the
earlobe and serves as an indicator of autonomic nervous system function. This
study focused on the comparisons of total power (TP), low frequency (LF)/high
frequency (HF) ratio, and balance between the sympathetic and parasympathetic
nervous systems. TP represents the total power of power spectra of frequencies
(very low frequency(VLF), LF, and HF) in a 5-minute test. TP reflects the activi-
ty of the autonomic nervous system, which mainly consists of sympathetic nerve
activity. TP is calculated by the square of 1/1000 second. LF/HF is a power ratio
that represents the overall balance between sympathetic and parasympathetic
nervous activities; a high value indicates dominance of sympathetic nervous activ-
ity, while a low value indicates dominance of parasympathetic nervous activity.

The measurement of the balance of the autonomic nervous system with the
IBS was performed on three days during each period of hand therapy by a male
or a female operator (Table 2). The measurement lasted 5 minutes. The patients
sat in a chair at the bedside, and the measurement was performed in a quiet en-
vironment. An average was calculated for each category: before hand therapy,
when the operator and the patient were of the same sex, and when the sex of the

operator was different from that of the patient.

2.5. Ethical Considerations

The study was conducted in accordance with the World Medical Association’s

Table 3. Items of resistance to care in each patient.

Subjects

A Spitting Biting Violent language/Angry roar Pinching

B Brushing away Hitting  Shouting/Angry roar Touching clothes
C Clasping hands Biting Violent language/Angry roar Brushing away
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Helsinki Declaration for Human Studies. Before conducting the study, we orally
explained the objectives and methods of the study, as well as the advantages and
disadvantages related to participation in the study to the patients and their fami-
lies in a written form. We also ensured that participation in the study could be
terminated at any time during the study period, and that privacy is strictly pro-
tected. Consent was obtained from all participants. Patient data were classified
using a personal number to ensure anonymity and were strictly managed. The
study was approved by the Ethical Review Committee for Nursing Studies,
Committee of Iwaki Hospital, Iwakikai Medical Corporation (No. 18-1).

3. Results
3.1. ABS

The ABS was lower during the period of rest and during therapy with a female
operator than before therapy and during therapy with a male operator (Figure
1). The mean ABS for patient A was 22.0 (before therapy), 24.8 (therapy by a
male operator), 12.8 (during rest), and 12.4 (therapy by a female operator). That
for patient B was 14.6 (before therapy), 15 (therapy by a male operator), 8.2 (dur-
ing a rest), and 10.4 (therapy by a female operator). Finally, the ABS for patient C

35
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Figure 1. Changes in the ABS.
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was 18.6 (before therapy), 25.4 (therapy by a male operator), 14.2 (during rest),
and 11 (therapy by a female operator).

3.2. Index of Resistance to Care

Figure 2 shows changes in the patients’ levels of resistance to care following hand
therapy. Less variability between the different conditions was observed based on
mean index scores as compared with the ABS. The mean index scores for patient
A were 12.4 (before therapy), 11.4 (therapy by a male operator), 13.2 (during
rest), and 12.0 (therapy by a female operator). The scores for patient B were 16.8
(before therapy), 15.8 (therapy by a male operator), 15.6 (during rest), and 15.8
(therapy by a female operator).

The mean index scores for patient C were 16.6 (before therapy), 17.8 (therapy
by a male operator), 14.2 (during rest), and 12.6 (therapy by a female operator).

3.3. Mean ABS/Index Scores of Resistance to Care by Sex Difference

Changes in the ABS and resistance to care due to hand therapy performed by an
operator of the opposite sex in the three patients are shown in Figure 3. The
mean ABS was 18.4 (before therapy), 16.0 (therapy by an operator of the same

25
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& PatientA | 11 | 11 8 |17 | 15| 11 | 13 (12| 13| 8 | 12 [ 11 | 11 [20 | 12|15 |12 | 14| 8 | 11
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Figure 2. Changes in the patients’ levels of resistance.
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Figure 3. Mean ABS/index scores of resistance to care by sex difference between the pa-
tient and the operator.

sex), and 17.1 (therapy by an operator of the opposite sex). The mean index
scores of resistance to care were 15.3 (before therapy), 15.2 (therapy by an oper-
ator of the same sex), and 13.2 (therapy by an operator of the opposite sex). The
ABS was low with a same-sex operator, and the index scores of resistance to care
were low during therapy by an operator of the opposite sex. Both the ABS and

index scores of resistance to care were lower than those observed before therapy.

3.4.IBS: Changes in Mean Values among the Three Patients

The mean TP and LF/HF values calculated by IBS of the three patients are
shown in Figure 4. When the operator and the patient were of the same sex, the
mean TP values decreased from 28,060.4 (before therapy) to 5974.3 (after thera-
py), and the mean LF/HF values decreased from 1.7 (before therapy) to 1.2 (after
therapy).

When the sex of the operator was different from that of the patient, the mean
TP values decreased from 25,760.4 (before therapy) to 7669.5 (after therapy),
and the mean LF/HF values increased from 1.2 (before therapy) to 1.5 (after
therapy). In the cases of same-sex and opposite-sex operators, the mean TP val-
ues decreased, which indicates that sympathetic nervous activity decreased. As
the mean LF/HF values decreased when the sex of the operator was the same as
that of the patient, parasympathetic nervous activity was dominant, while sym-
pathetic nervous activity was dominant when the operator was of the opposite

sex, as the mean LF/HF values increased.

4. Discussion

The number of subjects in this study was small, and the duration of this study

was limited. However, this study found that hand therapy may serve as a
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Operator of the same gender W Prior to therapy W After to therapy

30000.0 1.8
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Operator of the opposite gender I Prior to therapy M After to therapy
30000.0 1.6
25000.0 14
1.2
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15000.0 0.8
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0.4
5000.0 02
0.0 0.0
H, TP H, LF/HF

Figure 4. Changes in the mean TP and LEF/HF values in IBS among the three patients.

non-pharmacological strategy to improve behavioral and psychological symp-
toms in people with dementia. Additionally, the effects of sex difference between
the patient and the operator have been highlighted, proposing the application of
this knowledge for long-term care. However, further research is still needed to
provide definite recommendations regarding frequency and types of hand ther-
apy [26].

In all patients, the mean ABS increased during the first hand therapy session
performed by a male operator. However, following a 5-day period of rest, the
mean ABS was observed to be lower than that before the hand therapy.

The mean ABS further declined during the second hand therapy session per-
formed by a female operator in patients A and C. We found a decrease in the
index scores of resistance to care during hand therapy in patient A. The scores
also decreased during hand therapy in patient B and were maintained during a
period of rest. In patient C, when hand therapy began, the index scores of resis-
tance to care increased; however, they decreased on continuation of therapy.
Regarding autonomic nervous system activity, the sympathetic nervous activity
decreased following hand therapy, and a relaxing effect was observed in all the
patients. Suzuki reported that reduction in anxiety and behavioral stabilization
can be expected in elderly people with dementia by performing tactile care [25].

Accordingly, our study demonstrated that performing hand therapy continually
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reduces BPSD and resistance to care and confers a calming effect. The study also
showed that the effectiveness of hand therapy varies depending on individuals;
however, the therapy is expected to become effective when performed conti-
nually.

The analysis of changes due to the sex of the operators showed that the thera-
py was the most effective for reducing BPSD when patients underwent hand
therapy by an operator of the same sex. Additionally, the therapy was the most
effective for reducing resistance to care when patients underwent hand therapy
by an operator of the opposite sex. However, two out of the three patients were
women, and a female operator performed the second hand therapy session,
which may have moderately influenced the results. The results for the IBS mea-
surements showed that in the case of an operator of the same sex, the parasym-
pathetic nervous activity is dominant. Thus, the present study demonstrated that
hand therapy is effective for reducing BPSD; the relaxation effect is elevated
when the sex of the operator is the same as that of the patient, whereas when the
operator is of the opposite sex, the therapy is effective for reducing resistance to
care.

At the initiation of hand therapy, BPSD exacerbated temporarily, presumably
owing to the anxiety and fear of being touched by other people due to the de-
creased cognitive function of the patients. Therefore, when touching elderly people
with dementia, given their suspected anxiety and fear of being touched, caregiv-
ers should attempt to induce a feeling of security. Continual hand therapy allows
for reduction in BPSD and resistance to care as well as an increase in relaxation.
Thus, a feeling of security can further result in favorable outcomes.

Concerning the influence of the sex of the operators, resistance to care was
shown to decrease with operators of the opposite sex. Although the male patient
in this study fiercely resisted care given especially by female staff, resistance to
care was reduced by undergoing hand therapy. Thus, being touched by a person
of the opposite sex may be recognized not as an uncomfortable experience in-
voking fear and anxiety, but an experience of obtaining a sense of security by
undergoing hand therapy. As BPSD were alleviated, and the hand therapy was
more effective for relaxation when performed by an operator of the same sex,
elderly people with dementia were considered to obtain a higher sense of securi-
ty when being touched by a person of the same sex. Therefore, it is necessary to
provide nursing care that respects the patient’s sex, considering that sex differ-
ences affect common resistance to nursing care such as toileting and bathing ha-
bits.

Currently, there is little evidence regarding non-pharmacological management
for BPSD [27]. Therefore, it is important to evaluate various non-pharmacological
approaches using a scale that can accurately evaluate their therapeutic effects. The
results of this study provide new insights to the use of hand therapy as a thera-
peutic treatment for BPSD. However, as the sample size of this study was small,

larger studies in the future are needed to confirm the reliability of our results.
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5. Conclusion

This study showed that hand therapy is effective for the improvement of BPSD
and resistance to care and provides relaxation. In elderly people with dementia,
the ABS was reduced when undergoing hand therapy performed by an operator
of the same sex, and thus a higher relaxation effect can be expected. Additional-
ly, undergoing hand therapy by an operator of the opposite sex allows patients to

effectively reduce resistance to care.
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