
1. Introduction

In a “super-aged” society such as Japan, the number of older

adults with dementia is continuously increasing with the ageing of

the population. In 2012, there were 4,620,000 older adults with

dementia in Japan, a prevalence of approximately one in seven el-

derly (15% prevalence). However, the 2018 Japanese White Paper on

the Aging Society estimated that by 2025, this number will be one in

five, indicating that treatment for older adults with dementia is be-

coming a crucial issue.1 In particular, compared to older adults

without dementia, fall rates after one year are significantly higher

among those with dementia.2 Falls among older adults with de-

mentia are caused by complicated factors such as behavioral and

psychological symptoms of dementia (BPSD), side effects of psy-

chotropic medication, as well as living environment and healthcare

status.3

Although research into fall-prevention interventions for older

adults has reported on the efficacy of exercise for older adults4 and

of multifactorial interventions for institution-based older people

requiring care,5 there is a paucity of fall-prevention intervention

research regarding older adults with dementia, and large numbers of

falls are related to dangerous behavior due to worsening BPSD.6

However, in terms of fall-prevention strategies for older adults with

dementia, it has been suggested that specific fall-prevention strate-

gies dealing with cognitive impairment and BPSD in older adults with

dementia have not been adequately clarified.7,8

Studies have elucidated that the needs of older adults with

dementia and the causes of the disorder, as well as the quality of

their basic lifestyle and care, influence fall prevention.9,10 In recent

years, the collaboration between interprofessional fall prevention

teams and healthcare providers, as well as fall-prevention interven-

tion research regarding education and training to strengthen the

system, has gained attention.11–13 Additionally, it has been empha-

sized that high fall rate trends in long-term healthcare facilities are

also due to factors such as the entry of older residents with relatively

high levels of mobility compared to other care facilities.14–16

Person-centered care is reported to be effective in diminishing

BPSD such as irritability.17 In the current study, using person-cen-

tered care as the foundation, older adults with dementia are consid-

ered as people with their own will or intent, including lifestyle pat-

terns and their own individual values amassed during their lifetime.

It is thought that, “since older adults with dementia are unable to

fulfill their own needs due to dementia induced communication

impairment, dangerous behavior leading to falls occurs easily, and

furthermore, when cognitive impairments such as attention and

judgement impairments are also added, falls occur more readily.”9,10,18
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S U M M A R Y

Background: This study aimed to examine the effects of a fall-prevention program, focusing on the

characteristics of falls among older adults with dementia, based on person-centered care.

Methods: Participants were divided into two groups: the intervention group (n = 60), which consisted of

members who participated in a 3-month training program and the control group (n = 69), which con-

sisted of members who received usual care. The study lasted 9 months, which included a training period

(3 months), fall prevention practice period (3 months), and after the follow-up period (3 months).

Results: Compared to the control group, the Mini-State Examination scores of participants in the inter-

vention group had significantly decreased at 3 months or 6 months since baseline. In the control group,

the activities of daily living and different symptoms common in dementia had significantly worsened

after the follow-up. Regarding fall rates, there was no significant difference between the intervention

and control groups; however, in the intervention group, there were reductions in the training period

with 13 members (21.7%), the practice period with eight members (13.3%), and the follow-up period

with 10 members (16.7%), compared to the baseline with 16 members (26.7%).

Conclusion: These results suggest the effectiveness of the person-centered intervention program for

older adults with dementia.
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Prior to the intervention, a “Nursing Quality Indicator” for prevent-

ing falls among older adults with dementia, which consists of items

on fall prevention in older people with dementia based on the per-

son-centered care theory,9 was developed by the authors of the

present study. The effects of a fall prevention program based on the

person-centered care theory, which aims to provide care from the

perspective of older people with dementia, by an interprofessional

team have not been reported yet, and this study was the first to do

so. The present study aimed to elucidate the effects of the fall-

prevention program for older adults, especially those with dementia.

2. Materials and methods

Participants were older persons with dementia who were in-

patients at five long-term care facilities in a regional urban center

in Japan between May 2016 and January 2017. After receiving con-

sent from these medical institutions, multi-bed, long-term health-

care facilities similar in scope, with patients similar in physical and

mental status, were designated as the group 1 intervention facility

(100 beds) and group 1 control facility (150 beds).

2.1. Ethical considerations

Family members proxying for the participants were given a

written explanation of the study, and provided consent. Healthcare

providers were given an explantation of the study in a pamphlet, and

consent was obtained. Research ethics clearance was obtained from

the Clinical Research Review Board of Hamamatsu University School

of Medicine, the university with which the representative researcher

is affiliated.

2.2. Healthcare provider fall-prevention program

2.1.1. Aim of the fall-prevention program

Based on person-centered care, the program, based on the

Nursing Quality Indicator for preventing falls among older adults

with dementia,9 aimed to prevent falls by reducing dangerous be-

havior through analysis of the reasons for dangerous fall-related

behaviors from the perspective of the individual, and to subse-

quently try to solve those issues.

2.1.2. Training (3 months: May–July 2016)

A one-hour fall-prevention program for healthcare providers

was carried out each month (3 times in total), such as first month of

the fall-prevention program, second month of the fall-prevention

program using the “Nursing Quality Indicator for preventing falls

among older adults with dementia”, and third month: A specialist

professional program of fall-prevention for older adults with de-

mentia.

2.1.3. Practice (3 months: August–October 2016)

A nurse-led interprofessional fall-prevention team was formed,

comprising care-workers, physiotherapists, and administrative staff.

The practice included discussion with researchers of actual fall case

studies for one hour per month, using fall-prevention care quality

indicators. Care plans were created based on analysis of fall rea-

sons from the perspective of older adults with dementia, and prac-

tical application of fall-prevention plans was implemented on each

floor.

2.1.4. Follow-up (3.5 months: Nov 2016–Jan 2017)

The interprofessional collaboration fall-prevention team took

the lead in promoting and addressing fall-prevention.

2.2. Evaluations

Participants in the intervention and control groups were sur-

veyed on the same evaluative items listed below, a total of three

times: at baseline, after the three-month intervention, and after a

three-month follow-up (total of four times for fall records only).

2.2.1. Primary attributes

Age, gender, disease, dementia diagnosis, BPSD treatment me-

dication, long-term care need certification, among others.

2.2.2. Record of falls

Date and time of fall, fall impact were investigated.

2.2.3. Mini-Mental State Examination (MMSE)

The MMSE is a cognitive function test and worsening cognitive

function is indicated by extent of score lowering.19

2.2.4. Activities of daily living (Katz ADL)

The Katz ADL was used to evaluate a participant’s feeding, bath-

ing, transferring, etc. on a three-step scale, with points totaled.20

2.2.5. Gottfries-Brane-Steen Scale (GBS Scale)

The GBS scale is a 27-item assessment tool with four subscales

that focus on level of dementia symptoms and qualitative differ-

ences.21 Lower scores indicate better status.22

2.2.6. Subjective risk rating of specific tasks (SRRST)

In a subjective fall risk assessment scale completed by health-

care providers, and the total score was calculated.22

2.3. Statistical analysis

Intervention and control groups were compared using Dun-

nett’s t-test at three time-points: baseline, after the three-month

practice, and after the three-month follow-up, and an analysis of

covariance (ANCOVA) using a general linear mixed effect model of

the interaction between the group (intervention and control groups)

and the three time-points was performed.

A chi-squared test was used to compare control group fall rates

with the intervention group for baseline, the training period, prac-

tice period, and follow-up period.

Statistical analysis was conducted using IBM Statistical Package

for Social Science Statistics 23.0 (IBM Corp., Armonk, NY, USA).

3. Results

The proportions of female participants in the control group

(88.41%) and in the intervention group (76.67%) were much higher

than those of male participants in both groups (Table 1). Regarding

dementia types, the most common type was probability of de-

mentia, which was a category II daily life independence level in the

absence of a dementia diagnosis. The next most common type was

Alzheimer’s disease, found in seven persons in the control group

(10.14%) and 10 persons in the intervention group (16.67%). Com-

pared to the control group, there was a significantly higher number

of participants with contracture in the intervention group (n = 40,

66.67%).

In the control group, compared to the baseline, ADL and the

Gottfries-Brane-Steen different symptoms common in dementia
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(GBS D) were significantly reduced after the follow-up (Table 2). Fur-

ther, MMSE total scores had reduced significantly post practice and

follow-up. In the intervention group, the MMSE total scores had re-

duced significantly after the follow-up, but no changes were found
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Table 1

The baseline characteristics of participanst in intervention and in the control groups.

Control group Intavention group �
2

test
Items

n % n % p value

Gender 0.077

Male 08 11.59 14 23.33

Female 61 88.41 46 76.67

Total 69 100.000 60 100.000

Type of dementia 0.869

Alzheimer disease 07 10.14 10 16.67

Vascular dementia 02 02.90 01 01.67

Dementia with Lewy bodies 00 00.00 01 01.67

High probability of dementia* 60 86.96 48 80.00

Total 69 100.000 60 100.000

Daily life independent level of older people with dementia 0.298

II (BPSD related trubble and require some supports) 31 44.93 18 30.00

III (BPSD and require support) 36 52.17 40 66.67

IV (Serious BPSD and always require supports) 02 02.90 02 03.33

Total 69 100.000 60 100.000

Daily life independence level of Bedridden elderly 0.067

A (Semi-bedridden) 22 31.88 08 13.33

B (Bedridden) 43 62.32 51 85.00

C (Always bedridden) 04 05.80 01 01.67

BPSD therapeutic drug 0.052

Yes 38 55.07 43 71.67

No 31 44.93 17 28.33

Total 69 100.000 60 100.000

Joint contractures 0.000

Yes 19 27.54 40 66.67

No 50 72.46 20 33.33

Total 69 100.000 60 100.000

Locomotorium paralysis 0.734

Yes 59 85.51 50 83.33

No 10 14.49 10 16.67

Total 69 100.000 60 100.000

Aphasia 0.109

Yes 67 97.10 53 88.33

No 02 02.90 07 11.67

Total 69 100.000 60 100.000

* Category II daily life independence level (high probability of dementia) in the absence of a dementia diagnosis.

Table 2

Comparison of the evaluation between intervention and control groups.

Base Line

After fall prevention

practice

(after three months)

After follow-up period

(after six months)
Interaction**

Assessments Group

Means S.D Means S.D p value* Means S.D p value* F value p value

Control group 10.93 03.84 11.45 04.15 0.671 12.54 04.22 0.040 0.319 0.727Activities of daily living (Katz ADL)

Intavention group 11.52 03.30 11.78 03.28 0.876 12.38 03.66 0.282

Subjective risk rating of specific tasks (SRRST) Control group 04.61 02.00 04.55 02.08 0.981 04.10 02.24 0.272 0.518 0.596

Intavention group 02.97 02.29 02.88 02.13 0.968 02.92 02.08 0.988

Mini-Mental State Examination (MMSE) Control group 20.42 09.04 16.13 09.09 0.015 14.97 09.98 0.002 0.466 0.628

Intavention group 17.98 07.87 15.15 08.61 0.110 14.62 08.24 0.049

Gottfries-Brane-Steen Scale (GBS Scale)

Control group 15.70 10.75 16.09 11.02 0.970 17.49 11.79 0.541 0.103 0.902A Motor fuction

Intavention group 15.28 08.63 15.22 08.77 0.999 15.93 09.15 0.889

Control group 29.06 21.38 30.07 22.02 0.948 31.64 22.71 0.715 0.034 0.966B Intellectual

Intavention group 22.83 15.16 24.00 16.01 0.888 24.40 16.23 0.809

Control group 06.75 05.52 06.94 05.62 0.972 07.65 05.87 0.549 0.271 0.763C Emotional function

Intavention group 06.45 04.70 06.45 04.37 1.000 06.45 04.38 1.000

Control group 13.13 08.21 13.35 08.25 0.989 21.48 13.43 0.000 21.528 0.000D Different symtoms common in dementia

Intavention group 07.17 04.07 07.52 04.66 0.926 09.01 08.15 0.088

* Dunnett’s t-test three times: at baseline, after the 3-month practice, and after the 3-month follow-up.

** Analysis of covariance (ANCOVA) using the general linear mixed effect model.

Assignment condition (intervention VS. control) and time (base Line, after three months, after six months).



for the other items. In the ANCOVA, GBS D also had a significant in-

teraction of group (intervention and control groups) and time.

The fall rates in the intervention group decreased from 16 per-

sons at baseline (26.7%) to 8 persons during the practice period

(13.3%) (Table 3). Regarding the impact level, the intervention group

at baseline was the most common, with 10 persons having no injury

(47.6%); however, no medical treatment which was beyond that vital

sign changes and need for tests level was changes from 17 persons

during the training period (85.0%), to 6 during the follow-up period

(46.2%).

4. Discussion

This study aimed to elucidate the influence of physical and psy-

chological functioning on older adults, as well as the efficacy of this

program for fall-prevention. The MMSE scores of the participants,

consisting of older adults with dementia, were significantly reduced

after the practice period and follow-up for the control group, and

after the follow-up for the intervention group. ADL and the GBS

scale scores were significantly reduced post follow-up for the control

group; however, there were no significant changes in the interven-

tion group. Shimada et al. reported significant improvements for

GBS intelligence function, emotional function, and psychological sta-

tus when fall-prevention is implemented by a separately appointed

fall-prevention manager, although no significant fall improvement

was noted.23 This research considers that through fall-prevention

training for healthcare providers in long-term care facilities, health-

care providers were effective in supporting the physical and psycho-

logical functioning of older adults with dementia by carrying out

fall-prevention care, which responds to the needs of older adults

with dementia based on person-centered care.

A significant difference regarding fall rates was not found be-

tween the intervention group and the control group, however in the

intervention group there were reductions in the training period with

13 members (21.7%), the practice period with eight members

(13.3%), and the follow-up period with 10 members (16.7%), com-

pared to the baseline of 16 members (26.7%). Conventional fall-

prevention measures for older adults with dementia have involved

physical restraint and mobility restriction. However, these do not

merely threaten the dignity of older adults; significant increases in

falls have been reported post-release from physical restraint.24

In contrast to conventional fall-prevention measures, the cur-

rent study conducted training involving: motivating the healthcare

providers to participate in the research (first month), fall-prevention

care methods utilizing fall-prevention care quality indicators (second

month), and practical fall-prevention care, which responds to the

needs of older persons with dementia and fall risks of older adults

with dementia (third month). The Colon-Emeric Program was refer-

enced, since it was to be an interprofessional team.13

The fall-prevention program content involves increasing fall-

prevention knowledge of the interprofessional team, fall-prevention

related problem-solving ability, improved healthcare provider con-

fidence, and gains in cooperative capability. Given that the current

training is based on person-centered care, it emphasized that: older

with dementia are individuals with their own will, lifestyle habits and

values garnered over a lifetime; the inability to fulfill one’s own

needs due to communication impairments and so forth makes dan-

gerous, fall-related behavior more likely; and behaviors requiring

attention and decision-making abilities are difficult due to cogni-

tive impairment. Furthermore, the training emphasized to health-

care providers that analysis of the reasons behind dangerous fall-

related behavior from that person’s perspective and reducing dan-
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gerous behavior by working to solve those issues would lead to

fall-prevention.

The current training not only focused on fall occurrence rates

and how the likelihood of falls would be reduced if the values and

needs of older adults with dementia were met, allowing them to live

a peaceful life, but also is considered to have perpetuated the notion

among healthcare providers that improved quality of life, achieved

through meeting the individual needs of each older person with de-

mentia cooperating in the intervention program, is linked to fall-

prevention.

According to Colon-Emeric and colleagues, individual care is

effective against falls for nursing home residents.13 Chenoweth et

al. compared person-centered care (PCC), a group using a person-

centered care evaluative system called dementia-care mapping

(DCM), and regular care groups at intervention and follow-up.24 PCC

and DCM groups saw significant reductions on the Cohen-Mansfield

Agitation Inventory evaluation of BPSD, and significant increases in

falls were indicated for the PCC group. Here, in training alone, fall

increase was not linked to individual care, suggesting that reflective

care is linked with individual care, which becomes a fall-preven-

tative. In the current study, it is thought that person-centered care

was perpetuated, then analysis by the interprofessional cooperative

fall-prevention team informed individual care, which brought about

a reduction in falls.

With respect to impact levels, 90% of the control group had

level 3 (requiring treatment and processing) and 4 (permanent

sequela) falls. In comparison, in the intervention group, 80% of the

falls were level 1 (no injury) and 2 (vital sign changes and tests re-

quired). The clearly lower impact levels of the falls in the interven-

tion group compared to the control group, the continuation of these

trends at follow-up, and that worsening from these falls was re-

duced, could be effects of the fall-prevention program. Moreover,

when fall types were considered, the number of “details unknown”

falls during the practice and follow-up period was zero, and the fall

types were adequately ascertained.

Although ADL and GBS D, which are the indexes of BPSD, sig-

nificantly worsened in the control group, ADL and BPSD, ADL and

GBS were maintained in intervention. These results might be due to

the influence of understanding the fall risk along with older persons

with dementia, and comprehending the behavioral risks and needs

of older individuals through the person-centered care-based fall-

prevention intervention. Multiple older adults with dementia with a

high fall risk and staff shortages make long-term care health facilities

a difficult environment for fall-prevention. However, by focusing on

fall-prevention intervention based on person-centered care, in-

dividual behaviors of older adults can be predicted, and the level of

danger of the fall related to these behaviors is removed prior to the

fall; thus, it is possible to create effective fall-prevention measures.

In the current study program, person-centered care-based fall-

prevention for older adults with dementia reduced falls, although

not significantly. In addition, there were some benefits such as har-

monious maintenance of ADL and psychological symptoms. While

the study involved clinical comparative research with control and in-

tervention groups, the fall-prevention intervention participants

were from long-term care facilities within one corporation; thus,

joint comparative research between various institutions in the fu-

ture is needed.

5. Limitations

The present study had a small sample size, and the characteris-

tics of the participants in the intervention and control groups dif-

fered. There were significant differences in older people with con-

tracture between the intervention and control groups. It is necessary

to use a larger sample size without selection bias to clarify the ef-

fects of this program. We intend to clarify the effects in future stud-

ies.
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