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Abstract. [Purpose] This study aimed to examine falls among older adults in Japanese households and determine
the risk associated with each fall location. [Participants and Methods] This study included 99 participants (249 fall
events) who received daycare rehabilitation at a nursing care facility. Data on fall circumstances were collected
from the medical records and accident reports. The analyzed variables included age, medical status, level of care
required, fall history, location, and mode of transportation during the falls. [Results] Falls occurred most commonly
in bedrooms. Falls at an entrance were associated with no assistive device (OR: 1.76, 95% CI: 1.06—1.80) and 1 his-
tory of falls (OR: 1.22, 95% CI: 1.03-3.10). Risk factors for falls in bedrooms included Parkinson’s disease (OR:
1.83, 95% CI: 1.11-1.87), orthopedic disease (OR: 1.11, 95% CI: 1.15-3.43), and cane walking (OR: 1.08, 95% CI:
1.33—4.13). Falls in a hallway were associated with no assistive device (OR: 1.75, 95% CI: 1.15-1.91). [Conclusion]
Bedrooms and hallways in Japanese households were identified as locations with a high risk of falls. The unique
architectural and cultural features of Japanese homes may contribute to this risk. Rehabilitation programs should
consider individual fall histories, medical conditions, and differences in mobility.
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INTRODUCTION

Falls among older adults are listed as the fifth leading cause of eventual need for long-term care services in Japan!), and
are thought to result in diminished physical function and depression?). Furthermore, 6.6% of falls have been reported to result
in severe disorders, including bone fractures, indicating that falls are an essential health issue®. A 2018 World Health Orga-
nization report showed that 28-35% of individuals over 65 years old worldwide experience falls yearly, and the incidence
increases with age®). Therefore, the problem of falls requires urgent preventive measures worldwide, particularly in countries
with aging populations, such as Japan.

Falls often occur during daily activities at home, with almost 50% occurring indoors®. Many previous studies aimed at
identifying fall hazards have shown little difference between the home environments of fallers and non-fallers®®. Those
studies mainly targeted the older population in EU nations and the United States. Few studies have been conducted on older
adults living in Japan. Japanese housing may have higher potential fall risks owing to its architectural characteristics concern-
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ing cultural traditions, such as the combined use of tatami mats or wooden flooring, thresholds between the hallway and each
room, and the elevation of the floor at the entrance, where residents or guests take off their shoes to get in.
This study aims to investigate the circumstances and characteristics of falls in Japanese homes.

PARTICIPANTS AND METHODS

The participants were individuals aged 65 years old or older who had received day care rehabilitation at a nursing care
facility in Saitama, Japan, between April 1, 2020, and March 31, 2023. Baseline data are presented in Table 1. One case with
missing data was excluded from the study (Fig. 1). The mean age of the participants was 80.2 + 7.8 years, and 99 individuals
had 249 falls during the study period.

We collected information on each situation in which a fall occurred from medical records and accident reports. The
following items were extracted: age, sex, nursing care level, personal history of falls, location of the fall (e.g., living room,
bathroom, and entrance), personal mobility style at the time of the fall, and current or past medical history prior to the fall
(suffering from major diseases or not). A fall is “a sudden and unintentional change of position, with or without loss of
consciousness, in which the person lands on the ground™™.

For the statistical analysis, we performed descriptive statistics for each variable and analyzed the trends. We used the
location of each fall (e.g., entrance, bedroom, hallway, bathroom, living room, kitchen, and toilet) as the dependent variable.
Furthermore, the independent variables of the following 11 items were entered: personal history of falls (i.e., once, twice,
thrice, or more times), morbidity (cerebrovascular disease, orthopedic disease, Parkinson’s disease, internal disease), and
mobility function or use of an assistive device (e.g., no assistive device, cane, walker, and wheelchair). Multiple logistic
regression analysis was conducted using the forward stepwise method with the eleven items as the independent variables.
In conducting the analysis, given multicollinearity, correlation analysis on the independent variables was conducted using
Cramer’s coefficient of association. We thereby checked for items with high correlation coefficients of 0.9 or more. All
statistical analyses were conducted using IBM SPSS Statistics for Mac, version 26 (IBM Corp., Armonk, NY, USA). The
level of significance was set at p<0.05.

Table 1. Baseline characteristics of study population

Overall (n=99)

Variables
Male (n=56) Female (n=43)
Age, year; mean + SD 80.4 £ 8.1 799+ 7.6
Nursing care level; n (%)
Support required 1,2 5(5.1%) 6 (6.1%)
Nursing care level 1 12 (12.1%) 6 (6.1%)
2 14 (14.1%) 18 (18.2%)
3 14 (14.1%) 8 (8.1%)
4 9 (9.1%) 3 (3.0%)
5 2 (2.0%) 2 (2.0%)
History of fall; n (%)
1 fall 26 (26.3%) 16 (16.2%)
2 falls 6 (6.1%) 6 (6.1%)
>3 falls 24 (24.2%) 21 (21.2%)
SD: standard deviation.
Number of reported falls for people aged 65
and older from April 1, 2020 to August 31,
2022 (n=100, 250 reported falls)
> Number of reports where consent was not obtained for the study (n=0)

Number of cases with missing data such as omissions (n=1)

v

Number of reports subject to analysis
(n=99, with 249 falls)

Fig. 1. Participant flow in the study.
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RESULTS

The baseline data are shown in Table 1. One case with missing data was excluded from the study (Fig. 1). A total of 57
individuals experienced two or more falls during this period. Table 2 shows the fall situations. The most common place
for falls was the bedroom (59 individuals; 23.7%), followed by the hallway (32 individuals; 12.9%) and the entrance (24
individuals; 9.6%). Among the major diseases, cerebrovascular disease was the most common (89 individuals, 35.7%),
followed by orthopedic disease (74 individuals, 29.7%).

Table 3 shows the results of the multiple logistic regression analysis. No independent variables were excluded. By the
logistic regression analysis, in association with “entrance” as the location of falling, “without any assistive device” (OR:
1.76, CI: 1.06-1.80), and “number of falls: once” (OR: 1.22, CI: 1.03-3.10) were extracted. Moreover, for “bedroom”,
the following was extracted: Parkinson’s disease (OR: 1.83, CI: 1.11-1.87), orthopedic disease (OR: 1.11, CI: 1.15-3.43),
and “cane walking” (OR: 1.08, CI: 1.33—4.13). For “hallway,” the variable “without any assistive device” (OR: 1.75, CI:
1.15-1.91) was selected (model ¥ test: p<0.01).

Table 2. Indicates a fall situation

Variables Overall (n=249)
Location of fall; n (%)
Entrance 24 (9.6%)
Bedroom 59 (23.7%)
Hallway 32 (12.9%)
Bath room 9 (3.6%)
Living room 16 (6.4%)
Kitchen 12 (4.8%)
Toilet 15 (6.0%)
Others 82 (32.9%)
Major disease; n (%)
Cerebrovascular disease 89 (35.7%)
Orthopedic disease 74 (29.7%)
Parkinson’s disease 44 (17.7%)
Medical disease 36 (14.5%)
Others 6 (2.4%)
Assistive device; n (%)
None 130 (52.2%)
Cane 60 (24.1%)
Walker 21 (8.4%)
Wheelchair 13 (5.2%)
Others 25 (10.0%)

Table 3. Risk model for the prediction by location obtained by multiple logistic regression

Dependent variables  Independent variables B SE OR 95% CI p-value

Entrance w/o assist.devices 1.54 0.67 1.76 1.06-1.80 *
1st fall 1.01 0.44 1.22 1.03-3.10 *
Constant —10.45

Bedroom Parkinson’s disease 1.73 0.51 1.83 1.11-1.87 **
Orthopedic disease 0.98 0.46 L.11 1.15-3.43 *
Cane 0.88 0.48 1.08 1.33-4.13 *
Constant —6.42

Hallway w/o assist.devices 1.92 1.09 1.75 1.15-1.91 *
Constant —11.53

*p<0.05; **p<0.01.
B: regression coefficient; SE: standard error; OR: odds ratio; CI: confidence intervals; w/o assist.devices: without as-
sistive devices.
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DISCUSSION

This study aimed to investigate and identify the characteristics of falls occurring in Japanese houses. We found that the
“bedroom” was where falls happened most frequently, followed by the “hallway”. As the predictors of fall risks regarding
the different locations in the house, “entrance”, “bedroom”, and “hallway” were extracted. In association with “entrance”,
“without any assistive device”, and “number of falls: once” were extracted. “Parkinson’s disease”, “orthopedic disease”,
and “cane” were extracted in association with “bedroom”. Furthermore, “without any assistive device” was extracted for
“hallway”.

It has been reported that bedroom falls are most common in residential settings, such as long-term care facilities for
the elderly, and that patients with dementia have higher rates of falls'® D, In addition, previous studies investigating risk
factors for falls in residential settings have identified wheelchair users and patients with pain'?. Not surprisingly, patient
characteristics and environments differ between institutional and residential settings, and this study found different results
compared to those studies.

For falls at the entrance, those without assistive devices and falling for the first time were extracted as risk factors.
Suzukawa et al.'® reported that individuals with a relatively small need for nursing care were more likely to fall at the
house entrance compared to those in need of a more significant amount of care, which may be in line with our finding that
the entrance was associated with risk predictors, no assistive device, and first-time fallers. The findings of this study, which
revealed a high proportion of older adults without a history of falls experiencing falls at the entrance, are crucial aspects of
this research. Elderly individuals who have experienced one or more falls have a threefold increased risk of falling again
within the following year compared to participants without a history of falls'¥. In other words, even a single fall should not
be considered acceptable. In Japanese households, it is customary to remove and put on shoes at the entrance. There are
various methods for removing and putting on shoes at the entrance. It is anticipated that older adults who are anxious about
falls due to a history of falling will perform the task while seated on a chair placed for this purpose, whereas those without
such history are predicted to engage in the task under more unstable conditions. Furthermore, it is expected that older adults
without a history of falls will not actively use assistive devices, although this cannot be inferred from the results of this study.
Going forward, it is imperative to conduct a detailed analysis of fall occurrences at entrances and elucidate the circumstances
surrounding falls in this setting. Northridge et al.!> also reported that locations where objects and staff are placed randomly
and untidily, can increase the risk of falling in older adults. The entrance of a Japanese house can be cluttered with objects on
the floor, such as shoes that have been removed, over which older adults can easily trip. We believe the risk of falling at the
entrance can be reduced by keeping the entrance tidy.

The most common fall location in this study was the bedroom. One of the features of a traditional Japanese house/lifestyle
is the use of a “futon” mattress'®. Older adults prefer futons rather than beds. Futons are placed directly on the floor (tatami
mat) and can trip, possibly causing falls. In a random sampling survey of the locations of falls among older adults aged
60 years and older, the bedroom was the fourth most common location of falls, after the living room, entrance, and stairs!?).
However, because the target population included highly active older adults, this study did not investigate falls in older adults
with disabilities. The participants in this study were older adults who were recipients of nursing care, and it was suggested
that these participants were more likely to fall into their bedrooms. Additionally, Parkinson’s disease or Parkinsonism, ortho-
pedic diseases, and walking with a cane were identified as risk factors for falling in the bedroom.

Patients Parkinson’s disease are known to be prone to falls!®, with particular concern surrounding orthostatic hypoten-
sion!). As previously reported, it has been observed that preparatory exercises such as postural adjustments and squats®%,
along with appropriate pharmacological interventions'®), are especially critical, particularly within the bedroom environment,
when initiating movement. Additionally, orthopedic conditions have been identified as contributing factors. However, this
study did not investigate specific medical conditions in detail. Among the most prevalent chronic ailments in the elderly is
osteoarthritis. Patients with knee osteoarthritis have been reported to exhibit a higher propensity for stumbling over obstacles
compared to their counterparts without the condition?). Given the traditional Japanese practice of sleeping on futons, it
is conceivable that individuals with orthopedic conditions predisposing them to stumbling and falls may have been more
prevalent.

The hallway was the second most common location for falls behind the bedroom, and “without assistive devices” was
identified as a risk factor. Yokoyama et al.?? reported that falls in the hallway among elderly residents in the community are
more likely to result in injuries after the fall, highlighting the importance of fall prevention in these areas. Japanese houses
have Japanese- and Western-style rooms with different floor elevation levels. There are also thresholds between the rooms
and hallways. Additionally, hallways are subject to many previously reported extrinsic fall risks??), including poor lighting
and slippery floors?* 2, In the future, while detailed investigations into fall incidents are warranted, it is speculated that
measures such as installing motion sensor lighting could contribute to fall prevention.

This study has several limitations. First, a significant limitation is that we were not able to comprehensively investigate
all falls that may have occurred during the study period. Our data were collected from fall situation reports containing
information from fallers, their family members, or care managers, except when a staff member visually witnessed a fall.
Establishing a data system that encompasses more thorough information on all falls and fall situations should be beneficial
for future research and practical fall prevention. Second, the fall reports in this study include instances of multiple falls. It is
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possible that the same individual may have fallen more than once at the same location, introducing potential bias. To address
this limitation, future studies should increase the sample size to mitigate bias and enhance the robustness of the findings.

In conclusion, this study identified the risk factors for each common situation or location of falls in Japanese houses
among older adults with disabilities. Risk factors have been identified in areas typical of Japanese homes, such as bedrooms
and hallways. Furthermore, it was suggested that in providing rehabilitation to prevent falls, differences in the types of mobil-
ity and choice of assistive devices, including personal history of falls and health or medical conditions, affect the incidence
rate of falls.
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