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Abstract

Objective: Previous studies suggest older patients with multiple health conditions and medications may experience
adverse interactions, leading to negative outcomes. However, there’s limited research on this in older adults
receiving home medical care. This study assesses whether polypharmacy is linked to falls or other clinical outcomes.
Methods: The study population included 217 participants, aged =65years, receiving home medical care, who
consented to participate in the Osaka Home Care Registry (OHCARE) study in Japan. The survey examined the
association between polypharmacy and clinical outcomes. We defined “polypharmacy” as six or more medications
taken regularly. Results: Of the participants, 135 (62.6%) had polypharmacy and were significantly more likely
to have hypertension or diabetes. Common medications included those for hypertension, diabetes, and mental
disorders. Participants with polypharmacy experienced significantly more falls. Multivariate analysis showed an
association between polypharmacy and falls (odds ratio: 2.81, 95% confidence interval [1.34, 5.92]). Conclusion:
Even in older patients receiving home health care, the use of six or more medications poses a risk of falls. Careful
observations and life support by medical stuffs are necessary to prevent falls in older patients with polypharmacy
receiving home medical care.
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Introduction

The population in Japan is rapidly aging. Japan has the
highest rates of aging and declining birthrate in the
world and is a leading super-aged society. Therefore, a
community-based comprehensive care system (Kamide
et al., 2021) is vital to create an environment where
older people can live in their homes and familiar neigh-
borhoods and receive home medical care with peace of
mind without having to be hospitalized or admitted to an
institution.

Older patients receiving home medical care often have
multiple illnesses, each of which is often severe, and
therefore tend to regularly take six or more medications at
the same time (or polypharmacy). Home medical care
older patients may have different medical and activities of
daily living (ADL) characteristics from older patients in
inpatient and outpatient settings. About half of the patients
receiving home medical care do so because their declin-
ing physical functions, or they are unable to visit the hos-
pital due to limited ADL levels (Ministry of Health,
Labour and Welfare, 2015). In comparison to inpatients,
where medical care is close at hand, home medical care
does not always allow for older patients to receive imme-
diate care from their visiting medical team to address sud-
den changes (e.g., heart failure, stroke) to a patient’s
condition in their home. But little research has been con-
ducted about how adverse medication use at home and
limitations to their care may lead to negative health out-
comes. For these reasons, it is critical to address this gap
and build the evidence for improving these issues facing
older patients receiving home medical care.

Compared with younger people, older people are
more likely to have persistent chronic conditions such as
hypertension, diabetes, and bone and joint diseases.
Because they have multiple comorbidities, they are
more likely to have polypharmacy or regularly take six
or more medications due in part to having to regularly
visit multiple healthcare facilities for their health condi-
tions and receiving different treatment or prescriptions
from each facility they visit (Kozono et al., 2016). Older
people are also more prone to adverse drug events from
polypharmacy due to having decreased systemic physi-
ological functions from aging, and physiological dys-
functions becoming more pronounced upon the
interaction with a wide variety of drugs (Akishita, 2018).

It is a major concern that many adverse drug events
are associated with polypharmacy among older people
in the community (Akishita, 2018), but polypharmacy
should not necessarily be regarded as negative. For
some old people, polypharmacy is essential, such as

those with numerous comorbidities. However, it may be
important to avoid negative drug interactions from mul-
tidrug use. There is a growing need to build further evi-
dence about polypharmacy and examine the strategies
needed to avoid negative drug interactions or unneces-
sary medication use.

Concerning the few prior studies on polypharmacy
and in-hospital events clinical outcomes, the following
findings have been reported: increased risk of falls in
older outpatients (Kojima et al., 2011, 2012; Masumoto
et al., 2018; Trevisan et al., 2017) or inpatients (Kozono
et al., 2016; Li et al.,, 2022), hospitalization in older
patients (Shin et al., 2020), increased incidence of adverse
events in acute care hospitalized older patients (Nobili
et al., 2011), prolonged length of stay and increased risk
of in-patient mortality in hospitalized older patients
(Nobili et al., 2011) in other countries. There are also pre-
vious studies assessing the association between polyphar-
macy and falls in the general community and in
institutional residents (Dhalwani et al., 2017; Kayyali
et al., 2020; Miiller et al., 2020). In older patients receiv-
ing home medical care, previous studies have examined
the factors associated with polypharmacy (Komiya et al.,
2017) and inappropriate prescribing (Huang et al., 2019).
However, no studies based on objective data from medi-
cal records have analyzed the association between poly-
pharmacy and various clinical outcomes (falls,
hospitalizations, and deaths) in older patients receiving
home medical care. Therefore, there is a major research
gap in understanding the impact of polypharmacy on
those older people receiving home medical care. In home
medical care, the visiting doctor or pharmacist is respon-
sible for administering medications. However, in home
medical care settings, there are many patients with poly-
pharmacy due to their multimorbidity.

In public health, falls in older people have long been
considered problematic because of the complex factors
involved (Tinetti et al., 1988). There have been system-
atic reviews of fall risk (Ambrose et al., 2013; Ganz
et al., 2007). Therefore, the purpose of this study was to
address whether polypharmacy further increase the risk
of falls in home medical care settings where many
patients were in a state of physical frailty or mental and
neurological frailty. It was to find out.

Methods

Study Participants

The Osaka Home Care Registry (OHCARE) study is an
ongoing prospective cohort study involving older
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patients receiving home medical care in nine home med-
ical care clinics of Osaka and Hyogo Prefectures in
Western Japan. The OHCARE study aims to investigate
factors associated with prognosis and functional decline
among older patients receiving home medical care and
to establish evidence-based home medical care (Koujiya
et al., 2020; Murakami et al., 2024; Yamamoto et al.,
2019). The study started in January 2015, and we col-
lected and analyzed information from medical records
and visiting nurse records every 6 months to 1year. The
study was conducted in January 2015 and is still enter-
ing study enrollees, and the participants have been fol-
lowed up every 6 months to a year since they entered the
study.

At each collaborating institution, participants receiv-
ing home medical care were briefed on the study by a
physician at the collaborating institution. Participants
were assigned as research subjects if they provided writ-
ten consent to participate in the study, either by them-
selves or by proxies. Information on the research
participants collected at each collaborating institution
was anonymized and entered into an electronic file for
information collection and accumulation. This study
was approved by the relevant institutional review boards
(14498(310)-5).

Of the 327 participants enrolled in the study, we
excluded 18 individuals who were under 65years old
and 92 individuals who could not be followed up for
1 year, resulting in an analysis cohort of 217 partici-
pants. The study population included 217 Japanese
patients aged =65 years who were followed for 1 year.
The follow-up period was set to 1 year to avoid the influ-
ence of changes in prescriptions. A longitudinal analysis
was conducted by dividing patients into two groups with
or without polypharmacy. The follow-up period was set
at 1 year to account for changes in prescriptions.

Data and Collection

Basic information, laboratory data, nursing and care
data, and emergency events were collected from the sub-
ject’s medical records, attending physician opinion
forms, medical information forms, and home nursing
records. Investigators with registered nurse or public
health nurse licenses visited each collaborating institu-
tion and conducted surveys. Regarding information with
unknown details, we interviewed the attending physi-
cians and nurses at each research partner institution.

Measurements

Operative Definition of the Term “Polypharmacy”. In
Japan, receiving six or more regular oral medications is
often defined as polypharmacy (Akishita, 2018), and in
a previous study in Japan that investigated the associa-
tion between the number of medications and adverse
events in older hospitalized patients, the frequency of
adverse drug events was particularly increased with six

or more medications (Japan Medical Association, 2017;
Kojima, 2019; The Japan Geriatrics Society, 2015).
Based on these findings, we used “more than six regular
oral medications” as the operative definition of “poly-
pharmacy” in this study. In addition, external medica-
tions (e.g., poultices and inhalers) and injectable
medications (e.g., insulin) were excluded, and com-
pounded tablets were counted and analyzed by type of
medication. As for how many oral medications are
defined as polypharmacy, reports differ, and previous
studies analyzing the concept of polypharmacy in older
people have shown that multidrug use varies from four
or more to 10 or more (Ishizumi & Tsukamoto, 2017;
Mortazavi et al., 2016).

Operative Definition of the Term “Clinical Outcomes”. The
primary outcome of this study was new clinical out-
comes during the follow-up period, defined as follows:
new falling events including all falls during the follow-
up period after the initial survey regardless of the pres-
ence or absence or degree of injury caused by the fall,
hospitalization including general or emergency admis-
sion excluding respite care for the convenience of the
caregiver, and not necessarily fractures or deterioration
of the patient’s condition; and death between the base-
line and follow-up survey. Hospitalization history at
baseline was defined as hospital admissions occurring
within 5 years prior to the baseline survey. This criterion
was chosen because hospitalizations from several
decades ago may not accurately reflect the current health
status of participants due to significant changes over
time.

Statistical Analysis

Basic information were collected from the medical
records of the study subjects, and basic attributes were
classified by comparing the two groups with or without
polypharmacy. For comparisons between the two groups
for categorical variables, the %2 test and Fisher’s exact
establishment test were used, and the Mann—Whitney U
test for non-normal distribution was employed for com-
parisons between two continuous variables. From there,
the 2 test was used to assess the association between
polypharmacy and clinical outcomes, and logistic
regression analysis was calculated to analyze factors
associated with falls. All analyses were performed with
SPSS version 25.0.

Results

At the end of March 2022, 217 subjects in the OHCARE
study who were aged =65 years and for whom informa-
tion on clinical outcomes could be collected were
included in the present analysis. The median follow-up
period was 374 days (range: 329-440days). 62.6% of
the participants received polypharmacy. The basic char-
acteristics of the study subjects classified with or
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Table |. Participants’ Baseline Characteristics With or Without Polypharmacy.

Participants with

Participants without

Indicators All participants n=217  polypharmacy n=135  polypharmacy n=82 p
Age 85 (78-89) 85 (78-89) 87 (80-90) 131
Gender
Female 132 (60.8) 82 (60.7) 50 (61.0) 973
Disease
Hypertension 158 (72.8) 106 (78.5) 52 (63.4) 0I5
Diabetes mellitus 49 (22.6) 40 (29.6) 9 (11.0) .001
Dyslipidemia 77 (35.5) 50 (37.0) 27 (32.9) .540
Cancer 51 (23.5) 31 (23.0) 20 (24.4) 810
Dementia 64 (29.5) 35 (25.9) 29 (35.4) 139
Cerebrovascular disease 65 (30.0) 38 (28.1) 27 (32.9) 456
Cardiac disease (excluding 114 (52.5) 76 (56.3) 38 (46.3) .154
hypertension)
Respiratory disease 72 (33.2) 49 (36.3) 23 (28.0) 211
Locomotor system disease 119 (54.8) 74 (54.8) 45 (54.9) 993
Gastrointestinal disease 118 (54.4) 73 (54.1) 45 (54.9) .908
Renal urinary disease 42 (19.4) 29 (21.5) 13 (15.9) .309
Residential structure
Living with family 124 (57.1) 71 (52.6) 53 (64.6)
Living alone 40 (18.4) 30 (22.2) 10 (12.2) 151
Residential facility 37 (17.1) 22 (16.3) 15 (18.3)
Care need level
Severe (needs nursing care 3 110 (50.7) 66 (48.9) 44 (53.7) .537
times or more)
Bedriddent
Severe (Rank B or higher) 100 (46.1) 61 (45.2) 39 (47.6) .660
Dementia independence
Severe (Rank Ill or higher) 57 (26.3) 32 (23.7) 25 (30.5) .542
Social support
Frequency of Home medical + care
Less than | time/month 38 (17.5) 21 (15.6) 17 (20.7) 152
2 times/month 124 (57.1) 84 (62.2) 40 (48.8)
More than 3 times/month 55 (25.3) 30 (22.2) 25 (30.5)
Home nursing care 120 (55.3) 80 (59.3) 40 (48.8) 132
Home care 78 (35.9) 54 (40.0) 24 (29.3) 192
Laboratory data
Nutritional status
TP (g/dL) 6.8 (6.4-7.3) 6.8 (6.4-7.4) 6.6 (6.4-7.3) .537
Alb (g/dL) 3.7 (344.1) 3.7 (344.1) 3.6 (3.34.1) 456
Hb (g/dL) 12.1 (11.2-13.3) 12.0 (11.1-13.3) 12.3 (11.2-13.3) 464
Renal function
Cr (mg/dL) 0.77 (0.59-1.00) 0.80 (0.63—1.07) 0.68 (0.56-0.96) .065
eGFR (mL/min/1.73 m?) 61.3 (43.8-81.1) 57.9 (42.1-73.4) 66.9 (48.9-87.0) .045
Liver function
AST (IU/L) 20 (16-25) 21 (16-25) 20 (16-26) .960
ALT (IU/L) 12 (9-19) 12 (8-18) 12 (9-19) .692
y-GTP (IU/L) 21 (13-32) 23 (14-31) 18 (12-33) 235
Blood pressure
sBP (mmHg) 122 (112-135) 122 (114-135) 123 (110-135) A87
dBP (mmHg) 70 (60-76) 70 (60-74) 70 (60-78) .801

Note. Continuous variables are expressed as the median (interquartile range). Categorical variables are expressed as the number (%). % test,
Fisher’s exact test (two-sided test), Mann—Whitney U test. sBP =systolic blood pressure; dBP = diastolic blood pressure.
Bedridden degree: the degree of independent living for older adults and the disabled.

without polypharmacy are shown (Table 1). The median
age of all subjects was over 85years, and 56 (25.8%)
were over 90years old. There were significantly more

subjects with hypertension and diabetes in the group
with polypharmacy than in the group without
polypharmacy.
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Table 2. Participants’ Regular Oral Medication at Baseline.

Participants with

Participants without

Indicators All participants n=217 polypharmacy n=135 polypharmacy n=82 p
Number of types 6 (5-9) 8 (7-11) 4 (3-5) <.001
Types of oral medications
Antihypertensive 138 (63.6) 100 (72.5) 38 (27.5) <.001
Antidiabetic agent 32 (14.7) 28 (20.7) 4 (4.9) .001
Dyslipidemia agent 38 (17.5) 30 (22.2) 8 (9.8) 019
Drowsy/anxiolytic 62 (28.6) 49 (36.3) 13 (15.9) .001
medications
Dementia medication 27 (12.4) 16 (11.9) I (13.4) 735
Anti-thrombotic agent 80 (36.9) 58 (43.0) 22 (26.8) 017
Cardiovascular 25 (11.5) 21 (15.6) 4 (4.9) 017
agent (excluding
antihypertensive)
Digestive enzyme 175 (80.6) 116 (85.9) 59 (72.0) 012
Respiratory active agent 42 (19.4) 31 (23.0) Il (13.4) .084
Antipyretic analgesic 36 (16.6) 26 (19.3) 10 (12.2) 175
Urology/chronic renal 25 (11.5) 22 (16.3) 3(3.7) .005

failure agent

Note. Continuous variables are expressed as the median (interquartile range). Categorical variables are expressed as the number (%). Mann—

Whitney U test, %2 test, Fisher’s exact establishment test.

Table 3. Association Between Polypharmacy and Clinical Outcomes (Falls, Hospitalizations, and Deaths).

Participants with

Participants without

Indicators All participants n=217 polypharmacy n=135 polypharmacy n=82 p
Baseline
Falls (in the past) 63 (29.0) 43 (31.9) 20 (24.4) 0.240
Hospitalizations 60 (27.6) 36 (26.7) 24 (29.3) 0.678
(in the past)
Deaths — — —
Follow-up
Falls 59 (27.2) 46 (34.1) 13 (15.9) 0.003
Hospitalizations 163 (75.1) 97 (71.9) 66 (80.5) 0.154
Deaths 12 (5.5) 8 (5.9) 4 (4.9) 0.743

Note. Data are expressed as the number (%). y? test.

The types of medications that were significantly more
common in the group with polypharmacy than in the
group without polypharmacy included antihypertensives,
antidiabetic agents, dyslipidemia agents, hypnotics and
anxiolytics, anti-thrombotic agents, cardiovascular agents
(excluding antihypertensives), digestive enzymes, and
urology and chronic renal failure agents (Table 2).

The polypharmacy group had a significantly more
frequent incidence of falls during the follow-up survey
than the group without polypharmacy. In the group with
polypharmacy, 10 of 46 subjects (21.7%) with falls dur-
ing the follow-up period were 90 years of age or older. In
the group without polypharmacy, 6 of 13 subjects
(46.1%) who fell were 90years of age or older. No sig-
nificant correlation was noted between hospitalization
and death in the two groups (Table 3).

Logistic regression analysis was performed to exam-
ine factors associated with falls. Univariate analysis was
performed with polypharmacy, antihypertensives, anti-
diabetic agents, hypnotics, and anxiolytic agents as

independent variables, and occurrence of falls as a
dependent variable. The results were significantly cor-
related with polypharmacy (odds ratio: 2.74, 95% confi-
dence interval [1.37, 5.48]). Next, a multivariate analysis
of these results showed a negative association in the
presence of polypharmacy (odds ratio: 2.81, 95% confi-
dence interval [1.34, 5.92]; Table 4).

In addition, a breakdown of 59 subjects with falls in the
follow-up survey showed that about half of the subjects
with new falls took 6 to 10 oral medications (Figure 1).

Discussion

This study examined the association between multiple
drug use and clinical outcomes in older patients receiving
home medical care. Although several studies examined
the adverse effects of multiple drug use in older outpa-
tients (Kojima et al., 2011, 2012; Masumoto et al., 2018;
Trevisan et al., 2017), inpatients (Kozono et al., 2016; Li
etal., 2022; Nobili et al., 2011), and community-dwelling
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Table 4. Relative Risk of Falls.

Univariate odds ratio

Multivariate odds

Risk factor (reference) [95% Cl] b ratio [95% Cl] b

Polypharmacy (ref: none) 2.74[1.37, 5.48] .004 2.81 [1.34, 5.92] .006
Antihypertensive (ref: none) 0.63 [0.33, 1.20] 157 0.81 [0.41, 1.61] .553
Antidiabetic agent (ref: none) 0.67 [0.30, 1.49] 325 0.93 [0.40, 2.14] .858
Hypnotics and anxiolytics (ref: none) 1.24 [0.63, 2.45] 531 1.57 [0.77, 3.18] 213

Note. Logistic regression analysis.

m 6~10 types

1.7% @ 11~15 types
. 0

(n=1) 0 More than 16 types

0 0~5 types

(n=59)

Figure I. Number of types of oral medications among
subjects with falls.

older people (Dhalwani et al., 2017; Kayyali et al., 2020;
Miller et al., 2020), very few studies focused on older
patients receiving home medical care. Compared to the
previous study on home medical care (Huang et al., 2019;
Komiya et al., 2017), the present study included older
more older subjects, including many in their 90s. In Japan,
older adults who are certified as requiring long-term care
are assessed based on their physical and cognitive func-
tions, which may decline due to disease or aging. They
are also evaluated for mental health issues such as depres-
sion. Consequently, older adults with long-term care cer-
tification are inherently at risk of falls. In this study, about
half of the patients in both groups had severe care need
levels. As a detail, half of older patients receiving home
medical care have a long-term care level of 3 or higher,
making them a particularly high-risk group for falls and a
suitable subject for analysis. Therefore, this study may be
very important, as it provides new findings on multidrug
use in home medical care.

Concerning the basic attributes of the subjects at the
time of the initial survey regarding diseases, the preva-
lence of multiple medications in subjects with hyperten-
sion and/or diabetes was more common than in subjects
without such lifestyle-related diseases (Table 1). It was
considered that multiple medications might be pre-
scribed to achieve good control of lifestyle-related dis-
eases such as hypertension and/or diabetes, resulted in
polypharmacy (Japan Medical Association, 2017; The
Japan Geriatrics Society, 2015).

Regarding the type of medications, antihypertensive,
hypoglycemic, and drowsy/anxiolytic medications were
significantly more common among those with multiple

medications in patients with polypharmacy than in
patients without it (Table 2). This could be a possible
reason related to the result of more falls in those with
multiple medications (Moon & Mikami, 2009; The
Japan Geriatrics Society, 2015; Woolcott et al., 2009)
because antihypertensive medications cause hypoten-
sion, hypoglycemic medications might cause hypogly-
cemia, and hypnotic and anxiolytic medications might
cause drowsiness. No significant associations were
found for diseases other than hypertension and diabetes.
Even though there were no significant differences other
than these two lifestyle-related diseases, subjects in the
group with polypharmacy were taking more different
types of oral medications than in the group without
polypharmacy (Table 2). Drugs for hypertension and/or
diabetes may cause the fall in home medical care. In
addition, median age in the group without polyphar-
macy was significantly older (Table 1). Since higher age
is one of strong risk for the fall (Tinetti et al., 1988),
number of falls in patients with polypharmacy may be
more common than in patients without polypharmacy.
Another possibility of this result is that visiting physi-
cians reduced or adjusted medications for the older sub-
jects in home medical care. Therefore, the avoidance of
polypharmacy may have resulted in fewer falls in the
group without polypharmacy.

Only falls were associated with the results with or
without polypharmacy in this study. The results were
similar to previous studies regarding the association
between polypharmacy and falls (Berdot et al., 2009;
Dhalwani et al., 2017; Kayyali et al., 2020; Kojima
etal.,2011,2012; Li et al., 2022; Masumoto et al., 2018;
Morita et al., 2014; Miiller et al., 2020; Trevisan et al.,
2017). Previous studies (Berdot et al., 2009; Moon &
Mikami, 2009; Woolcott et al., 2009) and Japanese
guidelines (Japan Medical Association, 2017; The Japan
Geriatrics Society, 2015) have pointed to the risk of falls
associated with drowsy/anxiolytic, antihypertensive,
and hypoglycemic drugs, which older patients com-
monly take. In the case of drowsy / anxiolytic drugs, the
risk of falls has been reported not only for benzodiaze-
pines, but also for non-benzodiazepines. In addition, in
the Guidelines for Safe Pharmacotherapy in the Elderly
2015 (The Japan Geriatrics Society, 2015), nonbenzodi-
azepines are also listed as drugs that should be adminis-
tered with particular caution because they are primarily
intended for frail older patients aged = 75.
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Furthermore, in home medical care, an association
between benzodiazepine sleeping pills and anxiolytics and
falls in homebound older patients has been reported. With
regard to antidiabetic agents, previous studies reported that
aging and hypoglycemia are associated with an increased
risk of falls (Moon & Mikami, 2009), and in relation to
antihypertensive agents, a history of hypertension has also
been reported as a risk factor for falls among older people
living in the community (Woolcott et al., 2009). In the pres-
ent study, almost all drugs, including drowsy / anxiolytic
medications, antihypertensive medications, and antidia-
betic agents, were prescribed more frequently in the poly-
pharmacy group, and it is possible that the effects of these
drugs led to fall-related events (Table 2).

However, as independent variables, logistic regres-
sion analysis was performed with variables that could
increase the risk of falls. In both uni- and multivariate
analyses, neither drowsy/anxiolytics, antihypertensive
medications, nor antidiabetic agents showed any asso-
ciation. This suggests that the risk of falling is not
increased by taking drowsy/anxiolytics, antihyperten-
sive agents, or antidiabetic agents, but rather by taking a
variety of medications, that is, multiple medications, in
older patients receiving home medical care (Table 2).

Two factors were considered responsible for the fact
that falls were the only event related to polypharmacy in
this study: low nutritional status and poor physical func-
tion. About half of the subjects in this study needed
marked nursing care and had advanced malnutrition and
physical function decline. Although there was no differ-
ence in background disease between patients with or
without polypharmacy, it is possible that the patients
with polypharmacy were more severely ill. Their malnu-
trition and physical deterioration were likely to be more
advanced. However, clinical information on these fac-
tors is difficult to collect. This should be examined in
detail using nutrition-related index data (height and
weight for calculating BMI) and motor function indices
(objective indices such as muscle mass and balance
function), which are not easily measured or imple-
mented in home medical health care settings. However,
we believe that this difficulty limits our ability to iden-
tify the cause of the disease. Previous studies in other
countries reported that frailty is a risk factor for adverse
health outcomes such as falls in old age, hospitalization,
and admission requiring long-term care, disability, and
death (Fried et al., 2001; Woods et al., 2005).

In this study, six or more regular medications were
defined as polypharmacy. Still, it is possible that a larger
number of medications may further increase the risk of
falls or that characteristics of medications may influence
falls. We need to analyze how many oral medications
increase the risk of falls and to analyze each detailed type
of oral medication (e.g., antihypertensive, antidiabetic
agent, hypnotics, and anxiolytic, etc.) to elucidate new
indicators of multidrug use related to the risk of falls.

We need to continue our analysis to establish a defi-
nition of multidrug use, focusing on each type of

disease. For example, many older patients with coronary
artery disease after stenting take two anticoagulants and
have hypertension, dyslipidemia, or diabetes as pre-
existing conditions. It is difficult to avoid the use of mul-
tiple drugs for such patients. However, a previous study
reported that in patients with cardiovascular disease,
polypharmacy is not necessarily relevant, and that there
is no association between cardiovascular disease and
vascular risk factor-controlled drugs and death
(Mortazavi et al., 2016).

Finally, drug interactions are a problem in polyphar-
macy, and many previous studies (Dhalwani et al., 2017;
Kojima et al., 2011, 2012; Mortazavi et al., 2016) and
some guidelines (Japan Medical Association, 2017; The
Japan Geriatrics Society, 2015) have noted drug adverse
events due to polypharmacy. Even though prescriptions
are minimized to reduce adverse drug events in home
medical care, multiple prescriptions are inevitably
required, and drug interactions may cause an increase in
falls. Therefore, it is considered a novel finding of this
study to clarify that polypharmacy may be a cause of
falls even in older patients receiving home medical care.

This was a prospective cohort study of home medical
care for older patients at multiple clinics that provide
home medical care. This is considered to provide an
accurate picture of the actual conditions among home-
bound older patients. In addition, information was col-
lected from highly accurate sources such as patients’
medical records and test results. The data were highly
reliable because they were collected directly by licensed
or public health nurses. The present study was also novel
in that it included a large number of subjects over
90 years of age. On the other hand, however, there were
several limitations of this study.

The first limitation was the lack of analysis of the
number and quality of comorbidities and polypharmacy,
and the lack of analysis of the type of medications. For
those without a primary care physician’s opinion form,
the information was mainly collected from diseases
listed under the name on insurance forms when collect-
ing information on main and pre-existing diseases, mak-
ing it difficult to classify and evaluate.

Another limitation was that the details of some cases
of falls were unknown. In previous studies, falls among
community-dwelling older people were more common
outdoors than indoors (Kato et al., 2012) and were also
analyzed with respect to the location of the fall and envi-
ronment. Because there is no detailed description about
the time and place of the fall, environmental and psycho-
logical factors in the medical records, it was difficult to
analyze the data. Since falls are caused by a complex
combination of a wide range of factors, it is necessary to
continue collecting and analyzing information from vari-
ous sources to elucidate the factors that contribute to falls.

As the final limitation, the sample size and number of
events in this study were limited. Therefore, only con-
founding factors that were considered particularly
important were considered. However, even when gender
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and age were considered in the multivariate analysis as
sub analysis, polypharmacy was the only factor that was
a risk for falls and falls. Further analysis with a larger
sample size, more confounding factors, and more
detailed data is warranted in the future.

In conclusion, the results showed that polypharmacy
was possibly associated with falls even in older patients
receiving home medical care. This suggests the need to
pay attention to observation, lifestyle support, and nurs-
ing care interventions to prevent falls and worsening of
ADL.
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