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Original Article

Polypharmacy as a risk factor for hospital admission
among ambulance-transported old-old patients

Toshikazu Abe,'? Nanako Tamiya,? Takako Kitahara,' and Yasuharu Tokuda®

'Department of Emergency and Critical Care Medicine, Tsukuba Medical Center Hospital, Tsukuba, Japan,
’Department of Health Services Research, Faculty of Medicine, University of Tsukuba, Tsukuba, Japan, and
3Department of Medicine, Japan Community Healthcare Organization, Tokyo, Japan

Aim: The aim of this study was to analyze the relationship between polypharmacy and hospital admission in ambulance-transported
old-old patients.

Methods: A retrospective cohort study was conducted of consecutive old-old patients (aged > 85 years) transported by ambulance to
a community teaching hospital between April and December of 2013. Patients with out-of-hospital cardiopulmonary arrest were
excluded. Data were collected from the computerized records on the demographics, chief complaints, vital signs, and level of con-
sciousness at arrival, final diagnoses at discharge, and polypharmacy (=5 medications). The primary outcome was requirement of
hospital admission. We also analyzed symptomatic adverse drug events (ADEs).

Results: Of the 3,084 adults (aged = 18 years) transported to the hospital during the study period, 381 (13%) were old-old patients. Of
those, 233 (61%) were women, and 261 (69%) were admitted to the hospital. The mean number of their baseline medications was
6.8 +3.9, and 250/347 patients (72%) were suffering from polypharmacy. Twenty-seven of the patients (7%) had symptomatic ADEs.
Although the ADEs were not related to polypharmacy (P = 0.437), logistic regression adjustments for age, sex, and vital signs at arrival
showed that patients with polypharmacy were more likely to be admitted to the hospital than were patients without (odds ratio: 2.12
[95% Cl, 1.03-4.43]; P = 0.042).

Conclusions: Symptomatic ADEs due to polypharmacy were one of the most preventable causative factors leading to hospital
admission of old-old patients. Polypharmacy could be a major risk for emergency admission to hospital.

Key words: Adverse drug event, hospital admission, old-old, polypharmacy

The aging of the population affects the clinical setting of
emergency medicine because the emergency department
(ED) sits at a unique crossroads in the sequence of geriatric
care, overlapping with the outpatient, inpatient, prehospital,
home, and extended care settings. In Japan, the hospital
admission rates of elderly patients have also been increasing.
Emergency department admission of old-old adults chal-
lenges emergency physicians, and polypharmacy is one of
the possible risk factors for such admissions. Therefore, the
aim of this study was to analyze the relationship between
polypharmacy and hospital admissions of ambulance-
transported old-old patients.

INTRODUCTION

HE PROPORTION OF the population that is elderly has

been increasing: 1 in 5 people is now elderly. In particu-
lar, the proportion of the “old-old”, that is, those aged 85 years
and older, has been growing rapidly.' Thus, the increase in the
number of older patients will become the new global issue of
medicine. As the frontrunner among nations with aging popu-
lations, this issue is particularly urgent for Japan.

Old-old adults tend to use health care services because of
multimorbidity and polypharmacy (multiple medication
use).”® Polypharmacy is associated with an increased likeli-
hood of inappropriate prescription and adverse drug events
(ADEs).*

METHODS
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Study design, setting, and participants

This was a retrospective cohort study. We reviewed the
medical records of consecutive old-old patients (aged = 85
years) transported to the ED of a community teaching hos-
pital (Mito Kyodo General Hospital, Japan) by ambulance.
The period studied was from April to December 2013.
Patients with out-of-hospital cardiopulmonary arrest at
arrival were excluded from the study.

Data collection

Data on demographics, chief complaints, vital signs, and
level of consciousness at arrival, final diagnoses at discharge,
and medication numbers and lists were collected from the
computerized records. Prescription medications were

. counted according to classes: calcium channel blockers
(CCBs), beta-blockers, angiotensin receptor blockers
(ARBs), furosemide, digitalis, antithrombotic agents, anti-
coagulants, antidiabetics, statins, drugs for osteoporosis
including calcium and vitamin D, proton pump inhibitors
(PPIs), H2 blockers, analgesics, nonopioids, benzodiaz-
epines, antidementia drugs, drugs for dysuria, and drugs for
constipation. Polypharmacy was defined as concurrent use
of > 5 baseline medications prescribed at outpatient clinics,
according to the most common definition used in interna-
tional polypharmacy studies.>” The primary ‘outcome was
requirement of hospital admission. The secondary outcome
was symptomatic adverse drug events (ADEs), which were
judged and recorded by the patients’ primary doctors includ-
ing emergency physicians and hospitalists.

Statistical analysis

The baseline and clinical characteristics were compared
using a -test for the continuous variables and a ¥ test for the
categorical variables, where appropriate. To compare
patients with polypharmacy with those without polyphar-
macy, multivariate logistic regression models were con-
structed; odds ratios with 95% confidence intervals (CIs) and
probability values were estimated. Dependent variables were
a requirement of hospital admission for the primary analysis
and symptomatic ADEs for the secondary analysis. The
exposure was polypharmacy. To adjust for patient acuity, we
chose age, sex, and initial vital signs including mean blood
pressure (MBP), respiration rate (RR), and heart rate (HR).
They were selected on clinical meaning without a statistical
selection. The relationship between the vital signs and the
severity of the patient’s condition should present as a U
curve on an ICU severity scoring system such as the Acute
Physiology and Chronic Health Evaluation II (APACHE II).2
We divided MBP, RR, and HR into three categories accord-

© 2015 Japanese Association for Acute Medicine

ing to the interquartile range since we controlled for patients’
acuity with precision in the multivariate logistic regression
models. We also investigated the characteristics of the ADEs
and prescription medication classes to obtain more details
regarding old-old patients The two-sided significance level
for all tests was P < 0.05. All analyses were performed using
STATA version 13.1 software (StataCorp, College Station,
TX, USA) and JMP version 9.0.2 (SAS Institute, Cary, NC,
USA).

RESULTS

F THE 3,084 adults (aged = 18 years) who were trans-

ported to the hospital by ambulance, 381 (13%) were
aged > 85 years; of these, 233 (61%) were women. Data on
the number of medications were missing for 34 patients;
therefore, 347 patients were used for the analysis. The mean
number of their baseline medications was 6.8 3.9 (Min-
Max, 0-22); 250 (72%) were suffering from polypharmacy;
and 331 (95%) were taking at least one medication. In total,
261 of the ambulance-transported old-old patients (69%)
were admitted to the hospital, and 27 of those (7%) had
symptomatic ADEs.

The baseline characteristics of the two groups of patients
(with polypharmacy and without polypharmacy) were
similar for age, sex, initial vital signs, ADEs, and require-
ment of hospital admission (Table 1).

Table 2 shows the multivariate logistic regression model
for hospital admission among the ambulance-transported
old-old patients. Patients with polypharmacy were more
likely to be admitted to hospital than were patients without
polypharmacy. Increased heart rate was also a risk for admis-
sion. Table 3 displays the multivariate logistic regression
model for ADEs in the ambulance-transported old-old
patients. The proportions of the ADEs did not differ signifi-
cantly between the two groups. None of the vital signs was
related to ADEs.

Table 4 shows the clinical characteristics of the ADEs
among the old-old patients. Almost all the ADEs were caus-
ative factors for admission. Benzodiazepines were one of the
main causative medications of ADEs in this population.
Table 5 shows the most common prescription medication
classes in the old-old patients. Of the 347 patients with data
on medications, 140 (40.3%) were taking calcium channel
blockers (CCBs); 123 (35.4%), proton pump inhibitors
(PPIs); 109 (31.4%), drugs for constipation; 106 (30.5%),
angiotensin receptor blockers (ARBs); 96 (27.7%), benzodi-
azepines; 83 (23.9%), antithrombotic agents; 61 (17.6%),
statins; and 47 (13.5%), antidiabetic agents. Anticoagulants
and digitalis were prescribed in a small number of the
patients (5.8% and 3.5%, respectively).
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DISCUSSION

E HAVE HERE shown that polypharmacy is one of

the major risks for hospital admission through the
emergency department among old-old adults. To the best of
our knowledge, only a few reports about polypharmacy have
focused on old-old patients. In our population, the mean
number of baseline medications (6.8 +3.9) met the defini-
tion of polypharmacy (= 5 medications). Tsoi ef al. reported

the clinical characteristics of old-old patients in Canada and
showed that these patients received a mean number of 6.8
medications per day. They suggested that multimorbidity and
polypharmacy were highly prevalent in old-old adults.® Hohl
et al. also showed that young-old patients (aged 65 years and
older) who visited the emergency department received an
average of 4.2 + 3.1 medications per day (range, 0—17), with
90.8% receiving at least one medication.” As expected, in our
study, the number of medications being taken by old-old

© 2015 Japanese Association for Acute Medicine
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patients was greater than that being taken by young-old
patients. Our target population (aged = 85 years) comprised
13% of all ambulance transports, and their admission rate
was also very high (70%), similar to the findings of a previ-
ous report.'® These high percentages of ambulance transpor-
tation and admission rates of old-old patients highlight the
trend towards a rapidly growing aging population in Japan.

Although we showed that polypharmacy was signifi-
cantly related to requirement of hospital admission after
controlling for patient acuity levels using their vital signs at
arrival, our results did not prove a causal relationship
between polypharmacy and ADEs. To the best of our
knowledge, no reports have been published comparing the
ADEs of old-old patients with polypharmacy with those of
old-old patients without polypharmacy. Evidence suggests
that the risk of prescribing error, high-risk prescribing, and
ADEs are increased as the number of drugs prescribed
rises.!” A previous report also showed that polypharmacy
was related to inappropriate medication use.'? Another
report suggested that a higher number of medications was
associated with higher rates of ADEs.” However, we could
not explain which comes first, the chicken or the egg:
whether it is polypharmacy or multimorbidity that leads to
hospital admission.

Hohl ez al. reported that 11% of the patients aged older
than 65 years who visited the ED had ADEs.” This percent-
age was higher than that of the patients with ADEs found in
our study. A likely explanation is that these patients included
not only those with symptomatic ADEs but also those taking
inappropriate medications. We might have detected such a
relationship if we had used the Beers criteria.'® In our study,

© 2015 Japanese Association for Acute Medicine

almost all ADEs were causative factors for admission
because we confirmed only symptomatic ADEs noted by the
patients’ primary physicians. Therefore, we might have
missed potential ADEs. Since Hohl et al.’s study reported
only descriptive statistics, further research is needed to
compare patients with and without polypharmacy.

Our results on baseline medications were similar to those
of previous reports. Oral anticoagulants or antiplatelet
agents, antidiabetic agents, and agents with a narrow thera-
peutic index were frequently implicated medicines.” The
National Electronic Injury Surveillance System-Cooperative
Adverse Drug Event Surveillance project showed that three
medication classes (oral anticoagulant or antiplatelet agents,
antidiabetic agents, or agents with a narrow therapeutic
index) caused 48% of all ED visits for ADEs in older
patients.”* However, in our study, benzodiazepines were the
most implicated drug. The proportion of benzodiazepines
was much greater than those of previous studies, despite
benzodiazepines being considered one of the common inap-
propriate medications prescribed to older adults."

We showed the most common prescription medication
classes in old-old adults. Major implicated drugs such as
anticoagulants or antiplatelet agents, antidiabetic agents, and
agents with a narrow therapeutic index were relatively less
prescribed than expected. Physicians might hold back on
prescribing drugs associated with worse adherence, such as
oral anticoagulants or agents with a narrow therapeutic
index. On the other hand, drugs that are easy to prescribe,
such as drugs for constipation and benzodiazepines, were
frequent. The relationship between benzodiazepines and
ADEs in older adults has been documented.’
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If medication-related problems were ranked as a disease,
ADEs would be the fifth leading cause of death in the United
States.” A heightened awareness of this issue and systematic
screening for use of the above medications should lead to
better detection of ADEs in the ED. The ADEs caused by
those drugs might be preventable.

This study suffers from several limitations. The admission
criteria determined by the primary physician were important
factors because the primary outcome was requirement of
hospital admission. Also, a patient’s circumstances might
influence the admission criteria. For example, the primary
physician might be more likely to admit a patient to hospital
before the weekend, or a patient living at a health-care facil-
ity might be more likely to be admitted to hospital than a
patient living at home. We did not control for these potential
confounders. However, the primary outcome, requirement of
hospital admission, is still important in clinical practice as a
medical service. Soft outcomes, such as admission, are actu-
ally more useful than hard outcomes, such as death, in this
study setting. Moreover, polypharmacy itself could be a sur-
rogate maker of composite such as nutrition, the level of
activities of daily living, dementia comorbidity, and resi-
dence. We did not have data on who prescribed the medica-
tions. Polypharmacy might have been caused by prescription
by multiple clinics. Communicating with the patient’s

© 2015 Japanese Association for Acute Medicine

primary physician is probably also crucial. Further studies
are needed to analyze such a possible causal relationship.

In conclusion, old-old patients admitted to hospital after
being transported to the hospital by ambulance were likely to
be taking a number of baseline prescription medications.
Some of them had symptomatic adverse drug events, which
was one of the most preventable causative factors leading to
hospital admission. Polypharmacy could be one of the red
flags for hospital admission through the ED.
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Aim: To determine whether age, proximity to death and long-term
hospital inpatient care; the number of hospital bed days (HBD) a

to estimate the total number of HBD.

Methods: Using health insurance claims and death certificate da

surance certification are related to receiving
r Japanese adults in the last year of life; and

he present retrospective cohort study examined the

HBD of city residents aged 265 years who died between September 2006 and October 2009 in Soma City, Japan. Using a

two-part model, factors associated with receiving hospital

the last year of life were examined.

Results: The total number of HBD in the last year,
Younger age, approaching death and having long-

t care and the total number of HBD in each quarter in

varied widely; 13% had no admission, and 27% stayed >90 days.
re insurance certification were significantly associated with being

more likely to receive hospital inpatient care during each quarterly period in the last year of life. In contrast, having long-

term care insurance certification and the last 2
significantly associated with a fewer num

Conclusions: The present study shos
inpatient care. The findings regarding
understand resource use among old
Geriatr Gerontol Int 2016; ee

bgth period before death, compared with the first 3-month period, were

élder age was associated with being less likely to receive hospital
f inpatient care and total number of HBD in the last year of life help to
ults, and to develop evidence-based healthcare policies within aging societies.

Keywords: aged, death, health

Introduction

The Japanese Minj
forecasts that th

Health, Labor and Welfare
be 1.6million decedents in
ber of persons aged >75 years
at the time of death doubled from 445 000 in 1990 to
896 000 in 2012. Approximately 80% of the elderly
decedents in 2012 died at hospital and 13% at home.?
The Ministry is concerned that similar proportions of the
place of death and average length of hospital stay in 2030,
owing to excessive use of hospital inpatient care at the
end of life, will create challenges for >400000 decedents
to die in the hospital; furthermore, hospitals will have no
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urces, hospitalization, time factors.

capacity to cope with the demand." Therefore, the Ministry
restructured the current medical and long-term care (LTC)
system for older people, and promoted home care, to avoid
hospital bed unavailability and reduce hospitalization for
older dying patients by increasing the number of older pa-
tients who die at home or in LTC facilities.

There are two issues with the Ministry’s projected
hospital bed shortage. First, because their interpretation of
the place of death (80% in hospitals) in Japan is based on
death certificates, the place of death shows only where phy-
sicians confirmed the death,® not necessarily the place of
residence before death, as found in the USA.* Second,
many studies from Western countries have explored
healthcare expenditure within a certain period before death
and the association between age, proximity to death and
healthcare expenditure.>° However, a few studies from
outside Japan have examined the total number of hospital
bed days (HBD) and associated factors before death.*!!-12
The few published studies involving older Japanese individ-
uals have included small sample sizes (109-154 deceased
persons).”**5 In a related study of resource use during a

doi: 10.1111/ggi.12777 | 1
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1-year period among 550 non-surviving patients hospital-
ized in a Japanese hospital, the median number of cumula-
tive HBD was very similar in the 65-74years, 75-84years
and >85 years age groups.’®

To date, there have been no reports regarding the asso-
ciation of age, proximity to death and disability with the to-
tal number of HBD at the end of life in Japan. It is not only
valuable to identify healthcare expenditure during the
end-of-life period, but also important to understand hos-
pital bed use before death in aged countries. Because pop-
ulation aging incurs greater LTC requirements because of
disability, with greater healthcare expenditure, it is relevant
to examine whether older persons with disability stayed a
greater number of HBD before death compared with
those without disability.!” Furthermore, it is suggestive
for researchers and policy makers, both in Japan and
abroad, to examine how strong the association of age,
proximity to death and disability with hospital resource
use in the last year of life in Japan is, because hospital re-

source use in the end of life might vary across countries

because of variation in healthcare policy.

The present study aimed to determine whether a
proximity to death and LTC insurance certification wi
related to receiving hospital inpatient care; the n mbe‘
of HBD among older Japanese adults in the last ye
and to estimate the total number of HBD.

Methods

Study location

northeastern
s of Japan, had a

Soma City in Fukushima prefectu
area of Honshu, one of the main is
population of approximately 38,000 in 2010, and 26%
were aged >65 years. Approximately 90% of the residents
were engaged in secondary r tertiary industries. Available
healthcare resources inclu otal of 347 hospital beds
in two hospitals in the city.

Data sources

We collected three sets of insurance claims data from the
city: (i) a national ] aIEh insurance plan for citizens; (i) a
health insurar n for older people; and (iii) a public
LTC insurance plan The data of these claims were devel-
oped on a monthly basis for reimbursement purposes, and
were extracted, anonymized and added an individual-level
unique identification code by the city. Then the utilization
datasets were linked with a register of the city’s residents,
including sex, birthdate, date of move-in and date of
move-out or death, using the assigned identification
aforementioned code. Finally, this intermediate dataset
was merged with death certificates obtained from Japan’s
Ministry of Health, Labor and Welfare comprising sex,
birthdate, date of death, place of death and main cause of
death, matching the birthdate, date of move-out or death
and sex (the linkage rate was 100%).

Participants

City residents aged >6Syears who died of an illness
between September 2006 and October 2009, and received
medical care during the last year of life between October
2005 and October 2009 were included as members of
the cohort in the present study Residents who died of
external causes, such-as injuries, burns, poisoning, trans-
port accidents, falls ntional self harm or assault, were
excluded.

According to the eath certificate data, 1019 residents
aged 265 yea d;edk_dunng the specified period. Of these
residents, 888 were matched with data from either the
national health insurance plan or the health insurance

e demographic variables in the linked data included

sex, age 1year before death, location of death (home,
" hospital and LTC facility or other), the main cause of

death, LTC insurance certification showing a disability
(absent or present'®),and total number of HBD. The
main cause of death in the death certificate data was
coded based on the International Statistical Classifica-
tion of Diseases and Related Health Problems, 10th
Revision and categorized into five groups: malignant
neoplasm (C00-C97); cardiovascular diseases (101-102,
105-109, 120-125, 127, 130-I52); pneumonia, including
aspiration pneumonia (J12-J18, J69); cerebrovascular
diseases (I160-169); and other. In Japan’s public LTC
insurance system, an insured person’s eligibility for
insurance benefits is assessed in terms of his/her phys-
ical and cognitive function. In the present study, when a
person aged >65years was certified as eligible by the
local government, he/she was categorized as having a
LTC insurance certification.”® When an individual
was not eligible or did not require LTC services,
he/she was categorized as not having a LTC insurance
certification.

The number of HBD either during the last year before
death or during each 3-month period in the last year
before death was calculated by summing the number of
HBD in each month. Because claims data are billed on a
monthly basis, the death date affects the volume of
resources used in the last month before death. When a
hospitalized person dies on the first day of the month,
there is 1 bed day in the last month of life. However, if a
hospitalized person dies on the last day of the month,
there are 28-30 HBD in the last month of life. Thus, to
dilute the effect of the death date on the length of hospital
stay in the last month of life, we calculated HBD for every
3-month period in the last year of life (time [T]1=10-12,
T2=7-9, T3=4-6, and T4=1-3 months before death).

© 2016 Japan Geriatrics Society
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Data analysis

Frequency tables for discrete variables, and mean and
standard deviation or median and interquartile range for
continuous variables were calculated to describe partici-
pant characteristics. For comparison with previous
studies, the categories for the total number of HBD in
the last year of life were no admission, and 1-13, 14-27,
28-89, 90-179 and >180 days.'**°

When we calculated summary statistics for the total
number of HBD, we excluded participants with 0 days.
When calculating tables for the total number of HBD,
we stratified by sex, age group (65-74 years, 75-84 years
and >85years) and LTC insurance certification status
(absent or present) in each quarterly period.

We used a two-part model to estimate the probability of
hospital inpatient care and total number of HBD during
each quarter in the last year of life. Because there might
be many zero values in the number of HBD at the individ-
ual level during the first, second and third (1]uarters of the
last year of life, a two-part model is useful?’ In a two-p
model, the first equation estimates the probability that ;
individual has any use, and the second equation estim:
the level of use for those identified as users in the fir
tion. The expected level of use for a person is the
lated by multiplying these two estimates together.
present study, each participant had four data:points

was hosp1ta1 inpatient care durmg ;
the last year of life. When the numbe
quarterly period of a participan

Table 1 Characteristics of

this as receiving hospital inpatient care during the period.
In the second part of the model, the dependent variable
was the total number of HBD during each quarterly period
for hospitalized participants. Independent variables in both
models were sex, age (for a 1-year increase), time before
death (T1, T2, T3, T4) and LTC insurance certification
status (absent or present). In the first part of the model, a
generalized linear model for data with a binomial distribu-
tion with a log-lin tion was used. The effect size in
the first model as odds ratios (OR), indicating
the likelihood of patient care among participants
with a specific condition, relative to those with a referent

f HBD among participants with a specific condi~
to those with a referent condition. Finally, to
e the predicted number of HBD during each
ly period, we multiplied the predicted probability
f undergoing hospital inpatient care by the predicted
mber of HBD (given that hospitalization occurred) for
h sex, age group and quarterly period. A two-tailed P-

value <0.05 was considered statistically significant. All

analyses were carried out using SPSS v20.0 (IBM, Armonk,
NY, USA). The study was approved by the institutional re-
view board of the Tokyo Metropolitan Institute of
Gerontology.

Results

Table 1 shows the basic participant characteristics. On T1

average, women were 4.2years older than men. The
proportions of decedents with no hospital admission and

Total (n=2882) Men (n=466) Women (n=416)
82.8 (8.2) 80.8 (8.0) 85.0 (7.9)
17.5 23.2 11.1
38.1 41.8 33.9
, 44.4 35.0 55.0

LTC insurance ¢ :
Absent 69.2 75.1 62.5
Present 30.8 24.9 37.5
Place of death
Hospital 83.9 86.3 80.4
Home 11.3 10.7 12.6
LTC facility or other 4.8 2.4 7.0
Main cause of death
Malignant neoplasms 27.9 31.8 23.6
Cardiovascular diseases 17.0 14.4 20.0
Pneumonia 154 15.0 15.0
Cerebrovascular diseases 14.3 12.7 16.1
Other 25.4 26.2 24.5
Values are reported as % or mean (standard deviation). LTC, long-term care
© 2016 Japan Geriatrics Society | 3
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hospital stay >90days were 11% and 29% for men,
respectively, and 15% and 25% for women, respectively
(Table 2). The total number of HBD in the last year of
life varied widely; 13% had no admission, and 27%
stayed >90days. Among 768 decedents who received
hospital inpatient care at least once during the last year
of life, the median (interquartile range) number of hos-
pital stays for men and women were S5 (22, 108) and 50
(17, 106), respectively (Table 3). Table 3 also shows the
number of HBD during each quarterly period by sex, age
group and LTC insurance certification. The median
HBD for each age group was 27-40days, except T1 to
T4 among men aged 65-74years and T1 among women
aged 75-84 years. The 75th percentiles of the total number
of HBD in T1, T2, and T3 among men and women
without LTC insurance certification were >90 days. The
median HBD in each quarterly period (20-29 days) was
stable for both sexes with LTC insurance certification.
Table 4 shows the two-part model results. The first part
of the model showed that approaching death (T2, OR
1.50, P<0.001; T3, OR 242, P<0.001; T4, OR 1‘
P <0.001) was significantly associated with receiving i
tient care. Older age was significantly associated w
risk of receiving hospital inpatient care (OR for
increase 0.97, P < 0.001). In the second part of the model
having LTC insurance certification (RR 0.6 "fP 10.001)
and T4 compared with T1 (RR 0.87,/P=0.007)
significantly associated with fewer HBD. T
number of HBD increased as death a
age group for both sexes (Fig. 1). rticipants with LTC
insurance certification were more likely to have fewer total
HBD during each quarterly p than those without
certification.

Table 2 Hospital b

Discussion

In the present study, the total number of HBD in the last
year of life among participants who died in the hospital
varied widely. Younger age, approaching death and having
LTC insurance certiﬁcation were signiﬁcantly associated

e death, compared with the first 3-
ignificantly associated with a lower

significantly associated with a lower risk
hospltal inpatient care, but was not 51gn1ﬁcantly

the last year of life. Previous studies from the UK"
ustralia®® showed that older adults aged >85 years
were less likely to be hospitalized, and more likely to have
greater number of total HBD in the last year of life than
younger patients. Another study from Sweden confirmed,
uising multiple logistic regression analysis, that approaching
death was associated with being more likely to receive
hospital inpatient care, and increasing age was associated
with longer hospital stays.?? Despite different healthcare
systems, the findings were similar to the present study in
that older dying individuals were less likely to receive
hospital inpatient care. Physicians in the USA believe that
hospital inpatient care for frail older patients is not always
superior to outpatient care because of the higher risk of
iatrogenic disorders, such as delirium, falls, functional
decline, cognitive decline and medication error.?® We
speculate that physicians in Japan might also be reluctant
to hospitalize very old frail patients.

aysin the last year of life by sex, age group and place of death

Not admitted

1-13 days

14-27 days  28-89 days 90-179 days >180days

Total (n= 882)
Sex and age gr (years)

114 (12.9%)

139 (15.8%) 99 (11.2%)

293 (33.2%) 138 (15.6%) 99 (11.2%)

Men 65-74 (n=108) 11 (10.2%) 13 (12%) 9 (8.3%) 30 (27.8%) 23 (21.3%) 22 (20.4%)
75-84 (n=195) 8 (9.2%) 36 (18.5%) 23(11.8%) 69 (354%) 29(14.9%) 20(10.3%)
>85 (n=163) 23 (14.1%) 21 (12.9%) 22 (13.5%) 57 (35%) 23 (14.1%) 17 (10.4%)
Total (n=466) 52 (11.2%) 70 (15%)  54(11.6%) 156 (33.5%) 75(16.1%) 59 (12.7%)

‘Women 65-74 (n=46) 2 (4.3%) 4 (8.7%) 6 (13%) 18 (39.1%) 9(19.6%) 7 (15.2%)
75-84 (n=141) 20 (14.2%) 31 (22%) 12 (8.5%) 41 (29.1%) 21 (14.9%) 16 (11.3%)
>85 (n=229) 40 (17.5%) 34 (14.8%) 27 (11.8%) 78 (34.1%) 33 (14.4%) 17 (7.4%)
Total (n=416) 62 (14.9%) 69 (16.6%) 45(10.8%) 137 (32.9%) 63 (15.1%) 40 (9.6%)

Place of death

Hospital (n=740) 39 (5.3%) 126 (17%) 84 (11.4%) 260 (35.1%) 132 (17.8%) 99 (13.4%)

Home (n=100) 54 (54.0%) 10 (10.0%) 7 (7.0%) 24 (24.0%) 5 (5.0%) 0 (0.0%)

LTC facility or other (n=42) 21 (50.0%) 3(7.1%) 8 (19.0%) 9 (21.4%) 1(2.4%) 0 (0.0%)

LTC =long-term care
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Table 3 Hospital bed days in the last year of life by sex, age group and long-term care insurance certification

Men (n=466) Women (n=416)
Not receiving Hospital care Not receiving Hospital care
hospital care hospital care
1 (%) 7 (%) Mean Median (IQR) n (%) (%) Mean Median (IQR)
During a 12-month period in the last year of life
Total 52(11.2) 414 (88.8) 86.2 55 (22-108) 35.1)  77.7 50 (17-106)
* Age group (years) "
4 65-74 11 (10.2) 97 (89.8) 113.3 74 (30-170) . (95.7) 95.3 58 (35-152)
75-84 18 (9.2) 177 (90.8) 75.4 46 (18-94) )(1- 21(85.8) 78.9 51 (11-121)
>85 23 (14.1) 140 (85.9) 72.7 46 (20-94) ) 189 (82.5) 727 46 (20-94)
LTC insurance certification

Absent 34 (11.3) 268 (88.7) 89.8 57 (19-108) 180 (88.7) 824 46 (16-114)
Present 18 (11.0) 146 (89.0) 79.8 53 (26-109) . 174 (81.7) 72.8 54 (23-99)
During each 3~-month period in the last year of life :
Total
T1 351(75.3) 115 (24.7) 45.1 33 (80.0) 83(20.0) 46.7 38 (16-91)
T2 308 (66.1) 158 (33.9) 40.5 307 (73.8) 109 (26.2) 42.6 33 (17-73)
T3 258 (55.4) 208 (44.6) 45.4 261 (62.7) 155(37.3) 429 31 (16-70)
S T4 76 (16.3) 390 (83.7) 38.9 80(19.2) 336 (80.8) 37.8 33 (14-64)
<4 Age group (years)
27 65-74'T1 75 (69.4) 33 (30.6) 33(71.7) 13(41.3) 50.8 35 (18-92)
T2 63 (56.8) 45 (43.2) 27 (58.7) 19(47.8) 454 37 (17-79)
T3 51 (47.2) 57 (52.8) 24 (52.2) 22(91.3) 44.1 34 (10-76)
T4 17 (15.7) 91 (84.3) 55 (17-71) 4(8.7) 42 (18.4) 40.5 40 (16-62)
75-84'T1 141 (72.3) 54 (27.7) 30 (14-65) 115 (81.6) 26 (29.8) 50.1 47 (20-81)
T2 136 (69.7) 59 (30.3 31 (12-64) 99 (70.2) 42 (41.1) 422 33 (16-70)
T3 111 (56.9) 27 (11-66) 83(58.9) 58(80.1) 433 34 (15-73)
T4 28 (14.4) 28 (9-59) 28(19.9) 113(19.2) 36.6 33 (11-61)
>85T1 135 (82.8) 33 (11-91) 185 (80.8) 44(19.2) 435 31 (13-92)
T2 109 (66.9) 28 (10-67) 181 (79.0) 48 (21.0) 41.8 31 (22-71)
T3 96 (58.9) 33 (13-91) 154 (67.2) 75(32.8) 42.1 31 (17-68)
T4 31 (19.0) 40.2 37 (13-68) 48 (21.0) 181 (79.0) 38.0 32 (14-66)
LTC insurance certific
Absent T1 265 (75.7) 49.6 45 (16-91) 212 (81.5) 48(18.5) 58.8 69 (26-92)
T2 229 (66.8). 43.8 33 (12-90) 197 (79.4)  51(20.6) 50.8 39 (26-91)
T3 ( . 52.0 52 (17-92) 140 (63.6) 80 (36.4) 54.6 56 (19-91)
T4 256 (86.5) 45.0 49 (15-71) 22 (11.6) 167 (88.4) 46.7 50 (17-72)
Present T'1 30 (25.9) 32.1 27(13-51) 121 (77.6)  35@22.4) 30.1 23 (9-48)
T2 . 44 (35.8) 32.1 28 (10-54) 110 (65.5) 58 (34.5) 35.3 29 (13-56)
46 T3 50.4) 67 (49.6) 31.5 23(11-49) 121 (61.7) 75(38.3) 304 23 (13-42) Hos
T4 36 (21.2) 134 (78.8) 27.1 25 (8-40) 58 (25.6) 169 (74.4) 29.1 26 (10-45)

Time (T)1 = 10-12 months before death, T2 = 7-9 months before death, T3 = 4-6 months before death, T4 = 1-3 months before death.
LTC = long-term care.

The risk of receiving hospital inpatient care non- sexes (Fig. 1). Thus, the impact of approaching death on
linearly increased as time of death approached. However, the risk of receiving hospital inpatient care was relatively
significantly fewer total HBD were present during the last greater than on the number of HBD. Similar to the results
3-month period of life than during the 10-12-month pe- regarding age and use of hospital inpatient care of previous
riod before death. Based on the two-part model, the esti- studies carried out in Western countries, the expected

mated number of HBD during each 3-month period number of HBD increased as death approached.** Addi-
increased as death approached in all age groups for both tionally, our finding that the risk of receiving hospital

© 2016 Japan Geriatrics Society | 5
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Table4 Factors associated with receiving hospital care and the number of hospital bed days during each 3-month period

in the last year of life (results from the two-part model)

First modelT

Second model*

Receiving hospital inpatient care
during each quarterly period
(analyzable data: n=3528)

No. hospital bed days
during each quarterly period
(analyzable data: n=1554)

Oddsratio  95% confidence  P-value R atio  95% confidence  P-value
interval ‘ interval

Sex
Men 1.000
‘Women 0.808 0.966 1.157 0.227
Age
For a 1-year increase 0.974 0.996 1.008 0.509
LTC insurance certlﬁcatlon
Absent 1.000
Present 1.166 0.565 0.667 <0.001
Proximity to death
10-12 months before death (T1) 1.000
7-9 months before death (T2) 1.503 0.853 1.054 0.317
4-6 months before death (T3) 2.421 0.894 1.107 0.926
1-3 months before death (T4) 16.323 0.792 0.963 0.007

TFirst model: generalized linear model for data d1str1buted under a binomial distribution with a log-link function. ¥Second model:
generalized linear model for data distributed under a- gamma distribution with a log-link function. LTC, long-term care; T, time

{2l

r.»;

e L 4 | .
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inpatient care during the last 3-month period in the last
year of life was higher than that of home care was consis-
tent with that of a Swedish study.?*

LTC insurance certification was not significantly
associated with receiving hospital inpatient care, but
was significantly associated with 39% fewer HBD dur-
ing each quarter in the last year of life, compared with not
having LTC insurance certification. Contrary to the initial
expectation that older patients with some disability would
have a higher risk of both receiving hospital inpatient care
and using greater resources than those without disabilities,
participants with LTC insurance certification in the present

Figure1 Predicted values of the total number of hospital bed
days per 3-month period in the last year of life by sex, age and
long-term care (LTC) insurance certification status. T1,
10-12 months before death; T2, 7-9 months before death; T3,
4—6 months before death; T4, 1-3 months before death.

study were more likely to have fewer total HBD during each
quarterly period than those without certification.’”*> We
must recognize that participants without LTC insurance
certification are not necessarily without disabilities. Thus,
the present study results do not necessarily show that older
adults with disabilities were more likely to spend less time
in the hospital than those without disabilities. Because
older adults with some disability, but without certification,
were likely in very poor health, it might have been difficult
to discharge them from the hospital and to use services
covered by LTC insurance at either their homes or LTC fa-
cilities, which resulted in more HBD.

© 2016 Japan Geriatrics Society
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The present study had certain limitations. First, we 5
could not identify cumulative HBD during a 365-day pe-
riod before the death date, because insurers generated the
claims data on a monthly basis rather than retrospective
from the date of death. The impact of date of death on 7
resource use during the last 3 months of life was not negli-
gible, because the date of death varied from the first to last
day of the month (difference of ~30days). Therefore, we
used cumulative HBD during each 3-month period in the
last year of life. Second, employee health insurance plan 9
claims data were not used, because they were not available
at the local government level. Finally, the cumulative
number of HBD in the last year of life might not generalize
to all of Japan, because hospital inpatient care use might
vary substantially by region within prefectures.® However,
the results could be extrapolated to a city in Japan with sim-~
ilar healthcare resource use and sociodemographic status.

In conclusion, the findings regarding the risk of hospi-
tal inpatient care and total number of HBD in the last year
of life help to understand resource use among older dyin;
adults. Analysis of linked claims and death certificate da
provides insightful information, and could facili
evidence-based healthcare policies in an aging societ

6

15
Acknowledgments

16

24590834) and the Ministry of F
Welfare (H27- seisaku senryaku C

18

19

20

21

References 2

1 Ministry of Health, Labour and Welfare. Vital Statistics
2012. Tokyo: Ministry of Health, Labour and Welfare, 23
2013 [in Japanese].

2 Ministry of Health, Labour and Welfare. The Official Record 24
of the 198th general meeting of Central Social Insurance
Medical Council (held on October 5, 2011). 2011. [in
Japanese] 25

3 Ministry of Health, Labour and Welfare. Manual to Fill in a
Death Certificate 2009. Tokyo: Ministry of Health, Labour
and Welfare, 2009. [in Japanese]

4 Teno JM, Gozalo PL, Bynum JP ef al. Change in end-of-life 26
care for Medicare beneficiaries: site of death, place of care,
and health care transitions in 2000, 2005, and 2009. JAMA
2013; 309: 470-477.

© 2016 Japan Geriatrics Society
— 171 —

Zweifel P, Felder S, Meiers M. Ageing of population and health
care expenditure: a red herring? Health Econ 1999; 8: 485-496.
Seshamani M, Gray A. Ageing and health-care expenditure:
the red herring argument revisited. Health Econ 2004; 13:
303-314.

Seshamani M, Gray AM. A longitudinal study of the effects of
age and time to death on hospital costs. J Health Econ 2004; 23:
217-235.

or1guch1 H, M.atsuda S. Micro data analysis
long-term care utilization among the elderly

rhaw M, Frankel S, Ebrahim S. Hospital admis-
nd death: retrospective cohort study. BAVJ 2004;

ma L Rlssanen P, Noro A, Raitanen J, Jylha M. Health and
ocial service use among old people in the last 2 years of life.
Eur ] Ageing 2007; 4: 145-154.

Awatani T. Health and long-term care expenditures in the last
year of life. Q Soc Secur Res 2004; 40: 236-243[in Japanese].
Tanihara S. Determinant of the medical expenses of the
elderly during thea last seven month period of life. J Okayama
Med Assoc 1996; 108: 267-274 [in Japanese].

Takemura S, Hashimoto M, Gunji A. Medical services utiliza-
tion of the elderly during the last six monts of life. Nihon Koshu
Eisei Zasshi 1996; 43: 409417 [in Japanese].

Ishizaki T, Imanaka Y, Oh EH, Sekimoto M, Hayashida K,
Kobuse H. Association between patient age and hospitaliza-
tion resource use in a teaching hospital in Japan. Health
Policy 2008; 87: 20-30.

Chan L, Beaver S, Maclehose RF, Jha A, Maciejewski M,
Doctor JN. Disability and health care costs in the Medicare
population. Arch Phys Med Rrehab 2002; 83: 1196-1201.
Tsutsui T, Muramatsu N. Care-needs certification in the
long-term care insurance system of Japan. J Am Geriatr Soc
2005; §3: 522-527.

Henderson ], Goldacre M, Griffith M. Hospital care for the
elderly in the final year of life: a population based study.
BMJ 1990; 301: 17-19.

Brameld KJ, Holman CD, Bass AJ, Codde JP, Rouse IL.
Hospitalisation of the elderly during the last year of life: an
application of record linkage in Western Australia 1985-
1994. J Epidemiol Community Health 1998; 52: 740-744.

Diehr P, Yanez D, Ash A, Hornbrook M, Lin DY. Methods for
analyzing health care utilization and costs. Anmu Rev Public
Health 1999; 20: 125-144.

Larsson K. Care utilization in the last year of life in relation to
age and time to death: results from a Swedish urban popula-
tion of the oldest old. EurJ Ageing 2008; 5: 349-357.

Kane RLOJ, Abrass IB, Resnick B. Essentials of Clinical
Geriatrics, 6th edn. New York: McGraw-Hill, 2009.
Himsworth RL, Goldacre M]. Does time spent in hospital in
the final 15 years of life increase with age at death? A popula-
tion based study. BMJ 1999; 319: 1338-1339.

Tsuji I, Kuwahara A, Nishino Y, Ohkubo T, Sasaki A,
Hisamichi S. Medical cost for disability: a longitudinal obser-
vation of national health insurance beneficiaries in Japan.

J Am Geriatr Soc 1999; 47: 470-476.

Forma L, Jylha M, Aaltonen M, Raitanen ], Rissanen P.
Municipal variation in health and social service use in the last
2 years of life among old people. Scand J Public Health 2011; 39:
361-370.




Downloaded from http://bmjopen.bmj.com/ on February 1, 2016 - Published by group.bmj.com

BMJ Open

To cite: Nagata |, Abe T,
Nakata Y, et al. Factors
related to prolonged on-
scene time during ambulance
transportation for critical
emergency patients in a big
city in Japan: a population-
based observational study.
BMJ Open 2016;6:6009599.
doi:10.1136/bmjopen-2015-
009599

» Prepublication history for
this paper is available online.
To view these files please
visit the journal online
(http://dx.doi.org/10.1136/
bmjopen-2015-009599).

Received 5 August 2015

Revised 21 November 2015
Accepted 24 November 2015

| ) CrossMark

For numbered affiliations see
end of article.

Correspondence to
Dr Toshikazu Abe;
abetoshi111@gmail.com

__Research

Factors related to prolonged on-scene
time during ambulance transportation
for critical emergency patients in a big
city in Japan: a population-based
observational study

Isao Nagata,'>2 Toshikazu Abe,*® Yoshinori Nakata,® Nanako Tamiya®

ABSTRACT

Objectives: We aimed to investigate the factors
related to prolonged on-scene times, which were
defined as being over 30 min, during ambulance
transportation for critical emergency patients in the
context of a large Japanese city.

Design: A population-based observational study.
Setting: Kawasaki City, Japan’s eighth largest city.
Participants: The participants in this study were all
critical patients (age >15 years) who were transported
by ambulance between April 2010 and March 2013
(N=11 585).

QOutcome measures: On-scene time during
ambulance transportation for critical emergency
patients.

Results: The median on-scene time for all patients
was 17 min (IQR 13-23). There was a strong
correlation between on-scene time and the number of
phone calls to hospitals from emergency medical
service (EMS) personnel (p<0.001). In multivariable
logistic regression, the number of phone calls to
hospitals from EMS personnel, intoxication, minor
disease and geographical area were associated with
on-scene times over 30 min. Age, gender, day of the
week and time of the day were not associated with on-
scene times over 30 min.

Conclusions: To make on-scene time shorter, it is
vital to redesign our emergency system and important
to develop a system that accommodates critical
patients with intoxication and minor disease, and
furthermore to reduce the number of phone calls to
hospitals from EMS personnel.

INTRODUCTION

Total prehospital time consists of response
time (the time from ambulance call receipt
to arrival of the ambulance at the scene),
on-scene time (the time from arrival of the
ambulance at the scene to departure), and
transport time (the time from departure of
the ambulance at the scene to arrival at the

‘strengths and limitations of this study

hospital). Recently, the Japanese government
reported that the average total prehospital
time has gradually increased by about 10 min
over a decade—from 28.8 min in 2002 up to
38.7 min in 2012."

The prolongation of total prehospital time
is a social problem in Japan. It negatively
affects the outcomes for critical patients and
inhibits the effective utilisation of ambu-
lances.”™* Kosaka and Yoshioka® reported that
hospital mortality for patients with acute
cardiac failure was associated with the dur-
ation between on-scene time and transport
time. Kelly et af also showed that patients
with ST-elevation myocardial infarction who
did not receive thrombolytic therapy within
90 min of calling for medical assistance had
an increased risk of death. Therefore, it is
very important to reduce the total prehospital
time as much as possible. Of the total prehos-
pital time, on-scene time is particularly pro-
longed because of the expansion of the range
of emergency treatments performed by the
emergency life-saving technician (ELST) and
also by the time taken for hospital selection.”
Even in big cities where there are a lot of hos-
pitals, the same problems occur.
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There have been few studies for prolonged on-scene
time during ambulance transportation for critical emer-
gency patients in a big city. Therefore, in this study, we
aimed to investigate the factors related specifically to the
prolongation of on-scene time during ambulance trans-
portation for critical emergency patients within the
context of a large Japanese city.

METHODS

Study design, setting and selection of participants

The study was a population-based observational study
conducted in Kawasaki City, the eighth largest city in
Japan, with a population of 1.43 million (as of 2013)
and a land area of 142.7km®°® We retrospectively
screened every patient who was transported by ambu-
lance in Kawasaki City from 1 April 2010 to 31 March
2013 (N=164 122). Only the patients who the physicians
in charge at emergency departments (EDs) classified as
critical were included in this study. Critical patients were
defined according to the national criteria as those who
are expected to be hospitalised for more than 3 weeks
or are confirmed dead by the physicians in charge at
EDs.! We excluded patients who were aged under
15 years and cases of hospital transfer.

The study protocol was reviewed and approved by the
Ethics Committee of Teikyo University. The Ethics
Committee waived the need for informed consent due
to the anonymity of the data collected for routine opera-
tions and the retrospective nature of this study.

The Japanese and Kawasaki city’s emergency medical
service system

The Japanese emergency medical service (EMS) system
is operated by a municipality, and its response consists of
a single tiered ambulance system that is dispatched for
all patients who need ambulance transportation. Each
ambulance has at least three EMS personnel, and there
is at least one ELST in almost every ambulance. ELSTs
are licensed to insert an intravenous line and to place
advanced airway management devices for only patients
with cardiopulmonary arrest (CPA) under online
medical control direction. In addition, specially trained
ELSTs are permitted to insert tracheal tubes and to
administer intravenous epinephrine for only patients
with CPA. Since April 2014, specially trained ELSTs have
been permitted to insert an intravenous line and admin-
ister intravenous lactated Ringer’s solution and to
measure the blood glucose and administer intravenous
glucose if the patient’s blood glucose is low for life-
threatening patients. Ambulance service is free of
charge.

The Kawasaki Fire Department is responsible for
ambulance service in Kawasaki City and had 26 ambu-
lances in 2012. Each ambulance has three EMS person-
nel, and 99.7% of ambulances had at least one ELST in
2012. Emergency transportations are provided for
patients whose symptoms can worsen immediately or
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who are critically ill, and all patients except those who
refuse to travel to hospitals or are already dead are trans-
ported to hospitals. Kawasaki city has the checking
system for emergency transportation by medical control
council. There were three tertiary care emergency
centres and 24 acute care hospitals in Kawasaki City in
2012. EMS personnel record initial medical data for all
patients whom they transport to hospital on recording
papers, and the physicians in charge at EDs check their
severities. Finally, the Kawasaki Fire Department keeps
them.

Data collection

The data were obtained with the permission of the
Kawasaki Fire Department. The data included the fol-
lowing information: age and gender of the patient, the
day of the week, the time of the ambulance call, the fire
station from which the ambulance was dispatched, the
number of phone calls to hospitals from EMS personnel,
the disease name as diagnosed at the EDs, response
time, on-scene time, and transport time.

Statistical analysis

Prolonged on-scene time was defined as over 30 min
because over 30 min is usually used as the prolonged
on-scene time in Japanese government reports. To
analyse characteristics of patient demographics and
backgrounds in relation to on-scene time, normally or
near normally distributed continuous variables were pre-
sented as means and SD and were compared using the
Student t test. Non-normally distributed continuous data
were presented as medians and IQRs and were com-
pared wusing the Wilcoxon rank sum test or
Kruskal-Wallis test. Age was divided into three groups:
15-64 years, 65-84 years and over 85years. Day of the
week was divided into 2 groups: weekday and weekend.
Time of ambulance call was divided into three groups:
night shift (midnight to 08:00), day shift (08:00-16:00),
and evening shift (16:00 to midnight). The fire stations
from which the ambulances were dispatched were
divided into three geographical areas: north, middle
and south. The diseases, as diagnosed at the EDs, were
divided into 12 groups: CPA, trauma, burn injury, intoxi-
cation, other external causes, central neurological dis-
eases, respiratory diseases, cardiovascular diseases,
gastrointestinal diseases, renal and urogenital diseases,
other internal causes and minor diseases. Other external
causes included: heat stroke, hypothermia, hanging,
asphyxia, drowning and foreign body. Other internal
causes included: disturbance of consciousness and shock
of unknown origin, haematological diseases, immuno-
logical diseases, endocrine metabolic diseases and
neuromuscular diseases. Minor diseases included: eye
diseases, skin diseases, nose and throat diseases, obstet-
rical and gynaecological diseases, psychiatric disorders,
breast diseases and orthopaedic diseases except for
trauma. Multivariable logistic regression analysis was con-
ducted to investigate the factors related to on-scene time
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Figure 1 Study profile with selection of participants.

over 30 min. Age, gender and disease as diagnosed at
the ED were included in the multivariable logistic regres-
sion analysis, and the following variables were applied to
multivariable logistic regression analysis using a stepwise
selection, if the univariate p value was <0.2: the day of
the week, the time of the ambulance call (time of the
day), the fire station from which the ambulance was dis-
patched (geographical area), and the number of phone
calls to hospitals from EMS personnel. Data were pre-
sented as ORs with 95% Cls. All p-values were two sided,
and p<0.05 was considered statistically significant. All
analyses were performed using SAS V.9.3 (SAS Institute
Inc, North Carolina, USA).

RESULTS

Of 164 122 patients transported by ambulances during
the study period, the critical patients numbered 13 604.
Among them, 11 585 patients were included in our ana-
lysis (figure 1).

Table 1 shows the distribution of response time,
on-scene time and transport time. Median on-scene time
was 17 min (Q1=25 centile, Q3=75 centile, IQR 13-23).

The demographics and backgrounds of study patients
are shown in table 2. On-scene time of age, gender, time
of day, geographical area and disease, as diagnosed at
the ED, were statistically significant among groups in
each category. With regard to the diseases, on-scene
times for CPA, trauma, burn injury, intoxication, central
neurological diseases, respiratory diseases, cardiovascular
diseases, gastrointestinal diseases, other internal causes
and minor diseases were statistically significant com-
pared with the other diseases. On-scene times for CPA
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and cardiovascular diseases were relatively shorter than
for the other diseases. On-scene times for trauma, burn

injury, intoxication, central neurological diseases,
respiratory diseases, gastrointestinal diseases, other
internal causes and minor diseases were relatively longer
than for the other diseases. Day of the week was not stat-
istically significantly different in each category.

Figure 2 shows the relationship between on-scene time
and the number of phone calls to hospitals from EMS
personnel. The more phone calls that were made, the
longer was the on-scene time—hence, a strong correl-
ation between the two (Pearson correlation coefficient:
0.57, p<0.001).

The results of the multivariable logistic regression for
on-scene time over 30 min are shown in table 3. The
number of phone calls to hospitals from EMS personnel,
intoxication, minor disease and geographical area were
the main factors associated with on-scene times over
30 min. The number of phone calls to hospitals from
EMS personnel had a higher OR per phone call (phone
calls to hospitals: OR 2.57, p<0.001). Intoxication and
minor diseases had higher ORs than the other diseases
(intoxication: OR 1.82, p=0.011, minor disease: OR 1.65,
p=0.023). As for geographical area, the north and
middle areas had higher ORs than the south (the north:
OR 3.20, p<0.001, the middle: OR 2.20, p=0.03). Age,
gender, day of week, and time of the day had no rela-
tionship with on-scene times over 30 min.

DISCUSSION

Key findings

In this study, we found that with regard to ambulance
transportation for critical emergency patients in a big
city in Japan, the number of phone calls to hospitals
from EMS personnel, intoxication, minor disease and
geographical area were factors related to prolonged
on-scene times over 30 min.

Relationship to previous studies

Our results are in accordance with a number of observa-
tional studies in Japan that have reported that on-scene
time increased with the number of phone calls to hospi-
tals from EMS personnel regardless of the severity of
illness.”™ Kitamura e/ af reported that the more phone
calls to hospitals from EMS personnel that were made,
the longer was the on-scene time for patients with acute
myocardial infraction. One prospective population-based
cohort study reported that, in Japan, on-scene time is
particularly prolonged for suspected drug overdose
patients because of the time to obtain acceptance from
hospitals to care for them.'® A population-based observa-
tional study, again from Japan, showed that on-scene
time of psychiatric emergency services was statistically
longer than that of other emergency services.'! In our
study, intoxication was related to prolonged on-scene
time over 30 min, and three quarters of those intoxi-
cated patients were suffering from drug overdose and
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