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Abstract

Objectives: This study aimed to describe the clinical and procedural characteristics of drug poisoning, to cxamine procedural differences
between drug poisoning repeaters and non-repeaters, and 1o estimate the costs of drug poisoning.

Methods: A retrospective cohort study ol a nationally representative sample of 6585 inpatients with drug poisoning was conducted, using the
administrative database of the Diagnosis Procedure Combination/Per-Diem Payment System in 2008.

Results: Although only 3% of patients required surgery and 65% were discharged from the hospitals within 3 days, greater than 30% were
admitted to tertiary emergency care (i.e.. high-level emergency care) centers that provide care to severely ill and trauma patients who require
intensive care. Only 30% of patients received psychiatric Itation during hospitalization. In additi P were less likely to be
admitted to hospitals by ambulance (67% vs. 76%) and more likely to be discharged within 3 days (77% vs. 65%) than non-repeaters. The
annual economic burden of drug poisoning in Japan was $66 million (¥7.7 billion), with the population aged 20~39 years accounting for 50%
of these costs.

Conclusion: This study highlights the need for optimally allocating resources and improving prevestion strategics.

© 2012 Elsevier Inc. All rights reserved.

Keywords: Overdose: Sclf-poisoning; Suicide; Hospital readmissions; Cost-of-illness

selected institutions [6,7], or a selected catchment area [$-
10]. Few have been done using a nationally representative

1. Introduction

Acute drug poisoning is a major public health concern
across the world. In the United States, for example, the
annual incidence rate of emergency departiment visits for
drug poisoning are 232 per 100,000 population [f]. Acute
drug poisoning is one of the top 50 causes of emergency
hospital admissions in Japan [2]. Over 75% of thesc patients
deliberately (i.e., self-poisoning for suicidal purpose) rather
than accidentally poisoned themselves [3--5].

Although many previous studies have investigated the
epidemiological characteristics of drug poisoning, most
studies have been based on a single center [4], highly

* Corresponding author. Tel.: + 81 42 346 2046; fax: +81 42 346 2047.
E-mail address: yok i go.gp (V. O

0163-8343/3 — see front matter © 2012 Elsevier Inc. All rights reserved.
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sample [1,3.11]. Morcover, some of these studies [3.11] are
now outdated. In addition, little attempt has been made to
estimate the costs of drug poisoning [1.12,13]. We thus
aimed to describe the clinical and procedural characteristics
of drug poisoning, to examine procedural differences
between repeaters and non-repeaters, and to estimate the
costs of drug poisoning using a nationally representative
sample of inpatients.

2. Methods
2.1. Data source

Using the nationwide discharge administrative database
of the Diagnosis Procedure Combination/Per-Diem Payment

682 Y. Okanura et al. / General Hospital Psychiatrv 34 (2012) 681685

System (DPC/PDPS), we conducted a retrospective cohort
study. The DPC/PDPS is a Japanese case-mix classification
system launched in 2002 by the Ministry of Health, Labour
and Welfare of Japan {14]. The 2008 DPC/PDPS database
includes clinical and procedural information from all
inpatients discharged from the 855 participating hospitals
between July 1 and December 31. The 2.86 million in-
patients in the database represented approximately 40% of all
inpatient admissions to acute care hospitals excluding
psychiatric and fuberculosis hospitals {15]. The study
protocol was approved by the institutional review board of
the University of Occupational and Environmental Health,
Fukuoka, Japan.

2.2. Participants

We included patients with an initial diagnosis of drug
poisoning (ICD-10 codes: T360-T509) [{6]. We included
all types of drug poisoning (i.e., deliberate, accidental, and
undetermined intent) as in previous studies [§,17] because
data on external causes (VO1-Y98) are not recorded in the
database. To maintain the focus on deliberate drug poison-
ing, we included only emergency hospitalized patients aged
12 or above.

2.3. Definition of repeated episodes

We defined the first episode for each patient during the
study period (i.e., from July 1 to December 31, 2008) as the
“index episode.” We also defined all subsequent episodes
treated in the same hospitals during the study period as
“repeated episodes.” The date of December 31, 2008, was
used as the censoring point for non-repeated patients.

2.4. Definition of direct medical costs

As proxies for direct medical costs of the index episode,
we used total charges based on a standardized fee-for-service
payment system. Total charges are considered to be good
estimates of direct medical costs {18]. Costs are expressed in
US dollars using the purchasing power parity value of Japan
in 2008 ($1.00=¥117) {19}.

2.5. Clinical and procedural characteristics during the
index episode

Conceming the index cpisode, clinical and procedural
data available from the database included (1) age, (2) gender,
(3) doctor diagnosis of comorbid neuropsychiatric disorders,
(4) toxic agents based on the initial diagnosis of dmug
poisoning, (5) use of ambulance service, (6) level of
consciousness assessed by the Japan Coma Scale (JCS)
[26], (7) admission to emergency care centers that provide
care to severely ill and trauma patients who require intensive
care [21], (8) use of endotracheal intubation, (9) use of blood
purification therapy, (10) requirement for surgery, (11)
length of stay (days), (12) use of psychiatric consultation,
and (13) death during hospitalization. Age was categorized
into five groups: 12-19, 20-29, 30-39, 40-49, and 50 years

or older. Comorbidity of neuropsychiatric disorders was
classified using the criteria developed by the Global Burden
of Disease study with some modifications (Table 1) [22].
Based on scores on the JCS, patients were divided into three
groups: (1) awake without any stimuli (JCS=I), (2) able to be
aroused only with stimulus (JCS=II), and (3) unable to be
aroused using any forceful stimuli (JCS=III).

2.6. Statistical analyses

First, we conducted univariate analyses to summarize
patient clinical and procedural characteristics during the

Table 1
Clinical and procedural characteristics
Characteristic Total (N=6585)
N Y%
Age
12~19 534 8.1
20-29 1700 25.8
30-39 1552 23.6
40-49 999 152
=50 1800 27.3
Gender women 4825 73.3
Neuropsychiatric disorders (ICD-10 codes)
Aany (FO1-F99, G06-G98) 3120 474
Unipolar depression (F32, F33) 1532 233
Bipolar depression (F30, F31) 113 1.7
Schizophrenia (F2) 499 7.6
Epilepsy (G40, G41) 179 27
Alcohol dependence (F10) 122 19
Alzheimer (FO1, F03, G30, G31) 58 0.9
Parkinson (G20, G21) 38 0.6
Drug abuse (F11-FI6, F18-F19) 33 0.5
PTSD (F431) 6 0.1
OCD (F42) 18 0.3
Panic disorder (F400, F410) 72 L1
Insomnia (FS1) 9 0.1
Emotionally unstable personality disorder (F603) 120 L8
Other 937 142
Toxic agent
Sedative/hypnotics 1395 21.2
Antipsychotics 250 3.8
Antidepressants 250 38
Nonopioids 224 34
Other 377 57
Not specified 4105 62.3
Ambulance services 4967 754
Level of consciousness (JCS score)
Awake without any stimuli (I) 3487 53.0
Arousable only with stimulus (II) 1336 203
Unarousable using any stimuli (I1I) 1762 26.8
Admission to tertiary emergency care centers 2484 377
Endotracheal intubation 765 116
Blood purification therapy 132 2.0
Surgery 197 3.0
Length of stay < 3 days 4287 65.1
Death during hospitalization 41 0.6
Psychiatric consultation 1962 29.8

JCS, the Japan Coma Scale; OCD, obsessive-compulsive disorder; PTSD,

post traumatic stress disordler.
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index episode. We reporled medians and interquartile
ranges (IQRs) for continuous variables and frequencies
and percentages for categorical variables. Second, we
computed procedural differences in proportions with 95%
confidence intervals (CIs) between repeaters and non-
repeaters during the index episodes. Third, we estimated
direct medical costs as the product of two components:
the annual number of discharged patients and median costs
per episode. The estimated number of discharged patients
with a primary diagnosis of drug poisoning (JCD-10
diagnostic code: T360-T509) per month was retrieved
from the Patient Survey 2008 [23], conducted by the
Ministry of Health, Labour and Welfare of Japan. To obtain
the annual number of discharged patients, the number of
discharged patients per month was multiplied by 12
months. Using information from the index episode, we
computed median costs per episode by gender and age. A
two-sided P value less than .05 was considered to be
statistically significant. All statistical analyses were per-
formed with R version 2.4.1 [24].

3. Results
3.1. Clinical and procedural characteristics

The clinical and procedural characteristics of study par-
ticipants are shown in Tablz |. During the 6-month study
period, 6585 patients visited 703 hospitals due to drug
poisoning. Their ages ranged from 12 to 99 years (median:
36, IQR: 26-52). The gender ratio (women:men) was
2.7:1.

Regarding comorbid neuropsychiatric disorders, 3120
patients (47.4%) received at least one neuropsychiatric
diagnosis. The most prevalent nenropsychiatric diagnosis
was unipolar depression (1532 patients [23.3%]). With
respect to the substances ingested in drug poisoning,
sedatives/hypnotics (1395 patients [21.2%]) were the most
popular substances although most of the substances (4105
patients [62.3%]) could not be specified in the database.

Regarding the severities and outcomes of drug poisoning,
4967 patients (75.4%) used ambulance services for transpor-
tation, 3487 patients (53.0%) had clear consciousness (JCS=
1), 2484 patients (37.7%) werc admitted to tertiary emergency
care centers, 765 patients (11.6%) required endotracheal
intubation, 132 patients (2.0%) required blood purification
therapy, and 197 patients (3.0%) required surgery. Most
patients (4287 patients [65.1%]) were discharged within
3 days. Few patients (41 patients [0.6%]) died during the
index episode.

Regarding specialist psychosocial assessments, 1962
patients (29.8%) underwent psychiatric consultation in the
703 hospitals. In 465 (66.1%) hospitals, none of the patients
who were admitted due to drug poisoning received
psychiatric consultation. Of 703 hospitals, 378 (53.8%)
were unable to provide psychiafric consultations to any
hospitalized patients during the study period.

3.2. Procedural differences between repeaters and
non-repeaters

The follow-up duration ranged from ! to 184 days
(median: 96 days; IQR: 50-138). Among the 6544 patients
who survived during the index episode, 221 (3.4%; 95% CI=
3.0%~3.8%) had a repeated episode of drug poisoning
within 6 months. Procedural differences in proportions
between repeaters and non-repeaters are presented in
Table 2. Patients with repeated episodes were less likely to
come by ambulance (148 patients [67.0%]) than those
without (4785 patients [75.7%]). In addition, repeaters were
more likely to be discharged within 3 days (17! patients
[77.4%])) than nonrepeaters (4104 patients [64.9%]) with a
proportional difference of —12.5% (95% CI=—17.6 to ~6.4).
There was no difference in proportions of patients receiving
psychiatric consolation between repeaters (72 patients
[32.6%]) and non-repeaters (1886 patients [29.8%}).

3.3. Costs of drug poisoning

The annual number of discharged patients was 37200 in
2008 as estimated from information in the Patients Survey
(Table 3). The median cost per episode was $1,776 in this
study. The annual inpatient direct medical costs totaled $66
million (¥7.7 billion) in 2008 US dollar terms. The popu-
lation aged 20-39 years account for 50% of these costs.

4. Discussion

There are four major findings from this retrospective
cohort study of a nationally representative sample of
inpatients with drug poisoning. First, we established that
33% of patients with drug poisoning were admitted to
tertiary emergency care centers that provide tertiary
emergency medical services for patients in serious condition
rather than hospitals that provide secondary medical services

Table 2
Procedural differences between repeaters and non-repeatess during the index
episodes

Characteristic Repeaters Non- PD (95% CIy*
(n=221) repeaters

(n=6323)
n % N %

148 67.0 4785 75.7 -8.7 (-152to —2.7)*
88 39.8 2382 377 21(-421t083)

Ambulance services
Admission to tertiary
emergency care centers
Endotracheal intubation 28 127 705 111 1L5(-23t06.6)
Blood purification therapy 2 0.9 117 1.9 —0.9(~1.7to 1.4)
Surgery 3 14 182 29 -15(-25t L)
Length of stay <3 days 171 77.4 4104 64.9 12.5(6.4 to 17.6)*
Psychiatric consultation 72 32.6 1886 29.8 2.8(-3.21 9.3)

CIL Contidence Interval, PD. proportional difference.

* Diffe in p i between rep and p
during the index episodes.
* P<.0S.
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Direct medical costs of drug poisoning

Age (y) No. of discharged® Median costs per hospitalization Direct medical costs (US$ 2008)
(USS 2008)
Men Women Total® Men Women Totai® Men Women Total®

12-19 1200 2400 2400 1372.84 137291 1372.87 1647407 3294972 3294893
20-29 2400 7200 9600 1837.93 1627.83 1695.66 4411041 11720377 16278308
30-39 2400 7200 9600 1868.65 1625.07 1702.62 4484766 11700537 16345137
40-49 1200 3600 6000 2056.07 1786.09 1834.01 2467283 6429930 11004042
=50 1200 4800 8400 2100.37 1994.12 2040.57 2520446 9571779 17140811
Total® 9600 26400 37200 1936.77 1721.38 1776.63 18593003 45444358 66090722

® The estimated annual number of discharged patients are from the Patient Survey 2008 [22}.
® The subgroup numbers may not add up to the total numbers due to considerable rounding errors.

[21]. However, only 2% of patients required blood
purification therapy, only 3% required surgery, 65% were
discharged within 3 days, and few (0.3%) died during
hospitalization. Similar findings were reported by Heyerdahl
et al. [25], who found that 381 (40%) of 947 inpatients with
acute poisoning were treated in intensive care units, although
the median length of stay was only one day. In addition,
Schwake et al. [26] found that 244 (91%) of 269 inpatients
with deliberate drug poisoning did not require advanced
treatments in intensive care units. These results suggest that
more patients with drug poisoning counld be treated in
hospitals that provide secondary emergency medical care
rather than in tertiary emergency care centers.

Second, only 30% of patients with drug poisoning
received psychiatric consuftation during hospitalization in
acute care hospitals. Over half (54%) of hospitals did not
provide psychiatric consultations to any hospitalized
patients during the study period. Our results might be
explained by a lack of psychiatrists in acute care hospitals.
Although the clinical guideline recommends that “all”
patients presenting to emergency departments with self-
harm should receive a specialist psychosocial assessment
[27], psychiatrists are typically not available in acute care
hospitals. Non-specialist staffs often lack the training to
conduct detailed psychosocial assessments {28]. Because a
specialist psychosocial assessment appears to be beneficial
in reducing risk for repetition [29], mental health policy
makers should make liaison psychiatrists available to
provide training and support for non-specialist staff dealing
with self-harm [30].

Third, our results suggest that repeaters were less likely to
be admitted to hospitals by ambulance (67% vs. 76%) and
more likely to be discharged within 3 days (77% vs. 65%)
than non-repeaters. These results coincide with those
reported by Taylor et al. {31}, who found that repeaters
were less sick medically as evidenced by their lower priority
tringe categories. One possibility is that patients with
repeated episodes less frequently undertake dangerous drug
poisoning. Although repeaters might have a less severe
clinical course, they would have a higher risk of subsequent
death by suicide {32]. Nevertheless, we found that only 33%
of repeaters received psychiatric consultation.

Fourth, the annual economic burden of drug poisoning in
Japan was $66 million (¥7.7 billion), and the population aged
20-39 years constituted 50% of these costs. This result
suggests that policy makers and clinicians need to optimally
allocate resources toward these populations and move to
improve prevention strategies.

Despite these notable insights, our study had several
limitations. First, the specific types of drug poisoning (i.e.,
deliberate, accidental, or undeterniined intent) could not be
described because they were coded with the same diagnostic
code in the DPC/PDPS database. Although we inclided only
emergency hospitalized patients aged 12 or above to
maintain the focus on deliberate drug poisoning, some
patients might be admitted due to accidental drug poisoning.
Second, the repetition rate (3%) within 6 months may be
underestimated because the health policy in Japan is based
on free access to any hospital and we could identify only the
same-hospital readmission rates within the study period in
the database. Third, the coding of neuropsychiatric disorders
and substances ingested in drug poisoning might be
inaccurate in the database because patients have not been
assessed using standardized diagnostic interviews or tests.
Fourth, the current findings may not be generalized to
patients treated in outpatient settings or in psychiatric
hospitals. Finally, suicide completers who died outside of
hospitals could not be identified in the database.

5. Conclusion

This study established that a significant proportion of
drug poisoning patients are treated in tertiary emergency care
centers and that most patients do not receive specialist
psychosocial assessments. Patients aged 20-39 years impose
a substantial economic burden. Collectively, these results
underscore the need for optimally allocating resources and
improving prevention strategies.
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h istics of emergency hospital admissions for
drug poisoning and major diseases.
Design: Retrospective observational study.
Setting: Discharged patients from 855 acute care
hospitals from 1 July to 31 December in 2008 in Japan.
Results: There were a total of 1 157 893 emergency
hospital admissions. Ameng the top 100 causes, drug
poisoning was ranked higher in terms of the percentage
of patients using ambulance services (74.1%; second)
and tertiary emergency medical services (37.8%; first).
Despite higher utilisation of emergency care resources,
drug poisoning ranked lower in terms of the median
length of stay (2 days; 100th), percentage of
requirement for surgical procedures (1.7%; 91st) and
inhospital mortality ratio (0.3%; 74th).
Conclusions: Drug poisoning is unique among the top
100 causes of emergency admissions. Our findings
suggest that drug poisoning imposes a greater burden
on ‘gency care resources but has a less severe
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clinical course than other causes of admissions. Future
research should focus on strategies to reduce the burden
of drug poisoning on emergency medical systems.

INTRODUCTION

A better understanding of epidemiology in
emergency medical services (EMS) is import-
ant for planning EMS resource use and EMS
personnel training needs.’ Drug poisoning is a
major cause of admissions to acute care hospi-
tals and places a considerable burden on EMS
resources. Drug poisoning accounts for over
15% of all admissions to intensive care units.? ®
However, most cases of drug poisoning do not
result in clinical toxicity. Of patients with drug
poisoning admitted to an intensive care unit,
91% do mot require advanced treatments.?
Over 75% of patients admitted to emergency

departments can be released from medical
observation after a brief period (i, I-
2 days). ™™ Less than 1% of cases result in mor-
mliL}c7 ¥ These previous studics suggest that
drug poisoning may impose a needless burden
on high-devel EMS despite their limited

: 29
requirements for advanced treauments.

Although a number of studies have examined
the detailed epidemiology of drug poisoning,ﬂ”
8 only a few multicentre studies have compared
resource use and clinical course of emergency
hospital admissions.'®'? It remains unknown as
to whether drug poisoning imposes a greater
burden on emergency care resources and has a
less severe clinical course among major causes

Okumura Y, Shimizu S, Ishikawa KB, ef al. BMJ Open 2012;2:e001857. doi:10.1136/bmjopen-2012-001857 1
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of admissions. We thus aimed to compare the clinical and
procedural characteristics of emergency hospital admissions
for drug poisoning and major discases by using a nation-
wide administrative discharge database.

WMETHODS

Data source

We conducted an observational study using the nationwide
discharge administrative database of the Diagnosis
Procedure  Combination/Per-Diem  Payment  System
(DPC/PDPS), a Japanese case-mix classification system
launched in 2002 by the Ministy of Health, Labour and
Welfare of Japan.'® Every year, the DPC Research Group
conducts a survey of DPC/PDPS hospitals. In 2008, 855 of
1558 DPC/PDPS hospitals voluntarily participated in the
survey. The DPC/PDPS database includes clinical and pro-
cedural information on «/l inpatients discharged from the
participating hospiials between 1 July and 31 December,
All the data for each patient were recorded at discharge.
The database includes 2.86 million admissions, represent-
ing approximately 40% of all inpatient admissions to acute
care hospitals in Japan (excluding psychiatric and tubercu-
losis hospitals).“ In the present study, we inclided all
emergency hospital admissions and excluded planned
admissions to the DPC/PDPS hospitals.

Batling

In Japan, the EMS system is divided into three categor-
ies:'® (1) primary EMS that provides care to patients who
can be discharged without hospitalisation; (2) secondary
EMS that provides care to patients who require admission
to a regular inpatient bed and (3) tertiary EMS that pro-
vides care to severely ill and trauma patients who require
intensive care. In 2008, there were 18 892 clinics and 963
hospitals for primary EMS, 3053 hospitals for secondary
EMS, and 214 hospitals for tertiary EMS." In the present
study, we focused on secondary and tertiary EMS rather
than primary EMS, because the DPC/PDPS database is
an inpatient database. Among the 855 participating hos-
pitals in the DPC/PDPS database, 725 provide only sec-
ondary EMS and the other 130 provide tertiary EMS.
Although some of the participating hospitals also provide
primary EMS, data on emergency outpatient admissions
are not included in the database.

Chinical and procedural characteristies
To describe clinical and procedural characteristics of
emergency hospital admissions, we used the following
study variables: (1) age; (2) gender; (8) major disease cat-
egories; (4) comorbidities at admissions; (5) level of con-
sciousness assessed by the Japan Coma Scale (JCS);'° (6)
use of ambulance service; (7) use of tertiary EMS; (8)
requirement for surgical procedures that include both
major surgery and suturing in an emergency department;
(9) length of stay (days) and (10) inhospital mortality.
Physicians recorded information on diagnoses using the
International Classification of Diseases 10th revision

(ICD-10) codes. According to the ICD-10 codes, 506
major disease categories were defined in 2008 (see online
supplementary table S1). In the database, patients with
drug, chemical and unspecified poisoning (ICD-10 codes
T360-T509, T510-T1659 and T887, respectively) have the
same major disease code (disease code 161070). In the
present study, we modified the disease code to separate
drug poisoning (modified disease code 161070a) from
chemical and unspecified poisoning (modified disease
code 161070b) according to their ICD-10 codes.

In the database, up to four diagnosed comorbidities
per patient were recorded. Using the criteria developed
by the Global Burden of Disease study with some modifi-
c:\tions,17 we defined comorbid status of mental illness
as being diagnosed with any of the following ICD-10
codes: unipolar depressive disorders (F32-F33); bipolar
affective disorder (F30-F31); schizophrenia (F20-F29);
alcohol use disorders (F10); drug use disorders (F11-
F16 and F18-F19); post-traumatic stress disorder (F431);
obsessive-compulsive  disorder (F42); panic disorder
(F400 and F410) or insomnia (F51).

Statistical analyses

First, we conducted univariate analyses to summarise the
clinical and procedural characteristics of all emergency
admissions. Second, we selected patients diagnosed with
one of the top 100 major disease codes and calculated
summary statistics of 8 variables by disease code. These vari-
ables were as follows: (1) percentage of patients aged
65 years or older; (2) percentage of patients comorbid with
mental illness; (3) percentage of patients admitted to hos-
pitals with deep coma (JCS scores >100, corresponding to
scores of £7 on the Glasgow Coma Sz:alf':);]6 (4) percentage
of patients using ambulance services; (5) percentage of
patients using tertiary EMS; (6) percentage of patients
requiring surgical procedures; (7) median length of stay
and (8) percentage of inhospital mortality. To maximise
interpretability, we restricted this analysis to patients with 1
of the top 100 causes of admissions. We used a predictive
principal component analysis (PCA) biplot to reduce the
dimensionality of multivariate data (ie, 100 causes of admis-
sionsx8 variables) and then to visualise two dimensions
with minimal loss of information.'® Before conducting the
predictive PCA biplot, we standardised each variable with a
mean of 0 and a SD of 1 because the measurement units of
8 variables were incommensurable. In the predictive PCA
biplot, the 8 variables were represented by 8 biplot axes to
read off predictive values of the variables for each of the
top 100 causes. All statistical analyses were performed with
R version 2.14.1' The predictive PCA biplot was per-
formed using the BiplotGUI package under R.'?

RESULTS

Characteristics of ali emergency hospital admissions
During the smdy period, there were a total of 1 157 893
emergency hospital admissions to 855 hospitals.
Characteristics of these admissions are presented in
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table 1. The majority (51.7%) of admissions were for
patients aged >65years. Patients aged 0-14years
accounted for less than one-sixth (15.3%) of the admis-
sions. The most prevalent diagnosis was pneumonia,
accounting for 10.2% of all admissions, followed by
stroke (5.5%) and heart failure (2.8%). Drug poisoning
ranked 41st among causes of admissions. Less than 5%
of patients used tertiary EMS. Of those patients, 88.3%
stayed for more than 3 days. About 7% of patients died
during hospitalisation.

Comparison of thruy poisoning and major diseases

The top 100 causes of admissions covered 83% (965 749
admissions) of all admissions. Characteristics by cause of
admission are shown in table 2 for the top 10 causes
and drug poisoning; the top 100 causes are also shown
in online supplementarv table S1. The predictive PCA
biplot with two dimensions accounts for 62.9% of the

s s

variance in the data from the top 100 causes. The pre-
dictive PCA biplot revealed that drug poisoning was in a
unique position (figure 1). Among the top 100 causes,
patients with drug poisoning were less likely to be aged
265 years (13.4%; 86th) and most likely to be diagnosed
with mental illness (33.7%; first). In addition, patients
with drug poisoning were more likely to be admitted to
hospitals with deep coma (26.2%; second), more likely
to use ambulance services (74.1%; second) and most
likely to use tertiary EMS (37.8%; first). Despite the
higher utilisation of emergency care resources, clinical
course of drug poisoning was less severe. Among the top
100 causes, patients with drug poisoning had the short-
est median length of stay (2 days; 100th), were less likely
to require surgical procedures (1.7%; 91st), and were
less likely to die during hospitalisation (0.3%; 74th).

In terms of the percentage of patients admitted to ter-
tiary EMS, subarachnoid haemorrhage and ruptured

Okumura Y, Shimizu S, Ishikawa KB, et al. BMJ Open 2012;2:¢001857. doi:10.1138/bmjopen-2012-001857 3
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Figure 1 The predictive principal component biplot on data
from the characteristics of the top 100 causes. Each dot
represents one of the causes. Eight axes are positioned and
calibrated so that the orthogonal projection of a dot onto an
axis ‘predicts’ as best as is graphically possible the value of
the comresponding disease on the corresponding variable.
Ambulance, ambulance services; LOS, median length of stay;
mortality, inhospital martality; surgery, surgical procedures;
tertiary, tertiary emergency medical services.

cerebral aneurysm (discase code 010020) ranked second
(30.3%; 2nd; see the 46th row in online supplementary
table SI1). Patients with subarachnoid haemorrhage and
ruptured cerebral aneurgsm were most likely to be
admitted to hospitals with deep coma (33.9%; first) and
most likely to use ambulance services (76.0%; first).
They had a longer median length of stay (28 days; 4th),
were more likely to require surgical procedures (73.2%;
11st) and were more likely to die during hospitalisation
(26.9%:; 9th).

BISCUSSION

To our knowledge, this is the first study that used a
nationwide administrative  discharge database to
compare detailed clinical and procedural characteristics
of emergency hospital admissions for drug poisoning
and major diseases. We found that drug poisoning was
unique among the top 100 causes of emergency admis-
sions. Patients with drug poisoning had a less severe clin-
ical course than those with other causes, although they
had higher utilisation of emergency care resources. Our
findings suggest that drug poisoning imposes a higher
burden on emergency care resources than other causes
of emergency admissions.

Our results are consistent with those of a case~control
study conducted in Australia and New Zealand.’® That
study found that the median length of stay in patients
with drug poisoning was 3 days, which was much lower
than the overall median length of stay (9 days) in

patients with one of the eight most common diagnoses
in a tertiary intensive care unit. One possible explan-
ation for the potential over-utilisation of high-level EMS
resources is that staff with significant experience in
psychosocial assessment might be more available in
high-evel EMS facilities. In Japan, 85% of tertiary EMS
hospitals have psychiatric departments, while 23% of sec-
ondary EMS hospitals are so equipped.“ Because most
patients with drug poisoning have attempted suicide,20
and selfharm patients should receive a specialist psycho-
social assessment according to the clinical guidc‘.line,m
patients with drug poisoning are transferred to high-
level EMS in which mental health specialists are more
available.

Another explanation for the potential overutilisation
may relate to difficulties that confront ambulance offi-
cers. First, staff in secondary EMS hospitals might
decline to manage patients with drug poisoning.
A survey conducted in Osaka city revealed that ambu-
lance officers contacted more hospitals to transport
patients with drug poisoning than all patients (average
number of contacted hospitals: 7.6 vs 1.8, respectively).”
Second, ambulance officers might transport patients
with drug poisoning to high-level EMS because of their
deep coma. Drug poisoning ranked within the top two
in terms of the percentage of patients with deep coma
and percentage of patients admitted to tertiary EMS.
However, patients with drug poisoning had a less severe
clinical course than those with other causes. For
example, in terms of the percentage of patients admit-
ted to tertiary EMS, drug poisoning ranked first, fol-
lowed by subarachnoid haemorrhage and ruptured
cerebral aneurysm, which had a much more severe clin-
ical course than drug poisoning. It would be of great
value to investigate triage tools predicting the need for
advanced treatments based on information not only
from early admission factors,?® but also from prehospital
factors.?

Our study bas several limitations. First, our results
cannot be generalised and are limited to inpatient
admissions to acute care hospitals rather than emer-
gency outpatient admissions or emergency admissions to
psychiatric hospitals, because we used the DPC/PDPS
database. Second, we were unable to evaluate variables
not included in the DPC/PDPS database. As a result, we
could not assess other potentally important factors pre-
dicting the need for advanced treatments, such as acute
physiology and chronic health evaluation scores at
admission™ or clinical management and course during
prehospital period.* Third, we included all types of
drug poisoning (ie, deliberate, accidental and undeter-
mined intent) as in a previous study,7 because data on
external causes (ICD-10 codes V01-Y98) are not
recorded in the DPC/PDPS database. As a result, we
could not distinguish between deliberate and accidental
drug poisoning. Fourth, although the database included
approximately 40% of all inpatient admissions in Japan,
participation in the swrvey was voluntary for each
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hospital and the patient selection procedure was not based
on a random sampling technique from all acute hospitals.

In conclusion, we have demonstrated that drug poi-
soning is unique among the top 100 causes of emer-
gency admissions. Future research should focus on
strategies to reduce the burden of drug poisoning on
emergency medical systems,
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1. Introduction

Cardiovascular risks and events [cardiovascular disease (CVD)
conditions] such as obesity, hyperlipidemia, hypertension, diabetes,
ischemic heart disease and stroke have been major public health
concerns around the world |7]. Individuals with CVD conditions are
about twice as likely to suffer from depression, anxiety and
psychological distress as those without the conditions {2-4]. These
comorbidities remain significant individual and public health con-
cerns because they lead to poor quality of life {4}, nonadherence to
cardiac medication {5}, excess direct medical costs {6}, productivity
loss due to absence from work {7} and increased mortality {8}

Available evidence on comorbidities of CVD conditions with
psychological distress and their negative consequences has several
limitations. First, few studies, most of which were conducted in the
United States, have used nationally representative samples to
establish unique associations between the presence of psychological
distress and particular CVD conditions {3.-14]. Second, it remains
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uncertain whether comorbidities of CVD conditions with psycholog-
ical distress are associated with burdens of out-of-pocket health care
expenditures relative to effective income. Identifying high out-of-
pocket burdens is important because these burdens may be associated
with delaying or foregoing medical care for financial reasons {15},
which in turn may lead to severe health conditions. Generally, out-of-
pocket burden in Japan is lower than other countries {16] because
Japan has a universal health care system that reduces out-of-pocket
lealth care expenditures to less than 30% of medical fees. Even in
countries where health care systems provide excellent population
health at low cast with equity |17}, we hypothesized that there would
be an incremental effects of psychological distress on out-of-pocket
burdens because psychological distress leads to excess direct medical
costs and productivity loss {6.7).

In the present study, we used data from a nationally representative
sample of 20- to 59-year-old individuals Jiving alone. We had two
specific objectives for the present study. First, we examined whether
the prevalence of psychological distress was higher in individuals
with CVD conditions than in those without CVD conditions. Second,
we examined whether out-of-pocket health care expenditures as a
share of household consumption expenditures were higher in
individuals with psychological distress than in those without.
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2. Methods
2.1. Data source

We used data from the Comprehensive Survey of Living Conditions
(CSLC) 2007, a nationally representative cross-sectional survey of
Japanese-speaking household members in Japan, conducted by the
Ministry of Health, Labour and Welfare between june and july 2007
{18]. In the present study, we obtained permission to use data by
the Ministry of Health, Labour and Welfare. The CSLC assessment
has three parts: (a) the Household and Health questionnaires for
the entire sample, (b) the Income and Savings questionnaires for the
subsample and (c) the Long-term care questionnaire for the
subsample. A detailed description of the CSLC has been reported
previously {18-20}. Only data from the Household and Health
questionnaires were used for the present study and reported below.

The target population of the CSLC comprised a total of >120
million individuals in Japan. Of about 940,000 enumeration districts
delineated to comprise 50 households per enumeration district in the
2005 Population Census {21], 5440 were selected by a stratified
random sampling method. All members were recruited from 287,807
households within the enumeration districts. A total of 624,168
members in 229,821 households answered the questionnaires
(response rate, 79.9%).

In the present study, we used a subsample comprising 20,736
participants living alone who were aged between 20 and 59 years and
noninstitutionalized and who completed questions on working status,
out-of-pocket health care expenditure and household consumption
expenditure (Figure). We focused only on individuals living alone to
measure individual out-of-pocket health care expenditures that were
-not shared by financial resources of other family members. In
addition, we restricted samples to working-age adults for the
following reasons. First, individuals aged >60 years are more likely
to receive retirement benefits and public pension, which can provide

| Over 120 million inhabitants in about 940,000 districts

|

5,440 districts with 287,807 households

|

Enrolled households (n=229,821) and household
members (n=624,168)

T

regular effective income irrespective of disability status. Second,
Japan's universal health care system pays 70% of medical fees charged
to most individuals aged <69 years and 50% to most individuals aged
=70 years. Including those over 59 years would decrease the
comparability of out-of-pocket burdens between working-age and
elderly adults.

2.2. Measures

2.2.1. Current treated CVD conditions

Current treated medical conditions were assessed with a self-
report checklist that included 41 conditions such as diabetes and
obesity. Respondents were asked to report whether they were
currently being treated for any condition in a noninstitutionalized
setting, mark all conditions listed in the checklist and indicate the
most worrisome condition. Such checklists have been widely used in
prior population-based studies {2223}, Our report considers only the
status of each condition rather than the most worrisome condition. Of
the 41 conditions, we selected the following seven highly related
cardiovascular risks and events as in previous studies {24,25]: (a)
diabetes, (b) obesity, (c) hyperlipidemia, {d) hypertension, (e) stroke,
(f) ischemic heart diseases and (g) other CVDs.

2.2.2, Treatment status of mental illness

As mentioned above, current treated medical conditions were
assessed with the self-report checklist. We coded whether partici-
pants received treatment for mental illness using the item ‘depression
or other mental illness’ in the checklist.

2.2.3. Psychological distress

The CSLC assesses nonspecific psychological distress using the K6
scale {26,27}. The K6 is a self-rated six-item questionnaire that asks
respondents how frequently they have experienced symptoms of
psychological distress during the past 30 days (e.g.. ‘During the past

l—————————-—){ 570,689 living with 2 or more family member exc(uded*

I Living alone (n=53,478) !

l———-————-}{ 27,230 younger than 20 or older than 59 excluded

{ Aged 20 to 59 years (n=25,903) l
577 excluded because of missing information for
institutionalization or institutionalized individuals
[ Non-institutionalized (n=25,326) |
I 4,590 excluded because of missing information for
@ some variables: working status, out-of-pocket
spending, and household consumption expenditure
Completed questionnaire (n=20,738)

Fig. Flow diagram of included and excluded participants.
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30 days, about how often did you feel nervous?'). Respondents rate
each question on a five-point scale ranging from ‘none of the time’
(0) to ‘all of the time' (4). The K6 scores range from 0 to 24, with

higher scores indicating more severe psychological distress. Based .

on a previous validation study {27}, the K6 scores were classified
into four mutually exciusive groups: (a) a probable serious
psychological distress (SPD) group defined as a score on the K6 of
14-24, (b) probable mild/moderate psychological distress (MPD)
group defined as the K6 of 8-13, (c) probable noncase group defined
as the K6 of 0-8 and (d) an unknown group defined as one with any
missing values. Although most previous studies have focused only
on SPD {3.9~14], we consider it important to examine MPD as well
as SPD because of the high rates of hospitalization, work disability,
suicide attempts and subsequent SPD [28],

2.2.4. Out-of-pocket expenditure burdens

Respondents were asked about their out-of-pocket health care
expenditures in the past month. It included all direct medical costs
such as physical examinations, medical treatments and pharmaceu-
ticals. It did not include cash outlays for nursing care, payments for
heaith i e premi or direct dical costs such as
transportation and parking. Respondents were also asked about
their household consumption expenditures in the past month. It
included all payments for goods and services, but excluded expendi-
tures that did not transfate directly into acquisition of goods and
services such as tax, pension and health insurance premiums.
Consumption expenditures have been widely used as a proxy for
effective income in prior studies {29,3D]. We created a variable by
dividing out-of-pocket health care expenditures by household
consumption expenditures.

2.2.5. Sociodemographic characteristics

The respondents’ sociodemographic characteristics included gen-
der, age, marital status, employment status, pension status and
urbanicity, Age was divided into four categories (20-29, 30-39, 40-49
and 50-59 years). Marital status was categorized as married, single
and widowed/divorced. Urbanicity was divided into major metropol-
itan area, other urbanized area and rural area,

2.3. Statistical analyses

We used bivariate and multivariate multinomial logit models to
examine associations between treated CVD conditions and psycho-
logical distress {31}. The outcome variable was the status of
psychological distress: (a) probable SPD group, (b) probable MPD
group, (c) probable noncase group (the reference group) and (d) the
unknown group. The primary explanatory variables were individual
CVD conditions. We estimated odds ratios (ORs) and their 95%
confidence intervals (Cls) for the SPD and MPD groups compared with
the noncase group after simultaneously controlling for potential
confounders. The potential confounding variables included in the
models were selected based on a priori clinical knowledge and
existing literature {2-4] as follows: (a) gender, (b) age, (c) marital
status, (d} employment status, (e} pension status and (f) urbanicity.
In addition, we estimated the ratios of treated mental illness using
data available for both CVD conditions and psychological distress.

We also investigated the association between psychological
distress and out-of-pocket expenditure burdens. We used bivariate
and multivariate generalized linear models with the log link function
and variance proportional to the mean [32,33}. The outcome variable
was out-of-pocket expenditures with the natural logarithm of
household consumption expenditures included in the model as an
offset term, The primary explanatory variable was the status of
psychological distress. Estimated coefficients were exponentiated to

provide ratios of out-of-pocket burdens for each CVD condition.
Because of the known interactions of individual CVD conditions and
psychological distress on functional disability {34}, all analyses were
stratified by individual CVD conditions. The potential confounding
variables in the models were selected a priori clinical knowledge and
epidemiological evidence {6,7} as follows: (a) gender, (b) age, (c)
marital status, {d) employment status, (e) pension status, (f)
urbanicity and (g) number of CVD conditions.

Significance levels were set at 5% for all analyses. Data were
analyzed using R version 2.15.1 {35}

3. Results
3.1. Participants
‘Fable 1 shows the characteristics for 20,736 participants. The

median age was 38 years (interquartile range, 27-57 years). Of the
participants, 61.5% were men, 10.3% were married, 85.1% were

Table 1
Sociodemographic, cardiovascular risks and events. and psychological distress of
participants

Characteristic Total (N=20,736)
n %

Gender

Men 12,760 61.5

Women 7976 385
Age, years

20-29 6336 306

30-39 4632 223

40-49 3655 176

50-59 6113 295
Marital status

Married 2134 163

Single 14421 69.5

Widowed/divorced 4181 202
Employment status

Employed 17,641 85.1

Unemployed 3095 14.9
Pension status

Without 20,169 97.3

With 567 27
Urbanicity

Major metropolitan area 5006 241

Other urbanized area 13,995 67.5

Rural area 1735 84
Number of CVD conditions

0 19,136 923

1 1187 57

22 413 20
Type of CVD conditions

Diabetes 441 21

Obesity 59 03

Hyperlipidemia 427 21

Hypertension 893 43

Stroke 97 05

Ischemic heart disease 110 05

Other cardiovascular diseases 123 06
Psychological distress (scores on the K6)*

SPD (>14) 1126 5.4

MPD (9-13) 2425 1.7

Noncase (0-8} 15,838 764

Unknown 1347 6.5
OOP burdens

0x 13,932 672

0.1%-1.9% 2245 108

2%-4.9% 2235 10.8

5%-9.9% 1345 65

210% 979 47

00P burdens, out-of-packet health care expenditures as a share of household
consumption expenditures.

* SPD group was defined as K6 scores of =14, MPD group as 9-13, noncase group as
0-8 and unknown group as any missing values,
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Table 2
Multinomial logistic analyses ining the ¢ iditics of treated c: lar risks and events with psychological distress
CVD conditions n Prevalence, % Crude OR*” (95% C1) AOR*™ (95% (i)
sPb MPD SPD MPD SPD MPD
Diabetes
With 441 66 125 1.33 (0.91-1.96) 1.17 (0.88-1.56) 1.66 (1.11-2.46)" 1.38 (1.02-1.85)~
Without 20,295 54 117 1 1 1 1
Obesity
With 59 169 11.9 3.93 (1.95-7.95)% 1.27 (0.56-2.86) 431 (2.10-8.82)« 1,41 (0.63-3.19)
Without 20,677 5.4 117 1 1 1 1
Hypetlipidemia
With 427 7.0 129 1.42 (0.97-2.07) 1.20 (0.90-1.61) 1.82 (1.23-2.69)" 1.43 (1.06-192)"
Without 20,309 54 17 1 1 1 1
Hypertension
With 893 45 111 0.81 (0.66-1.26) 1.06 (0.85-131) 1.22 (0.87-1.70) 128 (1.03-1.61)"
Without 19,843 5.5 1.7 1 1 1 1
Stroke
Wwith 97 13 155 2.94 (1.53-5.64)% 1.85 (1.04-3.29) 316 (1.62-6.13)" 2.04 (1.14-3.64)~
Without 20,639 54 17 1 1 1 1
Ischemic heart disease
With 110 8.2 12.7 1.93 (0.96-3.87) 1.39 (0.78-2.47) 2.29 (1.12-4.66)~ 1.60 (0.90-2.88)
Without 20,626 54 117 1 1 1 1
Other cardiovascular
With 123 5.7 171 141 (0.65-3.07) 1.97 (1.21-3.21) 1.57 (0.72-3.45) 218 (1.33-3.57)°
Without 20613 54 117 1 1 1 1

2 The reference groups for primary independent variables were defined as individuals without each CVD condition.
® The reference groups for dependent variables were defined as a score on the K6 of 0-8.
© ORs after simultaneously controlling for potential confounders that were gender, age, marital status, employment status, pension status and urbanicity,

* P05,

employed, and 2.7% received disability, survivor or public pensions.
Hypertension (4.3%), diabetes (2.1%) and hyperlipidemia (2.1%) were
the most prevalent among specific CVD conditions. The average out-
of-pocket burden was 2.1% (S.D., 6.2%). Of the participants, 4.7% had
out-of-pocket health care expenditures exceeding 10% of household
consumption expenditures.

3.2. Prevalence of psychological distress

The prevalence ratios for SPD and MPD were estimated to be 5.4%
and 11.7% in all participants. Among specific CVD conditions,
individuals with obesity [adjusted odds ratio (AOR), 4.3; 95% Cl,
2.1-8.8), stroke (AOR, 3.2; 95% (I, 1.6-6.1), ischemic heart disease
(AOR, 2.3; 95% C1 1.1-4.7), hyperlipidemia (AOR, 1.8 95% Cl, 1.2-2.7)
or diabetes (AOR, 1.7; 95% CI, 1.1-2.5) were more likely to have SPD
compared with those without each CVD condition (Table 2). With the
exception of ischemic heart discase, less than half of CVD patients
comorbid with SPD received treatment for mental illness (Table 3).

3.3. Psychalogical distress and out-of-pocket expenditure burdens

‘Fable 4 shows out-of-pocket health care expenditures as a share of
household consumption expenditures by individual CVD conditions.

Table 3
Ratios of treated mental illness in patients comorbid with CVD conditions and
psychological distress

Ratios of treated mental illness, % (95% CI)
CVD conditions SPD mpPD

Diabetes 31.0 (15.3-50.8) 127 (5.3-24.5)
Obesity 40.0 (12.2-73.8) 14.3 (0.4-57.9)

Hyperlipidemia 50.0 (31.3-68.7) 20.0 (10.4-33.0)
Hypertension 30.0 (16.6-46.5) 10.1 (5.0-17.8)
Stroke 0.0 (0.0-38.5) 0.0 (0.0-30.2)

55.6 (21.2-86.3)
429 (99-816)

143 (1.8-42.8)
143 (3.0-36.3)

ischemic heart discase
Other cardiovascular

For example, average out-of-pocket burdens for SPD, MPD and
noncase groups were estimated to be 11.3%, 4.8% and 6.4% among
individuals with diabetes and 3.6%, 2.5% and 1.7% among individuals
without diabetes, respectively. Among specific CVD conditions,
patients comorbid with SPD and obesity (AOR, 6.1; 95% CI, 2.1~
16.6), SPD and ischemic heart disease (AOR, 3.4; 95% Cl, 1.3-8.5), and
SPD and hypertension (AOR, 2.6; 95% Cl, 1.6-4.0) had higher out-of-
pocket expenditure burdens than patients with only CVD conditions.
In comparison, no significant differences in burdens were observed
between CVD patients comorbid with MPD and patients with only
CVD conditions. Among individuals without each CVD cenditions,
SPD and MPD groups had higher out-of-pocket burdens than
noncase group.

4. Discussion

This cross-sectional study of a nationally representative sample of
Japanese noninstitutionalized 20- to 59-year-old individuals living
alone had two major findings. First, the prevalence ratios for SPD were
over 1.6 times higher in individuals with obesity, stroke, ischemic
heart disease, hyperlipidemia or diabetes than in those without each
CVD condition after controlling for potential confounders. Second,
average out-of-pocket burdens were over 2.5 times higher in patients
comorbid with SPD and obesity, SPD and ischemic heart discase, and
SPD and hypertension than in those with only CVD conditions.

Consistent with previous findings, we found associations between
the presence of psychological distress and obesity {12}, stroke [11,12],
ischemic heart disease [11-13], hyperlipidemia {12} and diabetes
{12,13}. In addition, we found that less than haif of CVD patients
comorbid with SPD received treatment for mental illness, with the
exception of ischemic heart disease. These results confirm the need
for identifying and managing psychological distress in patients with
CVD conditions {38,37|.

Comorbidities of obesity, ischemic heart disease or hypertension
with SPD lead to excess out-of-pocket health care expenditure
burdens. Several potential explanations account for the high out-of-
pocket burdens among CVD patients comorbid with SPD. First,
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Table 4

Generalized lincar regression models stratified by CVD conditions examining

associations of comorbid psychological distress and out-of-pocket burdens

CVD conditions and oop Crude burden Adjusted burden
psychological distress burdens, M ratio” (95% C1) ratio®” (95% C1)
With diabetes

sSPD 113 1.74 (0.86-3.15) 1.76 (0.98-2.95)

MPD 48 1.11 (0.66-1.78) 1.20 {0.79-1.78)
Noncase G4 1 1

Without diabetes
SPD 36 1987 (1.66-233)*  2.08 (1.77-2.43)
MPD 25 141 (1.23-1.62)* 1.42 (1.25-1.62)"
Noncase 1.7 1 1

With obesity
SPD 141 5.70 (2.09-14.67)*  6.07 (2.14-16.63)"
MPD 41 0.45 (0.06-1.78) 2.09 (0.35-8.44)
Noncase 5.0 1 1

Without obesity

37 1.91 (1.61-225)*  2.02 ({1.72-2.35)%

MPD 26 1.42 (1.24-1.62)* 142 (1.25-1.61)*
Noncase 18 1 1

With hyperlipidemia
SPD 105 2.82(1.39-5.16)* 153 (0.84-2.67)
MPD 71 1.24 (0.62-2.26) 1.28 (0.74-2.11)
Noncase 6.4 1 1

Without hyperlipidemia
SPD 36 1.91(1.60-2.25)*  2.03 (1.73-237)"
MPD 25 142 (1.24-1.63)* 141 (1.24-1,60)"
Noncase 17 1 1

With hypertension
spD 103 344 (2.02-551)"  2.56 (1.58-4.00)*
MPD 6.0 1.24(0.74-1.97) 1.09 (0.70-1.63)
Noncase 5.6 1 1

Without hypertension
SPD 35 1.91 (1.60-2.27)*  1.93 (1.63-2.26)"
MPD 24 146 (1.27-1.68)* 139 (1.21-1.58)"
Noncase 17 1 1

With stroke
SPD 172 2.54 (0.76-6.92) 2.95 (0.86-9.04)
MPD 51 0.57 (0.11-1.86) 057 (0.12-1.87)
Noncase 74 1 1

Without stroke
SPD 36 1.92 (1.62-2.26)>  2.03 (1.73-2.37)*
MPD 25 142 (1.24-1.62)* 141 (1.25-1.60)"
Noncase 18 1 1

With ischemic
heart disease

SPD 111 0.96 (0.20-2.86) 3.43 (1.29-8.53)*
MPD 6.6 0.48 (0.08-1.57) 1.38 (0.51-3.19)
Noncase 9.5 1 1

Without ischemic
heart disease

SPD 37 198 (1.67-2.31)" 207 (1.77-2.41)"
MPD 25 1.44 (1.26-1.64)* 144 (1.26-1.63)*
Noncase 18 1 1
With other
cardiovascular
SPD 133 2.19 (0.65-5.69) 2.1 (0.75-5.30)
MPD 4.7 0.73 (0.24-1.79) 0.89 (0.37-1.91)
Noncase 77 1 1
Without other
cardiovascular
SPD 37 1.95 (1.64-2.29)*  2.05 (1.75-2.39)*
MPD 25 1.42 (1.23-1.62)* 142 (1.25-1,60}*
Noncase 1.8 1 1

OOP Burdens, out-of-pocket health care expenditures as a share of household
consumption expenditures.

* The reference groups were defined as a score on the K6 of 0-8.

b Burden ratios after si [& ing for potential c that were
gender, age, marital status, employment status. pension status, urbanicity, and number
of cardiovascular risks and events,

* P<.05.

comorbid SPD may increase the severity of CVD conditions (or vice
versa), which would in turn increase direct medical costs. For
example, patients with heart failure and depression had 29% greater
direct medical costs than those with only heart failure because of

increased utilization of inpatient and outpatient treatments {G].
Second, the presence of SPD may lead to loss of income due to
absence from work. A large cross-sectional study revealed that
patients with chronic illness and depression were more likely to be
absent from work than those with only chronic illness in the Canadian
general population [7f. Our results suggest that CVD patients
comorbid with SPD face a dual economic burden, namely, excess
direct medical costs and income loss. To measure individual out-of-
pocket burdens, we focused on the general population who lived
alone, and thus, they could not share financial resources of other
family members to overcome their out-of-pocket burdens. Policy-
makers need to find solutions to reduce the high out-of-pocket
burdens for CVD patients comorbid with SPD. Such solutions may be
preferable and effective for patients comorbid with SPD rather than
MPD, out-of-pocket burdens of which are similar to the burdens of
patients with only CVD conditions.

Our results may De conservative estimates of out-of-pocket
burdens among Organization for Economic Co-operation and Devel-
opment (OECD) countries. In general, the average out-of-pocket
burden in Japan (2.2%) is 70% lower than the OECD average {3.1%) 16}
because Japan's universal health care system has led to excellent
public heaith at low costs with equity {17]. Therefore, CVD patients
comorbid with SPD would face more out-of-pocket burdens in
other countries.

Our study had several limitations. First, there was a possibility for
false-positive and false-negative results because the status of
psychological distress was based on self-rated data using the K6
scale. A previous validation study {27] showed that the positive
predictive value for the K6 scores of 14-24 is 85% in a population with
a 5% prevalence of any Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, mood or anxiety disorder at present (e.g.,
patients with CVD conditions). Based on a validation study [27] and
the hypothetical prevalence of 5%, 15% of defined CVD patients
comorbid with SPD would not meet current diagnoses for any mood
or anxiety disorder. Second, CVD condition status was also based on a
self-report checklist that noted whether they were currently being
treated for any condition for CVD conditions in a noninstitutionalized
setting. Therefore, current findings may not be generalized to either
untreated or institutionalized individuals with CVD conditions. Third,
the generalizability of the present study was also limited to 20- to 59-
year-old individuals living alone. In addition, we cannot rule out the
possibility of selection bias caused by including only individuals living
alone because living status might be associated with both psycholog-
ical distress and CVD conditions. Finally, the present study had
limitations inherent to cross-sectional studies that cannot establish
causality of associations.

In conclusion, our findings indicate that individuals with CVD
conditions may have SPD and that this comorbidity was associated
with high out-of-pocket burdens in a representative sample of
Japanese individuals living alone. The present study suggests that
physicians should identify and manage SPD in patients with CVD
conditions and that policymakers should find solutions to reduce the
high out-of-pocket burdens among these patients.
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