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Analysis of Co-payment for Medical Care in Patients with Amyotrophic Lateral Sclerosis

Tomohisa UcHipa*, Shouken Aizawa**, Yutaka KigkucHr***, Masaki TARAQ**¥¥ *¥#¥¥% Ban MIHARA****

*Medical Administration Division, Institute of Brain and Blood Vessels, Mihara Memorial Hospital
**Regional Medical Liaison Office, Institute of Brain and Blood Vessels, Mihara Memorial Hospital
#**¥Department of Rehabilitation, Institute of Brain and Blood Vessels, Mihara Memorial Hospital
*xikDepartment of Neurology, Institute of Brain and Blood Vessels, Mihara Memorial Hospital
#+kxsepartment of Intractable Neurology and Cognitive Disorders, Institute of Brain and Blood Vessels, Mihara Memo-

rial Hospital

The policy on health care system for management of pa-
tients with chronic illness has been recently revised and
promotes shift from hospital care to home care. In order to
evaluate the shift in the health care system for the man-
agement of patients with chronic illness and the cost impli-
cation on the patients, we analyzed total medical cost and
patients’ co-payment for medical service under hospital
care or home care in patients with amyotrophic lateral
sclerosis (ALS) .

Under the hospital care, the average total cost of a pa-
tient was 1,049,922 +71,147yen (/month) without patients’

co-payment. In contrast, the average total cost of a patient
was 746,219 + 253,58 lyen (/month) under the home care.
In addition, the patient must pay 73,690+ 17,703yen
(/month) as co-payment under the home care. Therefore
the patients’ co-payment was approximately 10% of total
medical cost. Although the total cost of medical service un-
der the home care is lower than that under the hospital
care, there is patients’ co-payment in addition. We consider
that recent government policy change may impose a finan-
cial burden on ALS patients in order to continue with med-
ical care in their homes.
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The cost of adverse events in hospitalized patients
Akitaka Shibuya,' Keiko Hanai,? Yumi Arai,2 Kazui Soma,>3

' Department of Risk Management and Health Care Administration, Kitasato University School of
Medicine

?Medical Safety Management Division, Kitasato University Hospital

* Department of Emergency and Critical Care Medicine, Kitasato University School of Medicine

Objectives: Adverse events occurring during hospitalization are common, and this has become a
significant problem in the Japanese health care system. The objectives of this study were to determine
the incidence of adverse events in patients admitted to a university hospital and to quantify the financial
effects of adverse events.

Methods: We used DPC (diagnosis procedure combination) cost weights to estimate the costs of
adverse events in the hospital. We surveyed 63 reported adverse events having significant negative
effects on patients among the 21,449 admissions between April 2008 and March 2009.

Results: Falls were the most frequent problem, but surgical complications caused the most serious
outcomes and required the greatest utilization of hospital resources. Patients with adverse events
remained hospitalized for about 25 days longer, and required an additional average cost of 900 X 10°
yen for each reported episode. The total cost of adverse events was 186 million yen for that year.
Conclusions: Adverse events are associated with higher costs, longer length of stay and higher mortality
rates. Investments in quality improvements that reduce the rate of adverse events may be justified by
both improved patient care and reduced health care costs.

Key words: medical error, adverse event, medical expense, health care cost, diagnosis procedure

Kitasato Med J 2009;39:165-170

combination payment system

Introduction

D uring the late 1990s, the media exposed several
egregious medical errors, increasing public interest
in patient safety. These days, adverse events occurring
during hospitalization are common problems in health
care facilities. The Institute of Medicine report o Err is
Human ascribed 44,000 to 98,000 deaths per year to
preventable adverse events in hospitals in the United
States of America.'! Preventable adverse events were
identified in 5%-16% of patients hospitalized in the
United States>* and 6.0%-6.9% in a Japanese study.*
Because of the current economic crisis in hospitals, only
cost-effective, quality-improvement efforts are likely to
be pursued.’®

Despite the widespread impression that adverse events
in the hospital are costly under the diagnosis procedure
combination (DPC) payment system in Japan, few data
are available to quantify the additional resource utilization
assoc1ated with adverse events. Usmg data from the

1-15-1 Knasato Sagaxmhara Kanagzwa 228
E-mail: ashlbuya@klrasato-u acjp
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incident reporting and DPC payment systems, and
examination of the literature, allowed us to make rough
estimates of the financial impact of various types of
adverse events, as well as providing an idea of what
preventive strategies might be cost and risk effective.

In order to assess the medical and economic burden
of adverse events in patients treated in a university
hospital, we used the data obtained in the medical safety
management division of Kitasato University Hospital.
We performed a retrospective study to compare the length
of stay and total charges for patients with adverse events
vs. those for all patients with the same DPC code.

Materials and Methods

Study population and adverse events

Kitasato University Hospital is a 969-bed, tertiary care,
teaching hospital in Sagamihara, Japan. This study was
performed using a hospital information system that has
a computerized medical record system including DPC

epamnent of Rtsk Management and Health Care Admmlstranon, Kltasato Umversxty School of Medicine
5. ] ‘ , : e
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cost weight data. An adverse event was defined as any
unintended event or circumstance caused by health care
management, rather than by a disease process, that led to
prolonged hospitalization, morbidity at discharge, or
death.” Kitasato University Hospital has introduced the
voluntary incident reporting system "SafeProducer V3"
(Fujitsu Software Technologies Limited, Yokohama), a
computerized adverse event reporting system. All
medical staffs are strictly required to report any adverse
events using this system on condition of general
anonymity even if the adverse event caused no harm.
We evaluated all of the adverse events reported between
April 2008 and March 2009. We collected data for all
the affected patients including age, gender, length of stay,
total charges, total costs, and outcomes attributed to the
adverse events.

The outcomes of adverse events
The outcomes of all adverse events were classified by
the Medical Safety Management Committee according
to seriousness as follows.
Level 1: Minor event occurred but with no adverse effect
Level 2: Attention or investigation required to prevent
impairment or damage, but no adverse effect
Level 3a: Required simple intervention to prevent
temporary impairment or damage
Level 3b: Required intensive intervention to prevent
temporary impairment or damage
Level 4: Life threatening or permanent impairment or
damage
Level 5: Death

Total costs and charges

DPC cost weights were assigned by the Japanese Ministry
of Health, Labour and Welfare in 2008, and are used to
weight reimbursements for specific DPC codes, so that
they measure the intensity of resource use and, indirectly,
the severity of illness by diagnosis. DPC weight
reimbursement is determined by multiplying the reference
daily hospital charge by the length of stay and by the
adjustment coefficient. Hospital costs were estimated
using computerized clinical costing systems that identify
the costs of hospital care for individual patients. The
account balance for each patient was calculated by
subtracting hospital cost from the DPC weight
reimbursement. The total balance of the patients' group
was the sum of the balances of the patients with adverse
events. The daily account balance per patient was
calculated as the balance divided by the length of stay.
Excess length of stay was estimated by subtracting the
length of stay of patients affected by adverse events from
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the average léngth of stay for patients with same DPC
code.

Statistical analyses

Data were analyzed with the SigmaPlot® 8.0 Nasdaq:
SPSS computer program (Chicago, IL, USA). We used
Student's t-test to compare ages between the two groups
when the data followed the gaussian distribution. A value
of P < 0.05 was considered to indicate statistical
significance.

Table 1. Diagnosis on admission

Disease No. of cases

Type

Brain tumor
Stroke
Hydrocephalus

Brain

Colorectal cancer
Lung cancer

Ovarian cancer
Uterine cancer
Malignant lymphoma
Multiple myeloma
Bladder cancer
Leukemia

Liver cancer

Lymph vessel tumor
Skin tumor

Stomach cancer and lung cancer

Cancer

Paranasal tumor

— e e e = o= BN WD W R [SSRNE SN

Ureteral cancer
Injury

Ischemic heart disease
Congenital heart disease
Arrythmia

Valvular heart disease

Heart

—_— =N A B

w

Diabetes

—_

Infection Pneumonia
Pyogenic osteomyelitis
Sepsis

—_—

Others  Chronic respiratory disease
Ectopic pregnancy

Liver cirrhosis

Myasthenia gravis

Osteonecrosis of the femoral head
Renal failure

Thorombocytopenic purpura
Uterine myoma

Unknown

— kb
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Results

Between April 2008 and March 2009, 21,449 patients
were admitted to Kitasato University Hospital (including
readmissions), and a total of 4,067 adverse events were
reported voluntarily, although it is noteworthy that this
figure includes some accounts of the same event reported
by multiple witnesses. Most of these accounts involved
a potentially dangerous situation but had no ill effects on
the patients (Level 1 or 2); however, 63 of these reported
events did cause significant ill effects on patients. We
confirmed that there were no duplications in these 63
patients. The reasons for admission of these patients are
shown in Table 1.

The outcomes of the 63 adverse events were evaluated
revealing: 15 (23.8%) to be Level 3a, 37 (58.7%) Level
3b, 5 (7.9%) Level 4 (life threatening), and 6 (9.5%) were
Level 5 (fatal). The total balances of the patients with

adverse events, the balance per patient, the daily balance
per patient, and the excess length of stay are shown in
Table 2. It was clear that the total balances of the patients
with adverse events were in surplus in Levels 3a and 3b
but that they were in deficit by 1,506,240 yen in the
serious outcome groups (Levels 4 and 5).

We classified the 63 adverse events into nine
categories (Table 3). Falls occurred in 19 cases (19
patients) and represented the most frequent adverse event,
and patients who suffered falls were significantly older
than those with surgical complications (P = 0.03), five of
whom required surgical procedures. The outcomes due
to surgical complications and sudden unforeseen
deteriorations were more serious than those in the other
groups. The total balances for the patients with adverse
events and per patient were in deficit in patients with
surgical complications and with sudden unforeseen
deteriorations.

Table 2. Outcomes of adverse events and their cost

Adverse event No.of cases  Total cost (¥) Total cost Daily cost Excess length of

outcomes ' per patient (¥¥)  per patient (3¢) stay (days)

Level 3a 15 2,609,000 186,357 7,802 10

Level 3b 37 9,547,910 280,821 4,505 38

Level 4 5 -1,054,410 -210,882 -19,547 38

Level 5 6 -451,830 -75,305 -2,051 -2

Table 3. Adverse events and their cost
No. of Outcomes of adverse events  Total Per patient Average cost (X 10 ¥) per patient Excess
Adverse event cases  Age balance A Dal ad o i length of
verage aily verse s wisame Y
@ Ja 3 4 ) ) balance (¥) balance (¥) patients (b) DPC code siay” (days)
Fall 19 ME£16 4 12 2 1 5543310 291,753 6,290 250 180 25
Surgical complication 13 60%15 8 3 2 934540  -71,888 8,542 514 295 26
Sudden unforeseen deterioration 6 42134 3 3 -31,020 -5,170 -85 115 120 44
Infusion site extravasation 6 5828 3 3 4,148,760 691,460 16,567 21 255 15
Removal of tube or cannula 6 54+t28 3 3 1,065,700 213,140 3,895 439 285 32
Tatrogenic injury 5 52+21 2 3 622,170 124434 4,296 121 110 1
Adverse drug event 4 64%25 4 262,740 65,685 2,596 262 109 42
Unhygienic handling 3 45+23 2 [ -58,050  -19.350 220 155 169 A4
Attempted suicide 1 26 -15,160 1,395,888 -3,790 26 52 -10
*c) @

Total 63 15 37 5 6 10,603,910 2,685,952 21,447 199

18,563 X 10¢ 12,835 X 1¢¢

*The total cost of the patients suffering adverse events (c) was the sum of the cost of patiests suffering adverse events (c = Za X b). The
incremental cost for the adverse events (c-d/number of patients = 63) was estimated to be 900 X 10° yen per patient. DPC, diagnosis
procedure combination. #Excess length of stay was estimated by subtracting the length of stay of patients affected by adverse events from

the average length of stay for patients with the same DPC code.
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Comparison of total resource utilization showed that
the cost and the length of stay of patients involved in
adverse events were markedly different from those of
the patients without adverse events (Table 2). For
example, the average length of stay of the patients with
adverse events was longer than that of the patients without
adverse events except for the one case of attempted
suicide. Correspondingly, the total costs were higher for
the patients with adverse events (18,563 X 10* yen) than
those of the patients without adverse events (12,835 X
10* yen). Therefore, the incremental resource utilization
cost for adverse events was estimated to be 58 million
yen. This corresponds to a 900 X 10° yen increase in
cost and a prolongation of hospital stay of 25 days per
patient. The total incremental length of stays due to
adverse events was 1,594 days.

Discussion

Adverse events are associated with higher costs, longer
length of stay, and higher mortality rates.*® There is now
sufficient evidence that adverse events constitute a
significant problem in the Japanese health care system,
and that adverse events place a substantial burden on
society.* We found that patients with Levels 4 and 5
adverse events required excessive medical care and were
associated with 1,054 X 10° and 452 X 10? yen of annual
deficit to the hospital, respectively (Table 2). Furthermore,
patients with adverse events had markedly longer overall
lengths of stay than the cohort as a whole, demonstrating
the resource utilization associated with an event. It is
noteworthy that the balance in patients with life-
threatening adverse events (Level 4) was in deficit by
more than that in patients with fatal events (Level 5).
This indicates that life-threatening events used more
hospital resources and needed longer stays than did fatal
events.

These estimates do not include time loss, chance loss,
and psychological loss on the part of the hospital workers.
Moreover, Kitasato University Hospital sustained more
than 2,970 X 10° yen in total to cover hospital fee
reductions made in order to avoid conflicts with some
patients in relation to the potential danger of one or more
adverse events (data not shown). The insurance did not
cover these expenses. Litigation and indirect or intangible
costs arising from adverse events are also likely to vary
according to associated complications. Thus, adverse
events are costly, and interventions to reduce their
frequency can be justified economically as well as in
terms of improvement of the quality of care.

The data from the incident reporting system and DPC
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costing allows estimates to be made of the financial
impact of various types of adverse events. Among the
adverse events, surgical complications were often life
threatening, and this required large amounts of hospital
resources. Sudden unforeseen deteriorations were also
often fatal and required extra treatment, indicating a
negative account balance. Ultimately, the results of the
present study suggested that surgical complications and
sudden unforeseen deteriorations have greater financial
impacts on the university hospital.

The account balances of the other types of adverse
events were in surplus outwardly. Falls were a leading
type of adverse event especially in elderly patients. The
hospital stays of fall patients were prolonged by an
average of 25 days, but the total balance and daily balance
per patient were in surplus. This was because most of
the fall patients did not required costly treatment. Only
5 of 19 patients required surgical procedures for bone
fractures but the relevant health insurance bodies could
be charged for surgical procedures and hospital care in
addition to DPC reimbursement. Indeed, the average
account balance of those 5 patients was 213,470 yen.

Infusion site extravasation, removal of tubes or
cannulas, injury procedures and adverse drug events also
caused account balance surpluses; this was probably
because these events did not necessitate treatments that
were expensive, compared with the respective DPC
reimbursements. Previous studies have emphasized that
drug-related morbidity and mortality should be
considered as leading afflictions in terms of resources
consumed.*”!? The incremental hospital cost of adverse
drug events in the present study was 153 X 10* yen,
plus extra hospital stays averaging 42 days. The
university hospital has a highly profitable coefficient in
DPC reimbursements, but this coefficient will likely be
repealed by 2,010. These adverse events will be heavy
burdens on the university hospital finances when the
profitable coefficient is no longer valid.

In a previous study, Ehsani JP, et al.” also measured
the increase in utilization associated with adverse events
and found an attributable increase in length of stay for
10 days and increased costs of AUDS5,120. A Japanese
study indicated that the total cost of adverse events was
480 X 103 yen per patient suffering an adverse event.*
We estimated the incremental costs for adverse events to
be 900 X 10° yen per patient in financial year 2008 for a
sample of the university hospital patients (Table 2).
Kitasato University Hospital is not only a teaching
hospital but also a large-scale tertiary care hospital with
a department of emergency and critical care medicine.
The differences are based on the differences of disease
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seriousness and patient population including age, gender,
and so on.

There are some limitations to this study. First, we
did not adjust for pre-event length of stay, which appears
to be an important confounder. Patients with adverse
events had markedly longer overall lengths of stay than
the cohort as a whole, demonstrating the need to adjust
for pre-event length of stay when evaluating the resource
utilization associated with an event. However, patients
with long stays tend to have serious conditions and
receive more medications and, thus, have substantially
greater rates of exposure than do other patients. The
purpose of this study is not only to define the correct
costs for adverse events but also to estimate the financial
burdens of adverse events on the university hospital.
Therefore, the main question is the validity of our estimate
of the amount of increase and its effect on the hospital's
financial status. The second limitation was that we could
not recognize an adverse event if it was not reported. In
this circumstance, the actual costs of adverse events could
be underestimated, however, we believe almost all
harmful events were reported because of the non-
punishment anonymity reporting system.

Another limitation of this study is the lack of
distinction of preventable adverse events from non-
preventable ones. Previous studies have estimated that
40%-50% of adverse events are preventable.'* It is clear
that some of these preventable events can be avoided,
and the money saved could be used elsewhere in the
health care system. However, it has always been hard to
distinguish preventable from non-preventable events.
There are arguments about the allocation of blame in
some cases. Generally, the annual incremental resource
utilization cost for adverse events in the university
hospital is estimated to be 58 million yen associated with
an increase in length of stay of 1,600 days. The total
cost for adverse events is estimated to be 186 million
yen per annum, which is 0.6% of the budget allocated to
this hospital. Of course, not all this money can be saved.
The problem is how to determine where the initial effort
should be directed, as it is inevitable that only limited
resources will be made available for investigation. This
study suggests that the hospital can justify devoting
additional resources to develop systems that prevent or
at least reduce the number of surgical complications and
sudden unforeseen deteriorations.

In conclusion, we used DPC cost weights to provide
a broad approach to determine what adverse events are
costing this hospital, because, from the cost figures and
event incidence data, we estimate that the annual cost of
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adverse events for our teaching hospital is as much as
186 million yen per annum. From a health policy
perspective, investments in quality improvements that
reduce the rate of adverse events may be justified by both
improved patient care and reduced health care costs.
More accurate costing methodologies will have to be used
to refine these estimates.
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