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Abstract

Purposes: The principles and methods of geographical allocation of healthcare
resources and their relationships with patient behaviour have long been issues in health
policy research in many countries, This study aimed to investigate the associations
between specific healthcare services such as surgical procedures and patient hospital
selection behaviour that may be related to health service allocation under the relatively
de-regulated social health insurance settings in Japan.

Methods: A total of 520,976 discharge records were analyzed to examine the
relationships between patient characteristics, primary diagnoses, interventions, distance
to hospitals of admission and medical areas designated by local governments,

Results: Patients undergoing cardiac and orthopaedic surgery were admitted to

hospitals in distant medical areas more than twice as frequently and about 1.7 times as

far from their residences compared to patients without such surgeries. In contrast,
elderly patients and patients undergoing trauma or gastro-intestinal surgery were
admitted to nearby hospitals.

Conclusions: Patients who needed non-emergency and relatively complicated surgical
interventions tended to be admitted to distant hospitals, suggesting that patients may

select better hospitals for elective, technically demanding surgeries.




Introduction

Optimization of the spatial allocation of limited healthcare resources, balancing
the quality of care and improving geographical access to health services comprise a
major health policy challenge for many countries '. Patients generally have two
paradoxical demands, i.e. high-quality health services consisting of concentrated
healthcare resources and fair geographical access to those services. Governments and
health planners responsible for health insurance systems have to properly allocate the
available resources to centralized healthcare services including surgical procedures for
better quality and for providing such services to beneficiaries within the distance of an
acceptable travel time. Previous studies on health resource allocation, hospital
competition and access to services in the United States have shown that patient
behaviour to select distant hospitals, bypassing the nearest ones, was related to the
severity of illness >, complexity of procedures °, higher functionality of distant
hospitals, and younger *7 or male *° patients. On the contrary, in European countries,
most of which have universal social health insurance systems and relatively regulated
hospital markets, research interests have tended to focus on service centralization and
the quality of care 1012 rather than on patient behaviour.

Japan has a social health insurance system that covers most residents and most
health services with a limited amount of co-payments. Under this insurance system,
patients are free to choose any hospital with almost no socio-economic restrictions. On
the other hand, extensive centralization of healthcare services is urgently needed

because health resources are currently exceedingly scattered '*. The number of hospital




beds per population in Japan is 2.1 times higher than the OECD average '*; however, the
staff density per bed is far below the OECD standard, resulting in a heavy workload of
medical staff and a high risk of medical errors'’. We have previously reported that
admissions for colon cancer surgery to high-volume hospitals are related to hospital
functioning and the distance to the hospitals '°, however, hospital selection for other
surgery has not been investigated so far in Japan. In this research, we have aimed to
clarify the relationships between hospital selection behaviour of patients and required
health services and have tested a hypothesis that patients who need complicated surgery
tend to be admitted to distant hospitals by using a nationally representative healthcare
dataset of Japan. Prior to health reforms, further investigations are necessary to achieve

the consolidation of healthcare services including surgical procedures in fewer facilities.

Materials and methods
Data set

Records of patients discharged from medical facilities during September 1999
from the Patient Survey in Japan were used for this study . The Patient Survey is
conducted every three years, in which approximately 70% of hospitals and 7% of clinics
in Japan are randomly selected for investigation and the number and profiles of patients
discharged during one month are reported for the survey. Data of the survey are
considered representative of the entire population of Japan '® The patient profile
includes age, gender, the International Statistical Classification of Diseases and Related

Health Problems 10™ Revision codes (ICD10) for the primary diagnosis, the site of

164



surgical procedure if any, and the city code of the patient’s residence. The data do not
include the emergency status of patients.

Records of patients with the following conditions were excluded from
analyses: length of hospital stay (LOS) less than 2 days, LOS more than 90 days for
patients with surgery and more than 30 days for patients without surgery, patients

discharged from long-term care wards, and females undergoing normal delivery.

Patient classification

Patients were classified into 10 groups according to primary diagnosis and
surgical interventions. Percutaneous interventions such as angioplasty, embolisation and
stenting were included in surgery in this study. Patients with surgery and a primary
diagnosis of cancer were grouped into ‘cancer surgery’. Patients other than ‘cancer
surgery” were classified as “brain surgery’ for diseases such as subarachnoid
haemorrhage and intracranial haemorrhage, ‘cardiac surgery’ for such as angina, acute
myocardial infarction and arrhythmia, *gastro-intestinal surgery” for such as colon
polyps and inguinal hernia, ‘orthopaedic surgery’ for such as spinal canal stenosis and
arthropathy of knee joint, ‘urological surgery’ for such as urolythiasis and benign
prostatic hyperplasia, ‘gynaecological surgery’ for such as uterine myoma, ‘trauma
surgery’ for such as bone fracture, ‘other surgery’ for such as cataract and sinusitis or
‘no surgery’ according to the assignment of the ICD10 primary diagnosis into the Major

. " . I8
Disease Categories of Japan .




Geographical definition
To assess whether patients were admitted to local hospitals or distant hospitals,
two indicators were used: whether the patient was admitted to a hospital within the

secondary medical area (MA) designated for the patient’s residence and the distance to

the hospital of admission. MA is defined as a medical administrative area by local

governments under the Medical Care Law, where most medical services are expected to

be provided to residents ' =

. Although MAs have been assigned for all areas of Japan,
it is possible that for some patients, no hospital within their resident MA has the
facilities for the required surgery. To eliminate such cases that did not have the
opportunity for active hospital selection, records in our data set were excluded from
analysis when there was no hospital within the patient’s MA that provided the required
surgical procedures. After elimination of 4381 records according to this definition,
520,976 patient records were submitted for analysis.

To estimate the distance between the patient’s domicile and the hospital of
admission, the patient and hospital addresses were first expressed as latitudinal and
longitudinal coordinates (Tokyo Datum) and converted into the Cartesian plane
coordinate system. Next, the distance between the two points was calculated. The
patient’s address was substituted with the address of municipal offices to serve as a
basis for calculation of the population centre of gravity. The distances to the hospitals

for admittance were calculated as Manhattan distances *'. The population of each MA

was determined from the 2005 Population Census of Japan.
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Statistics
The association between patient and hospital attributes and admission to a
distant hospital or the distance to the hospital of admission was examined by logistic
regression analysis or linear regression analysis, respectively. As the distribution of the
distance to the hospital of admission was skewed, log-converted values were used for
the estimation of the average and analysis. All statistical analyses were performed using

Stata 10.0 MP, and the level of significance was set at p < 0.05.

Results

The characteristics of the subjects analysed in this study are shown in Table 1.
Approximately 20% of patients were admitted to hospitals located in a distant MA other
than that of the patient’s residence, with young and male patient predominance. The
length of hospital stay was shorter than that previously reported for acute hospital care
in Japan '* because patients with long hospital stay were eliminated from the analysis,
and it was slightly longer for patients admitted to a distant MA, which may indicate that
patients with more complex conditions tended to be admitted to distant hospitals,
similar to the findings of previous reports **. Patients admitted to a distant MA had a
high probability of undergoing cancer, cardiac, orthopaedic, urological or
gynaecological surgery and of admission to a teaching or large hospital. The distance to
hospitals of admission in distant MAs was more than 7 times greater than that to the

hospital within the MA. Although the area size and patient numbers for the 363 MAs




under study varied considerably, the distribution of the rate of admission to distant MAs
and the geometric mean of the distance to hospitals of admission among MAs was not

very wide, as planned and expected in the regional health plans of local governments.

INSERT TABLE | HERE

The individual effects of patient attributes, hospital attributes and types of
surgery on admission to a distant MA and the distance to the hospitals of admission are
summarized in Table 2. Significant positive relationships were observed between
admission to a distant MA and the patient attributes of male; child; and cancer, cardiac,
orthopaedic, urological, gynaecological and other surgeries as well as the following
hospital attributes of teaching hospital and large bed size. Among these, the odds ratios
of admission to a distant MA for a patient needing cardiac or orthopaedic surgery were
greater than 1.8, suggesting that patients travel further for non-emergency and
technically demanding interventions. In contrast, there was a significant tendency for
preference to admission within the MA for elderly and gastrointestinal surgery patients.
Similarly, the distance to the hospital of admission was greater for cardiac and
orthopaedic surgery patients and lesser for aged and gastrointestinal surgery patients. It
was shown that on average for cardiac and orthopaedic surgery, patients travelled
approximately 1.5 times or more than 2 km further than the controls, who did not
undergo specific surgery, and that aged patients travelled approximately 20% or 1 km

lesser than did the controls.

168



INSERT TABLE 2 HERE

Lastly, we performed multivariate logistic analysis and linear regression
analysis for admission to a distant MA and the distance to the hospital of admission with
all variables, respectively (Table 3). Male patients selected hospitals in a distant MA
with 1.08 times higher probability and ~6% further in distance, and elderly patients had
a 0.65 times lower probability of selecting a distant MA hospital and selected hospitals
that were ~20% nearer to the domicile, when other factors were controlled. There were
no significant differences for paediatric patients when factors of gender, surgery and
hospital were adjusted. Cardiac and orthopaedic surgery had the most significant effect
on selection of a distant hospital; admissions to hospitals in a distant MA were more
than twice as frequent and the average distance to the hospital was approximately 70%
greater than that in controls. In contrast, nearby hospitals were chosen for trauma and
gastrointestinal surgery, showing that patients who needed elective and complicated
surgery tended to select distant hospitals and those who needed emergency or ordinary
surgery selected nearby hospitals. The distance to teaching hospitals or large hospitals

was greater than that to other hospitals, consistent with previous observations *’

INSERT TABLE 3 HERE

Discussion




