We found that an increase in the number of hospital staff increased
physician payment while the an increase in the number of physicians per bed
tended to decrease fulltime physician payment. An increase in the mean number
of in-patients per doctor, number of surgical operations per doctor and average
length of stay also tended to decrease physician payment. Hospitals residing in
MSA 2 or 3 paid doctors more on average than hospitals in MSA 1, and public
hospitals tended to pay fulltime doctors more on average than those in private
hospitals. The coefficient of the number of staff per bed, the number of physicians
per bed and the mean number of in-patients per doctor more than doubled in the
multi-variable model compared to that of the single variable model, suggesting
confounding by the other included variables.

There was insufficient input in one hospital where it was unclear how many
full time doctors in the hospital had graduated from the local medical school, so we
used the number of doctors dispatched form the medical department of local
medical schools, which information was provided. We conducted a sensitivity
analysis by moving the number from the largest amount (all fulltime doctors are
from the local medical school) to the smallest amount (no doctors are from the local
medical school). It turned out that after the whole process of data analysis, the

final model was the same in either extreme.
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Discussion

Based on our model, we found that hospitals that employed less staff per
bed and more physicians per bed, had more in-patients per physician to take care of,
that conducted more surgery per physician, that had a longer average length of stay,
located in medical service area 1 (not 2 or 3), and were private tended to pay
doctors less. The degrees of freedom adjusted R? was 0.68, indicating that our
model could explain the variability of physician payment by acute care hospitals
fairly well.

The tendency for public hospitals to pay physicians more than private
hospitals on average was a surprise, since past reports showed that average salary
of doctors tended to be higher in private hospitals.(9) The breakdown analysis of
physician payment showed that while salary of private hospitals were actually
slightly higher than public hospitals, benefits besides monthly salary for public
hospitals was ~8 times the amount of public hospitals on average. A large part of
the benefits were for engaging in special duties (34%) and bonuses (20%). It may
be that public hospitals tend to be more lenient on their payment of benefits, while
some private hospitals pay physicians by an annually fixed amount being stricter on
their payments. However, doctors employed by public hospitals may face a

different workload compared to doctors working in private hospitals. For example,
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public hospitals historically have undertaken the task of critical and emergency care
in Yamagata prefecture. Our survey shows that in fact, 93% of emergency patients
were taken by public hospitals in Yamagata prefecture.

We found that variables that we thought might decide hospital physician
payment, such as physician demand and clinical experience did not show up in the
final model. This may be due to the following reasons. 1) The employment of
doctors traditionally has been decided by the local medical schools and there was
little discussion about treatments of the employee. Working doctors themselves
were quite indifferent about their own working conditions. The hospitals in this way
could obtain a stable supply of doctors while the medical schools could gain
prestige and power over the local medical community.(4) 2) The medical
insurance reimbursement rates have been declining allowing hospitals a smaller
amount to adjust physician salary despite the demands that they have.(10)
Reports do show that the salary paid to doctors have been relatively stable over the
past few years.(9) 3) The assighment of variables could not capture the
relationship between these variables and doctor payment. Some of these
variables were made into dummy variables during the data processing due to
non-linear relationships and the small numbers of samples and information may

have been lost. It has been reported that physician payment systems in a large
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proportion of Japanese hospitals are not performance-based but rather based on a
fixed annual plan.(11)

The observation that hospitals located in MSA 2 and 3 tended to pay
doctors more compared to those in MSA 1, may be due to the difficulties in fulltime
employment of doctors in these rural areas despite their demands. This may be
associated with the perceived disadvantages of attaining the latest medical
technology, workload, lifestyle, and high-quality children’s education in rural areas.
This cannot be generally concluded though, because of the small number of private
hospitals located in area 2 and 3 (actually only one hospital). Public hospitals were
paying doctors more by adding benefits (mean amount 11416 thousand yen for
MSA 2 or 3 versus 9246 thousand yen for MSA 1) besides the salary, which is not
expected to change from area to area in public hospitals by large amount.

The puzzling inverse relationship between the number of inpatients per
physician, the number of surgical operations and physician payment may related to
the fact that traditionally the Japanese health insurance system has reimbursed
more generously primary care, drugs and laboratory tests compared to acute
high-tech in-patient care and surgical procedures.(12),(13) Hospitals with
relatively more in-patients and surgical operations per doctor may have less to

afford for increases in physician payment. It is known that in Japan physician
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specialists working in large hospitals that practice the latest treatment and medical
technology earn less than their counterparts practicing primary care. It is assumed
that there is a tradeoff between the social prestige that the physicians gain by
working in these hospitals and their foregone income.(13) Moreover, Japanese
patients have a preference for high-tech care and tend to concentrate in larger
hospitals, in search of high quality care.(10) Our analysis suggest that doctors
working in hospitals with more in-patients and more surgical operations per
physician may be facing a heavier workload by freating more patients, some of
them difficult to manage needing high-tech intensive care, but are paid less,
compared to the physicians working in the relatively smaller less high-tech, less
prestigious hospitals.

Average length of stay was also inversely related to physician payment.
This may also be related to the health insurance system, éince present health
insurance reimbursement rates decline as admission petiods get longer, there may
be less incentive to increase physician salary in hospitals with patients that stay
long. Historically some Japanese hospitals have taken the role of nursing facilities
for the elderly.(4), (13) However, patients that stay longer may be patients that are
medically difficult to manage and have little choice about the time and place of

receiving medical care, which may further disadvantage physician payment by the
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hospital. We could not adjust for differences in case-mix between hospitals, which
may have significant impact on this relationship between workload and payment.

The interesting and contrasting result of full time physicians per bed and
staff per bed indicates a possible tradeoff relationship between the two. More full
time physicians employed may have resulted in smaller payments simply because
one doctor’'s share out of the hospital's salary pool diminished if the number of
patients and intensity of care were the same, while replacement of physicians by
other co-medical staff may have left room for larger physician payment due to their
lower employment costs.

Our study is based on the survey conducted to all the hospitals with acute
care beds in Yamagata prefecture. The hospitals that were excluded for the
analysis, were all private, five of them residing in MSA 1, two of them in MSA 2 and
3 and two of them in MSA 4. The size of these hospitals ranged from small size
with only a selected variety of services to medium size with a wide variety of
specialties. The exclusion of these hospitals from our analysis may have
introduced bias into our results. However, since there is no reason to believe that
there are any unseen characteristics that this group of hospitals shares in common,
we assume that the private hospitals left in the analysis may serve as a

representative of private hospitals in Yamagata prefecture.
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Medical school clinical departments may not be able to enjoy the power
they have exercised on the employment of physicians in local hospitals for long.
There has been a drastic change in the education system of medical school
graduates in 2004, where graduates are allocated to hospitals by a matching
system and not by intentions of the medical school.(10) The total effect of this new
policy on the choice of workplace is not yet clear, but it can be naturally expected
that graduates would tend to concentrate in large urban hospitals. Yamagata has
recently organized a committee (Zao Kyogikai) consisting of members from the
local government, medical school, and health care facilities within the prefecture to
discuss a fair, efficient and transparent geographical positioning of physicians within
the prefecture.

In summary, we found that physician payment tended to be associated
with variables such as type of management, staff employed per bed, full time
doctors employed per bed and average length of stay. Hospital location was found
to have a significant effect. Variables expressing workload, number of in-patients
per doctor and number of surgical operations per doctor, were inversely related.
Variables that were expected to have an association with the hospital’'s decision for
payment (physician demand, clinical experience) were excluded from the final

model. These results suggest that hospital payment has adapted to physician
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preferences on workplace to some extent. Further research is needed to evaluate
if these variations in payment are sufficient to alleviate the choice of workplace by
physicians. To further address the problem of unbalanced distribution, 1)
subsidizing scheme to increase physician income engaged in rural care should be
considered, and If physician choices are indeed inelastic, 2) a work sharing scheme
to relieve the anxiety of excessive hard work attached to rural care, and 3) a
medical education and technical support system arranged by medical centers of the

area for physicians to keep in touch with the latest treatments, may also be helpful.
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(Figure1)

A map of Yamagata prefecture. Yamagata is split into 4 medical service areas,
Murayama (MSA 1), Mogami (MSA 2), Okitama (MSA 3), and Shounai (MSA 4) by
the government based on the everyday movement of its residents. Health care
provision is planned by the local government based on these regional zones. The
location of the provincial capital, Yamagata city and two other major cities, Sakata
and Tsuruoka are shown. (Note that the borderlines of Sakata and Tsuruoka have

recently changed due to merging with the surrounding municipalities.)

(Table 1)

The results in brief of The Survey of Trends in Hospital Patients and Health Care
Providers in Yamagata Prefecture. Data concerning rhospital structure and
management, staffing levels, patient numbers and characteristics, physician
payment and demand are shown. Mean and medians are shown for numerical
items and proportions are shown for categorical items. Needed doctors: the
number of urgently needed doctors for employment by the hospital, SD: standard

deviation, ALOS: average length of stay, MSA: medical service area.
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(Table 2)

The results of single variable linear regression. Each of the variables was fit into a
linear regression model including location and type of management. The
coefficient and its 95% confidence interval for each of the variables are shown.

See the text for the details of the variables. MSA: medical service area.

(Table 3)

The final multi-variable linear regression model after variable selection. The model
included these 5 variables not including location and type of management. The
coefficient and its 95% confidence interval for all the variables are shown. See the

text for the details of the variables and the model. MSA: medical service area.
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(Table 1)

mean or

items i SD median unit
proportion
h
physician payment 26776 19507 23080  theusandyen/
year
staff 278.8 2441 175.0 persons
fulltime physician 255 34.3 10.5 persons
part time physician 49 12.9 21 persons
residents 29 14 0.0 persons
ici f local
physncna.ns rom loca 135 227 3.0 persons
medical school
average age of 430 5.1 414 years
physicians
f
average Years o 173 48 16.1 years
experience
needed physicians 1.1 1.9 1.0 persons
physicains that left job 12 1.9 0.0 persons / year
speciality services 8.6 5.5 7.0 services
in—patients 192.3 166.2 126.0 persons / day
out-patients 4494 388.0 2405 persons / day
emergency patients 5199.7 75159 1308.0 persons / year
persons for medical 9843 1600.1 3135 persons / year
check~ups
beds 2334 190.1 157.0 beds
% occupied beds 80.7 15.0 85.7 %
ALOS 50.0 1145 20.6 days
"
surgical operations 1114.9 1683.9 199.0 operations /
year
private 30.9 %
non-private 69.0 %
MSA 1 47.6 %
MSA 2 9.5 %
MSA 3 214 %
MSA 4 214 %
under 100 beds 452 %
1007199 beds 119 %
2007299 beds 16.7 %
3007399 beds 48 %
4007499 beds 9.5 %
500 beds or over 11.9 %
resident training done 452 %
emergency hospital 76.2 %
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(Table 2)

variable B 95%confidence interval p value

staff per bed 32.06 [ -4293 , 107.05 ] 0.392

full time pysicians per bed -541.77 [ -977.08 , -106.47 ] 0.016

part time physicians per bed -215.72 [ -771.88 , 34045 ] 0.198

¥ physicians from local 4634 [ -117.96 , 2529 |  0.134

medical school

years of experience 466.44 [ 2646 , 90641 ] 0.038

wanted physicians per bed 824.67 [ -739.27 , 238861 | 0.292

in—patients per physician -204.03 [ -620.75 , 21268 ]} 0.327

out—patients per physician 171.89 [ 57.21 , 28656 ] 0.004

medical checku? ;?atients per 2387 [ 9.03 . 38.70 ] 0.002
physician

surgical operations per -83.17 [ 16659 , 024 ]  0.051
physican

beds -13.58 I 2271 , -445 ] 0.005

percetage of occupied beds -80.98 [ -207.87 , 4591 ] 0.204

average length of stay -10.66 [ -2637 , 5.06 ] 0.177

one or more E’:fi‘:‘a” left 245106 [ -6359.35 , 145723 | 0212

one ormere emergency 1533.71 [ -2553.76 , 5621.18 ]|  0.452

patient per day

resident training done -4289.40 [ -8501.59 , -77.21 ] 0.046

MSA 2 or 3 5355.63 [ 112769 , 958357 ] 0.014

MSA 4 3672.66 [ -1148.46 |, 8493.78 ] 0.131
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(Table 3)

variable B 95% confidence interval p value

staff per bed 73.27 [ 1494 , 13159 ] 0.015

fulltime physicians per bed -1100.85 [ -152357 , -678.13 ] <0.001

inpatients per physician -590.53 [ -971.85 , -20922 ] 0.003

surgical operations per 8345 | -14865 , -1826 | 0014
physician

average length of stay -17.61 [ -2971 , -551 ] 0.006

private hospital -9895.23 [ -13277.45 |, -6513.01 ] <0.001

MSA 2 or 3 3364.84 [ 37239 , 835729 ] 0.029

MSA 4 3332.99 [ -132.38 , 6798.35 ] 0.059
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