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Abstract

Background
The policy of discharge conference has function of guiding patients to stay at community. This study aims to investigate the effect of a discharge conference
on a probability of hospital readmission and readmission costs among older patients in Japan.

Methods
We included 8,096 individuals admitted to acute care hospitals, using health and long-term care insurance claims data on older patients (age ≥ 75 years) in a
suburban city in Japan, from April 2012 to September 2013. To balance the two groups according to whether a patient received a service of discharge
conference or not, we used propensity score matching method. We identi�ed readmission within 360 days from discharges and estimated the impact of a
discharge conference on the probability of readmission and readmission costs using multiple logistic and linear regression model.

Results
Among patients who discharged from an acute care hospital, 367 (4.5%) received a discharge conference. Using the matching method, 304 participants in a
control group was matched to 304 participants in a discharge conference group. Readmission rate was 21.1% in patients with a discharge conference and
23.0% in those without a discharge conference. Although there was no signi�cant effect of discharge conference on probability of readmission, but it showed
signi�cant effect on lower cost per day.

Conclusions
These results imply a discharge conference has effect on mitigating cost per day of readmission after adjusting for confounding. This study suggests that
there are potential possibilities in the policy of discharge conference on reducing the readmission costs per day amongst older patients.

Background
With an increasing emphasis on comprehensive and seamless care, discharge services have been paid attention. When older adults are discharged from acute
care, they have to interface with multiple providers and payment systems[1]. The discharge services, like discharge planning, discharge summary, or discharge
conference, have been considered as means to prevent readmission, improve the continuum of care, and reduce the healthcare costs [2–7].

In Japan, universal health insurance system and long-term care insurance system cover all the population of older people with a relatively wide range of
service coverage [8]. However, when a person discharge from hospital, coordination between acute care, sub-acute care, and home and community-based care
is not easy [9]. As continuity of care became more important, a new bene�t coverage has been added to the fee schedule of “cooperative discharge
instructions at hospital” since 2008 [10]. It began to incentivize a “discharge conference” that includes the participation of more than 3 professionals, like
community physicians or nurses, dentists, pharmacists, home visiting nurses, etc. [10]. In addition, coordination between acute care physicians and
community long-term care providers started to be covered by health insurance fee schedule, as of 2010 [11]. Therefore, discharge conferences support post-
discharge management in community, through healthcare and long-term care providers [12, 13].

Preventing readmission is one of the key indicators for quality of care, because hospital readmission can be resulted from lack of standardized discharge
planning [14]. Accumulating evidence has found that discharge planning or discharge summary reduce readmissions [3, 15], and have cost saving effect after
discharge in European countries [4, 6, 7]. In Japan, there was no signi�cant effect of discharge services on reducing potentially avoidable readmissions among
patients who received rehabilitation services in acute hospitals [16]. However, there are still not enough studies that consider the confounding effect of
discharge services and show the effect of discharge services on cost of readmission. Therefore, the purpose of this study is to evaluate the impact of the
discharge conference on probability of readmission and readmission costs, applying propensity scare matching method to adjust the confounding effect of
discharge conference, among older people in Japan.

Methods

Data
We used anonymized health and long-term care insurance (LTCI) claims data from a suburban city in Japan, from April 2012 to September 2013. This study
began with 2,385 individuals from diagnosis procedure combination (DPC) hospitals, and 7,523 individuals from non-DPC hospitals. The DPC hospital
provides acute inpatient care based on DPC payment system, which is designated for case-mix adjustments on reimbursements [16, 17]. We included patients
who were 75 years of age or older, and admitted to an acute hospital at least once during the study period. Among the original data, the earliest admission
was de�ned as the “index hospitalization,” and the index hospitalization comprised 8,696 individuals.

In addition, we merged the health and LTCI claims data to check the utilization of LTCI facility or home services, before and after the index hospitalization. We
excluded missing or incomplete values in patient sex (n = 184) and year of birth (n = 117). We also excluded individuals who died during the index
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hospitalization (n = 299), because they may have higher utilization of care prior to death, and follow-up was not possible. Finally, 8,096 individuals were
included in this study. A detailed �ow chart of study participants is shown in Additional File 1.

Study Variables and Measures

Explanatory variable
The main explanatory variable was whether or not a person received a discharge conference. A discharge conference was de�ned by the health insurance fee
schedule of 2012 [12]. It included discharge instructions by 1) collaboration of healthcare professionals, e.g. hospital doctor or nurse with community doctor,
nurse, pharmacist, or home visiting nurses etc., which was coded as “B005” and was paid 3000 Japanese yen (JPY) in the fee schedule; 2) supporting the
linkage with long-term care services, which was coded as “B005-1 (3000 JPY)”; and 3) care plan for linkage with community healthcare services or long-term
care services, which was coded as “B005-2 (9000 JPY) or B005-3 (6000 JPY)” [12, 18, 19]. Because each services are alternatively provided, if a patient
received one of those services, that case was de�ned as discharge conference.

Covariates
The covariates for this analysis included the patients’ demographic information, care-needs level of LTCI, prior experience of long-term care services, and
health conditions. Sex, age group divisions of 75–84 years of age and > 85 years of age, and income level were included as demographic variables. Low-
income was determined by whether the patient received additional bene�ts from municipals, using the health insurance premium type as a proxy variable, at
the onset of the study periods.

The care-needs level of LTCI prior to the index hospitalization was used as a proxy variable of physical and mental status. The care-needs assessment has
determined the eligibility of long-term care services, based on a nationally standardized needs-certi�cation system [20]. The care-needs level was categorized
to three groups: individuals who were not eligible for support; individuals who were assigned to support levels 1 or 2 or care levels 1 or 2, which indicate mild
or moderate disability of physical and mental status; and care level 3–5, which indicates severe dependence in physical and mental status. We also calculated
the change in care-needs level from before and after the index hospitalization in order to adjust for the deterioration of physical and mental status.

To adjust for the experience of long-term care services prior to index hospitalization, this study de�ned LTCI facility service users and LTCI home service users.
If patients stayed at a special nursing home for the elderly, health services facility for the elderly, sanatorium-type medical care facility, residential care facility
for the elderly requiring care (excluding short-stay), group home for the elderly with dementia (excluding short-stay), or community-based welfare facility for
the elderly requiring care, they were de�ned as users of “LTCI facility services.” If patients used services of home-visit services, commuting services (such as
day care services), short-stay services, and community-based services (such as night care service), they were de�ned as users of “LTCI home services.”

We adjusted for health conditions using types of main diagnoses at the index hospitalization. First, we classi�ed whether a patient was “DPC group” or not, as
a proxy of acute inpatient cases, because a DPC group indicates prospective payment for selected diagnosis procedures, e.g. cancer surgery, and it is usually
provided in large hospitals with more than 200 beds [21]. Among the patients from “non-DPC group”, we used two ways for de�ning the health conditions. In
model 1, we classi�ed patients with one disease and two or more diseases. In model 2, we identi�ed the speci�c diseases using the International Classi�cation
of Diseases, 10th revision code. The 10 most-frequent diseases (falls or fracture; pneumonia; cerebrovascular disease; essential hypertension and
hypertensive renal disease; heart failure; urinary infection; problems in nervous system; nutrition related problems; diabetes mellitus; and dehydration) was
included among patients with a discharge conference. The de�nitions of disease categories are described in the Additional File 2.

Outcome variable
In this study, the outcome variables were hospital readmission after discharge, time spent in community until readmission, length of stay (LOS) of hospital
readmission, total costs and cost per day of hospital readmission. We identi�ed the �rst readmission within 360 days from the index hospitalization,
regardless of the cause of hospitalization.

Among the patients who experienced readmission, the time spent in community until readmission was calculated by the interval between the discharge date
of the index hospitalization and the entrance date of readmission. Additionally, we calculated the LOS, total costs, and cost per day of the �rst readmission.
The cost included reimbursement paid by the health insurance and co-paid out-of-pocket expenses by patients for the covered services. This study could not
include expenditures for uncovered services. The cost per day was calculated as the total costs divided by the LOS of the readmission.

Analysis Methods
To reduce the confounding effect, we used propensity score matching to adjust the signi�cant differences in the baseline characteristics of the patient with
discharge conference and those without [4, 22]. The propensity score was calculated based on a logistic regression of the probability of receiving a discharge
conference, using sex, age group, care-needs level of LTCI, prior utilization of LTCI facility services and home services, health conditions (DPC group, one
disease at non-DPC group, two or more diseases at non-DPC group), and LOS at index hospitalization among the full participants. The probability model was
based on the greedy matching, without replacement option, and the nearest neighbor matching within a caliper of 0.001[22, 23]. We applied sensitivity
analysis for caliper widths between 0.0001 and 0.1, and we found that if a caliper value was smaller than 0.001, sample size decreased rapidly while the range
of propensity score was not changed. Therefore, we choose the caliper of 0.001 to get a proper balance across the two groups by discharge conference or not
(See Additional File 3). This matching algorithm allows one control group (patients who did not receive a discharge conference, n = 304) to be matched to one
treatment group (patients who received a discharge conference, n = 304). We de�ned the full participants as “before matching” (n = 8,096) and the matched
sample as “after matching” (n = 608).
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In before and after matching groups respectively, we compared the basic characteristics and the readmission related outcomes according to patients that
received a discharge conference or not, using the chi-squared test and the t-test.

To identify the relationship between discharge conference and hospital readmission, we applied two-part model. In the �rst part, we estimated the probability
of hospital readmission using a multiple logistic regression. In the second part, among those who readmitted to hospital within 360 days, we applied multiple
linear regression analysis to dependent variables of time spent in community until readmission and costs of readmission. For cost data, such as total costs
and cost per day, the variables were log transformed. When the dependent variable was LOS in hospital, negative binomial regression was conducted.

For each regression analysis, we adopted two models using different covariates for proxy of health conditions. In Model 1, we used categorical variable as
DPC group, one disease at non-DPC group, two or more diseases at non-DPC group. In Model 2, we incorporated dummy variables of DPC group, and 6
speci�c diseases (falls or fracture, pneumonia, cerebrovascular disease, essential hypertension and hypertensive renal disease, urinary infection, and nutrition
related problems) at non-DPC group, which were signi�cantly different by those who received a discharge conference to those that did not. All analyses were
conducted with SAS version 9.3 (SAS Institute Inc., Cary, NC, USA).

The datasets of this study comprised de-identi�ed secondary data released to the researchers for research purposes, and the data analysis of this study was
approved by the Ethics Committee of University of Tsukuba (Approved number: 1075) and Life Science Research Ethics and Safety, the University of Tokyo in
Japan (Approved number: 15–29). In the present study, the informed consents of participants have not been conducted and given, since all the data were
analyzed anonymously.

Results

1. General characteristics of study participants
Table 1 shows the comparison of general characteristics, divided by those who received a discharge conference to those that did not. Among the 8096
patients included in before matching, 367 (4.5%) patients received a discharge conference. Patients who received a discharge conference showed higher
proportion of women, older age group, severer care-needs level, and utilization of facility services or home services before the index hospitalization. The
proportion of patients with more than two main diagnoses at the time of non-DPC hospitalization was higher among the patients with discharge conference,
and they were more like to have diagnoses of falls or fracture, pneumonia, cerebrovascular disease, essential hypertension and hypertensive renal disease,
urinary infection, or nutrition related problems. Average LOS was more than 2.5 times longer and total costs of index hospitalization were 1.9 times higher
among patients who received a discharge conference.

In the matched sample of 608 participants, the propensity score matching seems to signi�cantly reduce the imbalances between the two groups in the original
study sample. However, there were still differences in care-needs level, prior utilization of LTCI home services, and LOS of the index hospitalization.
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Table 1
General characteristics of study participants

    Before matching (n = 8096)   After matching (n = 608)  

    Discharge
conference: Yes (n 
= 367, 4.5%)

Discharge
conference: No (n = 
7729, 95.5%)

  Discharge
conference: Yes
(n = 304, 50%)

Discharge
conference: No
(n = 304, 50%)

 

    N % N % p
values

N % N % p
values

Sex Men 135 36.8 3724 48.2 < .0001 113 37.2 108 35.5 0.673

Women 232 63.2 4005 51.8 191 62.8 196 64.5  

Age group 75–84 years old 158 43.1 4534 58.7 < .0001 136 44.7 121 39.8 0.218

More than 85 years old 209 56.9 3195 41.3 168 55.3 183 60.2  

Income level Middle and high income 341 92.9 7025 90.9 0.186 284 93.4 281 92.4 0.635

Low-income 26 7.1 704 9.1 20 6.6 23 7.6  

Care-needs level
of LTCI

None 189 51.5 5802 75.1 < .0001 171 56.3 129 42.4 0.003

Support level 1,2 or care
level 1,2

73 19.9 871 11.3 59 19.4 73 24.0  

Care level 3–5 105 28.6 1056 13.7 74 24.3 102 33.6  

Prior utilization
of LTCI facility
services

Yes 108 29.4 1192 15.4 < .0001 212 69.7 192 63.2 0.086

No 259 70.6 6537 84.6 92 30.3 112 36.8  

Prior utilization
of LTCI home
services

Yes 145 39.5 1991 25.8 < .0001 202 66.5 168 55.3 0.005

No 222 60.5 5738 74.2 102 33.6 136 44.7  

Health
conditions
(Model 1)

DPC group 101 27.5 2192 28.4 < .0001 89 29.3 100 32.9 0.503

One disease at non-DPC
group

103 28.1 3090 40.0 90 29.6 92 30.3  

Two or more diseases at
non-DPC group

163 44.4 2447 31.7 125 41.1 112 36.8  

Health
conditions
(Model 2)

DPC group (Yes) 101 27.5 2192 28.4 0.727 89 29.3 100 32.9 0.335

Falls or fracture (Yes) 55 15.0 234 3.0 < .0001 45 14.8 13 4.3 < .0001

Pneumonia (Yes) 46 12.5 663 8.6 0.009 36 11.8 45 14.8 0.283

Cerebrovascular disease
(Yes)

40 10.9 611 7.9 0.039 30 9.9 37 12.2 0.365

Essential hypertension
and hypertensive renal
disease (Yes)

33 9.0 411 5.3 0.003 26 8.6 16 5.3 0.110

Heart failure (Yes) 17 4.6 256 3.3 0.171 14 4.6 17 5.6 0.580

Urinary infection (Yes) 15 4.1 165 2.1 0.013 12 3.9 13 4.3 0.838

Problems in nervous
system (Yes)

14 3.8 225 2.9 0.318 12 3.9 9 3.0 0.658a

Nutrition related problems
(Yes)

12 3.3 103 1.3 0.002 7 2.3 1 0.3 0.069a

Diabetes mellitus (Yes) 11 3.0 197 2.5 0.596 6 2.0 9 3.0 0.603a

Dehydration (Yes) 11 3.0 179 2.3 0.400 7 2.3 6 2.0 1.000a

LOS of index hospitalization: Mean ± SD
(interquartile range) [unit: days]

61.0 ± 45.7

(31, 78)

22.7 ± 38.8

(4, 25)

< .0001 53.9 ± 35.2

(29.5, 69.0)

40.7 ± 34.5

(16.0, 54.0)

< .0001

Total costs of index hospitalization: Mean ± SD
(interquartile range) [unit: 100 JPY]

22108.8 ± 19118.6

(9020.6, 28543.6)

11694.7 ± 17290.5

(2631.3, 13859.8)

< .0001 19994.6 ± 
17029.4

(8152.2,
25766.6)

19017.5 ± 
16402.5

(7414.9,
25505.0)

0.4714

Total   367 100.0 7729 100.0   304 100.0 304 100.0  
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    Before matching (n = 8096)   After matching (n = 608)  

Notes. LTCI means long-term care insurance, DPC means diagnosis procedure combination, LOS means length of stay, SD means standard deviation. 100
JPY (Japanese yen) = 1.16 United States Dollar (USD), based on the rate of December 31, 2012.

a p values from Fisher's exact test.

2. Comparisons of readmission rates by whether a patient received a discharge
conference or not
Before matching, readmission rate was 21.9% for all study participants, and it was not different between patients who received a discharge conference
(21.0%) and those that did not (22.0%). Within the discharge conference group, there was no difference in readmission rate by types of services, such as
discharge instructions by collaboration of healthcare professionals (27.3%), supporting the linkage with long-term care services (21.2%), and care plan for
linkage with community healthcare services (12.5%).

When we compared the readmission rates of those care-needs level were deteriorated, discharge conference showed a signi�cantly lower readmission rate
(16.0%) than the counterpart (33.8%). In addition, we found that patient with discharge conference used more LTCI home services, and within the home service
users, the discharge conference users showed lower readmission rate.

In the matched pairs, 21.1% readmitted among discharge conference group and 23% among the counterpart. Within the home service users, the discharge
conference group showed lower readmission rate than patients without discharge conference (Table 2).

Table 2
Comparisons of readmission rates by whether a patient received a discharge conference or not

    Before matching (n = 8096) After matching (n = 608)

  Discharge conference: Yes

(n = 367)

Discharge conference: No

(n = 7729)

  Discharge conference: Yes

(n = 304)

Discharge conferen

(n = 304)

    N (%) Readmission
⁄N

(row
%)

N (%) Readmission
⁄N

(row
%)

p
values

N (%) Readmission
⁄N

(row
%)

N (%) Readmiss
⁄N

Among all
patients

  77/367 (21.0)   1699/7729 (22.0) 0.651   64/304 (21.1)   70/304

Types of services within discharge conference

  Collaboration
of healthcare
professionals

11
(3.0)

3/11 (27.3)       0.598a 10
(3.3)

2/10 (20.0)    

Supporting
the linkage
with long-
term care
services

340
(92.6)

72/340 (21.2)         278
(91.4)

60/278 (21.6)    

Care plan for
linkage with
community
healthcare
services

16
(4.4)

2/16 (12.5)         16
(5.3)

2/16 (12.5)    

Change in care-needs level of LTCI before and after index hospitalization

  Deterioration:
Yes

75
(20.4)

12/75 (16.0) 893
(11.6)

302/893 (33.8) 0.002 69
(22.7)

12/69 (17.4) 39
(12.8)

13/39

Deterioration:
No

292
(79.6)

65/292 (22.3) 6836
(88.4)

1397/6836 (20.4) 0.450 235
(77.3)

52/235 (22.1) 265
(87.2)

57/265

Utilization of LTCI facility services after index hospitalization

  Yes 49
(13.4)

16/49 (32.7) 625
(8.1)

252/625 (40.3) 0.291 42
(13.8)

13/42 (31.0) 52
(17.1)

18/52

No 318
(86.7)

61/318 (19.2) 7104
(91.9)

1447/7104 (20.4) 0.607 262
(86.2)

51/262 (19.5) 252
(82.9)

52/252

Utilization of LTCI home services after index hospitalization

  Yes 97
(26.4)

16/97 (16.5) 1165
(15.1)

410/1165 (35.2) 0.000 87
(28.6)

15/87 (17.2) 58
(19.1)

19/58

No 270
(73.6)

61/270 (22.6) 6564
(84.9)

1289/6564 (19.6) 0.232 217
(71.4)

49/217 (22.6) 246
(80.9)

51/246

a p values from Fisher’s exact test.
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3. Comparisons of time spent in community, LOS and costs of hospital readmission
Before matching, the average periods in community until readmission was not different by discharge conference, but the LOS was longer and the cost per day
was lower among the patients who received a discharge conference. After matching, there was no difference in the average value of time spent in community
or LOS, but the signi�cant difference in cost per day for the readmission still remained (Table 3).

Table 3
Comparisons of time spent in community, LOS and costs of hospital readmission by whether a patient received a discharge conference or nota

    Before matching (n = 1776) After matching (n = 134)

    Discharge
conference: Yes (n = 
77)

Discharge conference:
No (n = 1699)

p
values

Discharge
conference: Yes (n = 
64)

Discharge
conference: No (n = 
70)

p
values

  Mean ± SD (interquartile range)   Mean ± SD (interquartile range)  

Time spent in community until
readmission [unit: days]

114.9 ± 89.4

(46.0, 175.0)

121.5 ± 93.5

(42.0, 181.0)

0.544 122.3 ± 93.3

(42.5, 187.5)

129.6 ± 97.8

(49.0, 198.0)

0.662

LOS of readmission [unit: days] 35.9 ± 33.9

(8.0, 52.0)

24.6 ± 37.3

(6.0, 29.0)

0.009 35.3 ± 33.7

(8.0, 53.0)

32.7 ± 40.7

(9.0, 50.0)

0.688

Total costs of readmission [unit:
100 JPY]

14848.0 ± 16402.2

(3552.2, 18438.5)

12356.0 ± 17156.9

(2920.1, 14810.7)

0.212 14290.6 ± 16276.9

(3165.8, 18604.1)

14849.6 ± 21932.2

(4234.8, 17700.4)

0.867

Cost per day of readmission [unit:
100 JPY]

452.1 ± 166.9

(313.7, 556.3)

591.8 ± 395.1

(442.3, 634.9)

< .0001 441.7 ± 165.4

(311.2, 555.0)

514.8 ± 253.2

(406.6, 557.3)

0.048

a In this analysis, only the patients who readmitted to hospital within 360 days were included.

Note. LOS means length of stay, SD means standard deviation. 100 JPY (Japanese yen) = 1.16 United States Dollar (USD), based on the rate of December
31, 2012.

4. Effect of discharge conference on hospital readmission, time spent in community, LOS and costs of hospital readmission

In the �rst part, we examined the impact of discharge conference on probability of hospital readmission using logistic regression analysis. Before matching,
the odds ratio of readmission was signi�cantly lower in patients who received a discharge conference (OR = 0.75, p = 0.031) after controlling for demographic
characteristics, care-needs level of LTCI, deterioration of care-needs level, utilization of long-term care services, DPC group and the number of main diagnoses
in Model 1. The effect on probability of hospital readmission (OR = 0.78, p = 0.071) was marginally signi�cant in Model 2, which adjusted for the speci�c main
diagnosis lists at non-DPC group. However, after matching, the effect of the discharge conference on readmission was not signi�cant in both of Model 1 and
Model 2.

In the second part, we estimated the effect of discharge conference on the time spent in community until readmission, hospital LOS and costs of readmission.
The estimators showed that discharge conference did not have a signi�cant impact on the time spent in community until readmission in both of before and
after matching groups. Discharge conference had a signi�cant effect on the longer LOS of hospital readmission at before matching, but after the matched
pairs, there was no signi�cant difference.

There was no signi�cant effect of discharge conference on total costs of readmission, but a lower cost per day for readmission was identi�ed in those with
discharge conference, in both of before and after matching groups.
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Table 4
Effect of discharge conference on hospital readmission, time spent in community, LOS and costs of hospital readmission

    First part:

Probability of readmissiona

  Second part: Among the patients who readmitted to hospital within 360 daysb

Time spent in

community until

readmission

LOS of readmission Total costs of
readmission (Ln)

Co
rea

    Odds
ratio

95% CI p
values

  β (SE) p
values

β (SE) p
values

β (SE) p
values

β

Before
matching

Model
1c

0.75 (0.57, 0.97) 0.031   -5.896 (10.977) 0.591 0.293 (0.123) 0.017 0.185 (0.134) 0.169 -0.2

Model
2d

0.78 (0.60, 1.02) 0.071   -4.169 (10.993) 0.705 0.298 (0.123) 0.015 0.173 (0.134) 0.196 -0.2

After
matching

Model
1c

0.90 (0.60, 1.34) 0.604   4.770 (16.854) 0.778 0.141 (0.178) 0.428 0.033 (0.203) 0.871 -0.2

Model
2d

0.97 (0.64, 1.45) 0.869   7.001 (17.275) 0.686 0.165 (0.176) 0.347 0.020 (0.207) 0.925 -0.2

a In the �rst part, the number of participants was 8096 at the group of before matching, and 608 at the group of after matching.

b In the second part, only the patients who readmitted to hospital within 360 days were included. The number of participants was 1776 at the group of before
the group of after matching.

c The Model 1 adjusted sex, age group, income level, care-needs level of LTCI, change in care-needs level of LTCI, prior utilization of LTCI facility and home ser
conditions (DPC group, one disease at non-DPC group, two or more diseases at non-DPC group) during the index hospitalization.

d The Model 2 adjusted sex, age group, income level, care-needs level of LTCI, change in care-needs level of LTCI, prior utilization of LTCI facility and home ser
conditions (DPC group, falls or fracture, pneumonia, cerebrovascular disease, essential hypertension and hypertensive renal disease, urinary infection, and nu
at non-DPC group) during the index hospitalization.

Notes. LOS means length of stay.

Discussion
Using health and long-term care insurance claims data, this study showed that 4.5% of older inpatients in a suburban city received a discharge conference in
Japan. We compared the hospital readmission, time spent in community until readmission, and subsequent LOS and costs of readmission, according to
whether or not a patient received a discharge conference. Using propensity score matching, we tried to adjust for the baseline difference of patient’s
characteristics, and to examine the pure effect of discharge conference. The results con�rmed that once the confounding has been controlled, discharge
conference has impact on reducing the cost per day for readmission.

Not surprisingly, the patients with discharge conference had worse functional and health status than non-discharge conference group. The patient with
discharge conference had a higher proportion of women, 85 years of age and older, prior experience of long-term care services and severer care-needs level,
higher proportion of two or more main diagnoses, longer LOS and higher total costs at index hospitalization. The direction of bias by patient characteristics is
not clear. Those who were expected to be readmitted were more likely to use discharge conference due to higher needs for medical management and
supportive care. On the other hand, discharge conference group were expected to less likely to be readmitted, due to high proportion of women or those with
longer LOS. Many older women are living alone, may be less likely to use hospital services under insu�cient support from other family members. In addition,
longer LOS at the index hospitalization may reduce the probability of readmission within the limited follow-up periods. These suggests the high needs for
adjustment of baseline characteristics of patients, because the potential confounders can make biased estimates of the policy effect [23].

The effect of discharge conference on the probability of readmission was not consistent between before and after matching sample. Only at before marching,
it showed a reduced odds ratio of readmission, which is accordance with previous studies [3, 15], but the estimates of after matching group concluded no
signi�cant effect. It is well established that discharge planning or a discharge summary has an impact of reducing the rate of hospital readmission for older
patients with medical conditions in western countries [2, 5, 6, 24–27], but did not reduce 30-day potentially avoidable readmissions after rehabilitation services
in Japan [16]. These gaps might be caused by differences in speci�c interventions and target population in each studies; such as patients with heart failure [2,
24], pulmonary disease [5], or acute stroke with functional limitations [28]. In addition, Japan has a generous coverage of health insurance and longer LOS in
acute care than other countries [29], as both acute and post-acute care are provided during the same inpatient episode generally [16], therefore, the different
health systems may induce the gaps in discharge conference effect.

Although we could not �nd a statistically signi�cant difference on time spent in community until readmission, there were former �ndings that explained the
extended times in community before emergency readmission [6] or �rst hospital readmission [27] among older patients who received comprehensive
discharge planning supports. In addition, discharge conference did not have signi�cant effect on LOS in this study. Previous studies also showed that
receiving multidisciplinary discharge planning or telephone follow-up did not signi�cantly reduce the number of days in the hospital upon readmission [24], or
hospital nights during 12 months after discharge [7].
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Discharge conference reduced a cost per day of readmission, although it did not have signi�cant effect on total costs for readmission. It might decrease the
intensity of care rather than the volume of services for readmission. Discharge conference might increase communication between service providers, while
reduce treatment delays or worsening of illness, and it may reduce the need for high-cost care at acute hospital during the readmission. However, we need to
careful interpret as the de�nition of cost is varied by studies, for example, hospitalization cost were estimated using the number of readmission days and
emergency department visit [6, 7], some studies included post-acute care (e.g. home health, skilled nursing facility, hospice) [4], or estimated cost of outpatient
visits after discharge [30]. Previous literature found inconclusive results about costs [3, 15], while recent studies reported that there were cost savings in the
Care Transitions Intervention or discharge planning at several practical settings [4, 6, 7, 26, 30].

Although the sample size was small, sub-analysis showed that the better continuity of care may work in reducing the readmission for those whom experienced
worsening of conditions or needed home services. For example, there were higher portion of patients who experienced a deterioration of care-needs level
among the discharge conference group, and they were less re-hospitalized. Moreover, among the LTCI home service users, the discharge conference group
experienced lower hospital readmission.

The results of our study suggest that a discharge conference can be a buffer to hospitalization. During a discharge conference, long-term care service
providers interact with hospital doctors and nurses to make a plan for community-based home care. For example, home visiting nurses learn how to provide
the same treatments as those provided in hospital during the discharge conference. They share information about the patient’s clinical needs and practical
skills, as well as visiting schedules and caregiver’s socio-economic situation under an agreement of the patient and/or family members. The �ndings of this
study call for closer coordination between medical providers and long-term care providers for the management of older patients at discharge [31].

When we interpret the results, we need to consider the diverse function of discharge services and healthcare delivery systems in each country. In North America
and European countries, discharge planning has been implemented with a team approach, such as the Integrated Care Pathway [28, 32], but the main
professionals were different, involving nurses [24, 26, 33], doctors [6], pharmacists [34, 35], and social workers [36]. Discharge plan and/or summary
emphasizes the connection with outpatient doctors [2, 6], and the discharge coordinator assess patient needs, attend daily rounds, submit progress reports to
the primary care provider, and support the patient’s participation [25, 37, 38]. On the other hands, in Japan, a discharge conference has the role of connecting
acute hospitals and long-term care services smoothly. Therefore, the effect of discharge conference on readmission and related health care expenditure can be
different by countries according to its public �nancing and coverage system of health and long-term care, and detailed options of policy interventions need to
take into account the context of each country.

At the same time, this study showed that service variations within a discharge conference need to be strengthened because majority of services were provided
by one service type. For example, more than 90% received services that supporting the linkage with long-term care services as we showed in Table 2. Since
2016, the role of collaboration of healthcare professionals has been enhanced in the fee schedule [39], therefore, diversi�cation of services needs to be taken
attention.

This study suggests that a discharge conference can be a useful to reduce the cost per day of hospital readmission among older patients. Our estimated cost
saving per day for readmission was about 20%, in both of before matching and after matching sample. Although the discharge conference users were less
than 5% amongst older inpatients, if the 20% decrease is widely acceptable among country, the implementation of discharge conferences can be cost saving.
At the same time, as discharge conference could not effect on reducing the amount of LOS, it could not cut down the total costs. If the discharge conference
works well for both of reducing the cost per day and LOS of readmission, it may have merit in practice that lower health insurance spending while mitigating
highly intensive care among older population.

There were low utilization rates of discharge conference in the suburban city of Japan, compared with the Medicare or Medicaid systems where discharge
planning is mandatory [3]. There are no general guidelines for discharge conferences in Japan, and many trainees felt there was a lack of available training
curriculums and feedback interventions regarding the discharge process [40]. On the other hands, clinical guidance has been issued by professional bodies in
the United Kingdom, the United States, Australia, and Canada [3]. Therefore, policy makers may need profound evidences of the discharge conference using
nationally representative sample with more diverse scenario models. In addition, it is recommended that clear standards, relevant training, and routine audit to
improve the discharge communication [41]. If proper education and guidelines are provided, the implementation of discharge conferences by diverse
healthcare providers can be encouraged in Japan.

Limitations
This study has several limitations. First, we could not consider the speci�c diagnoses in DPC group due to lack of available information, therefore we identi�ed
simply whether a patient is in DPC group or not. Further work needs to take into account the detailed information of DPC group. Second, this study could not
account for the hospital characteristics, even though there is possibility of variations in the quality of discharge services by hospitals [40]. Because the study
population was limited to one suburban area, the number of patients per hospital was too small to compare the hospital characteristics. Therefore, future
studies need to use nationally representative data, including hospital characteristics.

Conclusions
This study examined the effect of a discharge conference on readmission among older patients in a suburban city in Japan. Despite there has been a low
implementation rate of discharge conferences, those who received a discharge conference showed lower cost per day of readmission after adjusting for effect
of confounding. Discharge conferences might have preventive role of becoming severer case, by integrative role between acute and community-based care.
This study suggests that there are potential strategies to improve transitional services using a discharge conference throughout the acute and long-term care
sector amongst older patients.
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