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ABSTRACT
Objectives  Using linkage data from two municipal public 
assistance databases and medical assistance claim data, 
this study aimed to identify characteristics associated 
with frequent outpatient attendance by people on public 
assistance, who can access medical care services without 
copayment in Japan, with simultaneous consideration of 
supplier factors.
Design  We performed a retrospective cohort study.
Setting  We used secondary data from the public 
assistance databases of two suburban municipalities in 
Japan.
Participants  The study population included all adults on 
public assistance in January 2016, who were observed 
until December 2016. A total of 6016 people was included 
in the analysis. Among them, 2956 (49.1%) were men, and 
2030 (33.7%) were living alone.
Outcome measure  We adopted the definition of frequent 
outpatient attendance by the Japanese Ministry of Health, 
Labour and Welfare, visiting the same medical facility 15 
times or more in a month for the same health problem.
Results  Of 6016 included people, 139 (2.3%) were 
engaged in frequent outpatient attendance. Multiple 
Poisson regression showed that, as for the individual 
factors, the adjusted incidence ratio for frequent outpatient 
attendance was 1.58 (95% CI 1.05 to 2.39) for people 
living alone (vs living with others). As for the suppliers, the 
adjusted incidence ratio for frequent outpatient attendance 
was 1.74 (95% CI 1.20 to 2.52) for private institutions 
(vs medical corporations). There were no significant 
associations between frequent outpatient attendance and 
individual disability certificate or long-term care needs.
Conclusions  This study suggests that among recipients 
of public assistance who can access medical services 
without copayment, social isolation may be associated 
with frequent outpatient attendance. Private clinics may 
also be associated with this phenomenon. Interventions to 
prevent social isolation—by for example, providing health 
and social care in a more integrated manner—may thus 
be efficacious in reducing the healthcare demands of 
socially vulnerable individuals.

BACKGROUND
Unnecessary frequent outpatient atten-
dance (FOA) has been recognised as prob-
lematic because it can affect the quality 

of medical care and threaten the sustain-
ability of healthcare systems. People who 
use healthcare services frequently, are likely 
to experience fragmented, uncoordinated 
and ineffective healthcare, resulting in poor 
health outcomes.1–5 FOA has also been linked 
to increased economic costs, hospital over-
crowding and physicians’ stress.1 6–8

Recent studies have revealed that patients’ 
complex biopsychosocial needs may drive 
their FOA. For example, in terms of biological 
factors, older age, chronic pain and chronic 
health conditions such as respiratory prob-
lems were associated with patients’ FOA.2 3 6–20 
Psychological factors, associated with FOA, 
include substance abuse, mental illness and 
loneliness.18 20–22 Regarding the social deter-
minants of FOA, factors that may be indica-
tive of social isolation such as living alone and 
being unemployed have also been identified 
as possible predictors.3 6 13 18 19 23 FOA could 
also be influenced by medical care providers, 

Strengths and limitations of this study

►► This is the first study to have examined potential 
factors leading to frequent outpatient attendance 
among those receive public assistance in Japan.

►► We could simultaneously examine the role of both 
individual-related and supplier-related factors in fre-
quent outpatient attendance.

►► Use of existing databases with no missing data of 
people receiving public assistance enabled us to as-
sess the frequent outpatient attendance of socially 
vulnerable populations that it might otherwise have 
been difficult to study using standard social survey 
techniques.

►► Although we used national standardised databases, 
the variables that we included in our analysis were 
limited because of data availability; important un-
measured factors such as educational attainments, 
social relationships, diagnosis, treatment depart-
ments, severity of diseases and the extent of medi-
cal treatment were not included.
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that is, the supplier/physician induced demand, which 
has continuously been discussed as a potential issue that 
negatively impacts health systems.24–27

However, previous studies have not considered deter-
minants from both the patients’ and suppliers’ sides, 
simultaneously. To address this deficit this study will 
examine both patient and supplier characteristics asso-
ciated with FOA in Japan. Due to the features of the 
Japanese healthcare system, there are several structures 
by which physicians could be incentivised to manipulate 
patients’ demand for medical services.28 As private prac-
tices are motivated to maximise revenue by expanding 
their business as much as possible, there is the possi-
bility that they will offer services that are either unnec-
essary and/or unsuitable for some patients. This may 
be a particular problem in the absence of a gatekeeping 
system or waiting lists, as patients are free to choose 
medical facilities regardless of their medical condition, 
while paying for outpatient services on a fee-for-service 
basis.28 In addition, extra demands are more often made 
by patients on public assistance, as these patients are fully 
exempted from copayments for their medical care utili-
sation.29 Nevertheless, to our knowledge, no study until 
now has examined the potential factors determining 
FOA among those who are covered by public assistance 
systems.

Hence, the objective of this study was to explore what 
individual-level factors were associated with FOA among 
patients receiving public assistance while simultaneously 
considering the potential role of healthcare providers in 
this phenomenon.

METHODS
Study design
This retrospective cohort study used linkage data from 
public assistance databases and medical and long-term 
care assistance receipt databases administered by each 
municipality in Japan.

Participants
Participants included people on public assistance in 
January 2016 from two suburban municipalities in 
Japan. These municipalities were chosen conveniently 
from Tokyo and Osaka. Public assistance is the govern-
mental welfare programme availed by households who 
are living below the poverty line without any assets. In 
Japan, approximately 2% of the population receives 
public assistance. Households availing public assistance 
obtain a monthly minimum income protection and are 
fully exempted from payments for their medical care util-
isation.29 The participants were observed until December 
2016. We excluded the data of people under 20 years, 
people admitted to a hospital during the study period, 
and people who stopped receiving public assistance 
during the study period.

Data sources
We used the public assistance databases administered 
by the municipal welfare offices in January 2016 as 
baseline data; these databases included information on 
each participant’s age, sex, number of family members, 
household composition, nationality, working status, 
income including working income, pension and disability 
pension. These data were collected by staff members in 
the welfare offices of each municipality when deciding 
on an application for public assistance, resulting in little 
missing data. To assess the use of medical services we 
drew information from the municipalities’ medical and 
long-term care assistance receipt databases. The infor-
mation in these two databases included the total cost of 
medical services, the total number of visits to each clinic 
or hospital in each month with its medical facility codes, 
and whether these people were certified to receive the 
public long-term care insurance benefit or not.

Each municipality merged the baseline sociodemo-
graphic and healthcare data with information from the 
public assistance database using individual identification 
numbers. Because these databases did not include any 
missing data, all eligible participants were included in this 
study. The municipal welfare offices agreed to provide 
anonymised data to the authors via a company that had 
provided management software of the public assistance 
database to the welfare offices.

Measurement and variables
Outcome variable
We identified the cumulative incidence of FOA during 
the observation period from the medical assistance 
receipt data. Although there are no agreed definitions of 
FOA, we adopted the definition of FOA by the Ministry of 
Health, Labour and Welfare (MHLW) in Japan: visiting 
the same medical facility 15 times or more in a month for 
the same health problem.30 This definition is important 
for policy implication in Japan and also allowed us to 
exclude patients who required routine outpatient visits 
such as for haemodialysis. We evaluated the participants’ 
frequent use of the medical facility monthly from the 
medical assistance receipt database, and determined if 
participants visited the facility in one or more months 
during the study period, thereby defining that partic-
ipant as exhibiting FOA. We could determine patients’ 
FOA because the monthly medical assistance receipt was 
claimed based on their diagnosis in each medical facility. 
Outpatient visits included all non-admitted emergency 
department presentations as well as those to outpatient 
department of hospitals, outpatient clinics and primary 
care.

Explanatory variable
Based on data availability, patients’ demographic, socio-
economic and health-related factors were examined in 
relation to FOA. We also considered physical access to 
medical facilities. We used information from the public 
assistance database to identify whether the patient was 

 on June 30, 2022 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2020-038663 on 19 O
ctober 2020. D

ow
nloaded from

 

http://bmjopen.bmj.com/


3Nishioka D, et al. BMJ Open 2020;10:e038663. doi:10.1136/bmjopen-2020-038663

Open access

assisted by a disability certificate that included mental, 
intellectual and physical disability. We also considered 
the severity of long-term care needs from the long-term 
care assistance receipt database using information based 
on the public long-term care insurance system. In the 
system, there are seven nationally standardised levels of 
long-term care need(support required levels 1 and 2, and 
care need levels 1–5).29 People aged 65 years or above 
who are potentially in need of long-term care, and people 
aged 40 years or above with the designated diseases can 
apply for this insurance benefit. Based on the definition 
of the level, insurers (in most cases municipality govern-
ments) assess and certify the use of insurance benefits. 
The amount of benefit is determined based on the certi-
fied level. In this study, we sorted the levels into not certi-
fied, certified as support required and certified as care 
needs.

As demographic factors, we used age (under 65/65 
and over), sex (women/men), household composition 
(living alone or not) and nationality (Japanese or non-
Japanese). We dichotomised the age because the policy 
approach of the Japanese government is differentiated 
based on age for people on public assistance (ie, people 
under 65 years old are considered as part of the labour 
force). Socioeconomic characteristics were assessed with 
information on employment status (working or not). We 
coded municipality as a dummy variable to adjust for 
unmeasured cultural and environmental characteristics 
of the two municipalities. These variables were extracted 
from the public assistance databases.

The medical assistance receipt data had unique identi-
fication codes for the medical care facilities that patients 
used. We also obtained access to an external MHLW data-
base with information on the management entity types 
of medical care facilities.31 To identify the characteristics 
of medical care suppliers, we categorised each hospital/
clinic into one of six groups: national institute, prefectural 
or public sector, social insurance group, medical corpora-
tion, private managed and other. We merged this infor-
mation with the individual data, identifying the hospitals 
or clinics that people used most frequently during each 
month of the study period.

Statistical analysis
First, we calculated descriptive statistics of the char-
acteristics of all participants and frequent users and 
summarised their baseline characteristics. Second, we 
performed an univariable Poisson regression analysis 
and calculated the crude cumulative incidence ratio (IR) 
and 95% CI of each explanatory variable for FOA. Third, 
we performed multiple Poisson regression analyses to 
calculate the multivariable-adjusted IR of FOA on each 
explanatory variable (model 1). In model 1, we used all 
individual variables: age, sex, living alone or not, working 
status, disability, long-term care needs, nationality and 
municipality. In addition, we later performed multiple 
Poisson regression analyses to examine the effect of both 

individual-level and supplier factors (model 2). A robust 
SE estimator was used to calculate 95% CIs.

Four sensitivity analyses were performed to examine 
the robustness of our findings. First, we redefined FOA 
as 10 visits in a month. Second, we performed additional 
analysis by redefining FOA as 15 or more visits a month 
for two or more consecutive months in the observational 
year. Third, we excluded the occurrence of FOA at the 
baseline month as an outcome to diminish the likeli-
hood of reverse causation, we could exclude patients who 
started to receive public assistance at the baseline month 
because of their bad health conditions that required 
FOA. Fourth, we analysed model 2, using age as a contin-
uous variable.

Statistical analyses were performed using STATA SE 
V.14.2 (StataCorp).

Patient and public involvement
Patients and the public were not involved in the present 
study.

RESULTS
Data were obtained from 6768 people on public assis-
tance; after excluding non-eligible participants, we 
included 6016 individuals in the analyses. Among them, 
2956 (49.1%) were men, 2030 (33.7%) were living alone 
and 5081 (84.5%) were unemployed. Regarding medical 
facility usage, 2870 (47.7%) participants mainly visited 
hospitals or clinics run by medical corporations, while 
1012 (18.3%) participants visited a private institution. 
During the period from January to December 2016, 139 
patients (2.3%) were identified as making frequent visits 
(table 1).

Univariable Poisson regression analysis showed that 
older age, living alone, unemployment and living 
in municipality B were significantly associated with 
FOA (table  2). After adjusting for individual potential 
confounders, living alone and municipality B continued 
to be significantly associated with FOA (model 1 in 
table  2). The model was then adjusted for suppliers’ 
factors (model 2 in table 2). However, this model revealed 
similar results compared with model 1. Compared with 
living with someone, adjusted IR of living alone was 1.58 
(95% CI 1.05 to 2.39) and the adjusted IR of being unem-
ployed was 1.73 (95% CI 0.86 to 3.48) when compared 
with being employed. As for supplier factors, private insti-
tutions were significantly associated with FOA. Compared 
with medical corporations, the adjusted IR for private 
institutions was 1.74 (95% CI 1.20 to 2.52). The adjusted 
IR for municipality B was 2.68 (95% CI 1.91 to 3.74) when 
compared with municipality A. There were no significant 
associations between FOA and individual disability certif-
icate or long-term care needs.

The results of sensitivity analysis using alternative defi-
nitions of FOA showed that living alone and unemploy-
ment were associated with FOA (IR 1.25, 95% CI 1.02 
to 1.54; IR 1.91, 95% CI 1.30 to 2.81; respectively). The 
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adjusted IR when having a physical disability certificate 
increased—1.85 (95% CI 1.44 to 2.38)—when compared 
with that of no disabilities. For the suppliers’ factor, 
compared with those visiting medical corporations, those 
visiting national institutes, public or prefectural sector, 
and hospitals/clinics with social insurance groups had 
lower incidences of frequent attendance. Meanwhile, 
those visiting private hospitals/clinics was 1.18 (95% CI 
0.95 to 1.47) when compared with medical corporation. 
In a further sensitivity analysis, where FOA was defined 
as making 15 or more medical visits a month for two or 
more consecutive months in the observational year, living 
alone and municipality B were still associated with FOA, 
while the association between going to private hospitals/
clinics and FOA became less statistically clear. An addi-
tional sensitivity analysis that excluded the occurrence 
of FOA at the baseline month as the outcome, or using 
age as a continuous variable, also produced similar results 
(see online supplemental tables S1–S4).

DISCUSSION
This study examined whether specific patient and/
or supplier factors were associated with FOA in Japan 
(defined as visiting the same medical facility 15 times or 
more in a month for the same health problem). The key 
findings of this study are, among people on public assis-
tance the incidence of FOA of medical care tended to 
be greater among those people who were living alone, 
unemployed, and going to private hospitals or clinics 
rather than public facilities, independent of other indi-
vidual and suppliers’ factors. This is the first study to have 
examined potential factors leading to FOA among those 
receive public assistance in Japan that has simultane-
ously considered individual-related and supplier-related 
factors.

Findings in context
Our findings of the association between living alone 
and being unemployed with FOA are consistent with the 

Table 1  Overall and frequent attenders’ characteristics who were on public assistance

Character Category

No by category: 
N (%)

No of frequent 
attenders by category

% for NN (total 6016) N (total 139)

Sex Male 2956 (49.1) 64 2.2

Female 3060 (50.9) 75 2.5

Age Under 65 2851 (47.4) 49 1.7

65 and over 3165 (52.6) 90 2.8

Living alone Yes 3986 (66.3) 107 2.7

No 2030 (33.7) 32 1.6

Working status Yes 935 (15.5) 15 1.6

No 5081 (84.5) 124 2.4

Nationality Other 161 (2.7) 5 3.1

Japanese 5855 (97.3) 134 2.3

Disabilities None 4897 (81.4) 114 2.2

Mental disability 556 (9.2) 15 2.7

Intellectual disability 85 (1.4) 0 0.0

Physical disability 478 (7.9) 10 2.1

Long-term care status Not certificated 5121 (85.1) 116 2.3

Support required 204 (3.4) 6 2.9

Care needs 691 (11.5) 17 2.5

Municipality A 4432 (73.7) 69 1.6

B 1584 (26.3) 70 4.4

Frequently visited medical facilities No hospital/clinic visits 921 (15.3) – –

National institutes 159 (2.6) 1 0.6

Public or prefectural sectors 180 (3.0) 4 2.2

Hospitals/clinics in the social 
insurance groups

208 (3.5) 3 1.4

Medical corporations 2870 (47.7) 72 2.5

Private-run hospitals/clinics 1102 (18.3) 45 4.1

Other 576 (9.6) 14 2.4
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results from a recent study that found a possible associ-
ation between social isolation, being single, and unem-
ployment with FOA in both the general and homeless 
population in Canada.23 Thus, our study adds the new 
evidence that social isolation may also be important for 
FOA among those on public assistance in Japan. Living 
alone and/or being unemployed may be linked to having 
fewer resources to deal with their health problems and 
concerns regarding daily life. Patients living alone might 
also be at an increased risk of feeling lonely.32 33 In terms 

of the present study this may be important as loneliness 
may act as a spur for individuals, lacking the opportu-
nity for social participation/communication, to make 
frequent visits to healthcare facilities in search of social 
interaction. Taube et al found, for example, that lone-
liness accelerated patients’ use of outpatient medical 
services in Sweden.34

Our results also showed that FOA was more likely to 
occur in relation to privately run hospitals and clinics. 
This may be because privately run hospitals and clinics 

Table 2  Incidence ratios (IRs) and 95% CIs for experiencing frequent outpatient attendance by individual and suppliers’ 
characteristics: results of crude and multiple Poisson regression

Crude Model 1 Model 2

IR 95% CI IR 95% CI IR 95% CI

Age

 � Under 65 Ref Ref Ref

 � 65 and over 1.65 1.17 to 2.33 1.46 0.97 to 2.19 1.40 0.93 to 2.11

Sex

 � Female Ref Ref Ref

 � Male 0.88 0.64 to 1.23 0.90 0.65 to 1.26 0.98 0.70 to 1.37

Living alone

 � No Ref Ref Ref

 � Yes 1.70 1.15 to 2.52 1.53 1.01 to 2.32 1.58 1.05 to 2.39

Working status

 � Yes Ref Ref Ref

 � No 2.37 1.25 to 4.50 1.76 0.87 to 3.53 1.73 0.86 to 3.48

Nationality

 � Japanese Ref Ref Ref

 � Other 1.36 0.56 to 3.27 1.69 0.70 to 4.07 1.74 0.72 to 4.20

Certified disorders

 � Not certified Ref Ref Ref

 � Mental disorder 1.18 0.69 to 2.01 1.14 0.64 to 2.02 1.14 0.64 to 2.04

 � Physical disorder 0.91 0.48 to 1.73 0.83 0.44 to 1.56 0.86 0.46 to 1.62

Long-term care status

 � Not certified Ref Ref Ref

 � Support required 1.30 0.58 to 2.91 1.14 0.50 to 2.61 1.02 0.45 to 2.35

 � Care needs 1.09 0.66 to 1.80 0.79 0.47 to 1.33 0.76 0.45 to 1.29

Municipality

 � A Ref Ref Ref

 � B 2.84 2.05 to 3.94 2.71 1.95 to 3.77 2.68 1.91 to 3.74

Frequently visited medical facilities

 � Medical corporations Ref Ref

 � National institutes 0.25 0.04 to 1.79 0.34 0.05 to 2.45

 � Public or pRefectural sectors 0.89 0.33 to 2.40 0.64 0.23 to 1.74

 � Hospitals/ clinics in the social 
insurance groups

0.57 0.18 to 1.81 0.84 0.26 to 2.68

 � Private-run hospitals/clinics 1.63 1.13 to 2.35 1.74 1.20 to 2.52

 � Other 0.97 0.55 to 1.71 0.99 0.56 to 1.73

A total of 6016 recipients were included, 139 (2.3%) were engaged in frequent outpatient attendance. The pseudo R square was 0.041 in model 1 
and 0.050 in model 2. In model 1, we used all individual variables: age, sex, living alone or not,working status, nationality, disabilities, long-term care 
status and municipality. In model 2, we examined the effect of both individual factors and supplier factors.
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are the most common types of medical care facilities in 
Japan.35 Further, patients wish to go to nearby hospitals or 
clinics; those who have chronic medical issues and require 
frequent medical care may be more likely to visit clinics 
nearby. This result also provides support for the notion 
of supplier-induced demand24: compared with managers 
of public hospitals, individuals running private hospitals/
clinics, may be more inclined to recommend that patients 
visit their hospital or clinic more often, in order to maxi-
mise revenue. However, we did not specifically evaluate 
the role of supplier-induced demand and its impact on 
FOA, as this was outside the scope of the present study.

Practice and policy implications
The results of this study have important policy implica-
tions. In particular, the formulation and introduction of 
measures that prevent/reduce social isolation and the 
loss of community among socially vulnerable populations, 
including people on public assistance welfare support, 
may be important for reducing FOA. For example, there 
is some evidence that a community-based intervention 
that provides volunteers to accompany patients with social 
care needs to hospital may help prevent FOA.36 Another 
potentially effective approach is to address patients’ isola-
tion, poverty, and other social difficulties in hospitals and 
clinics, based on partnerships between medical care facil-
ities and other public and private welfare and commu-
nity development services.37 38 Maughan et al found for 
instance, that ‘social prescribing’, by the relevant action 
framework had a positive effect on reducing medical care 
utilisation in the UK.39

Strengths and limitations
An important strength of this study is that by using 
existing standardised databases of people receiving public 
assistance, we could assess the FOA of socially vulnerable 
populations that it might otherwise have been difficult to 
study using standard social survey techniques. Another 
strength is that we could simultaneously examine the role 
of both individual-related and supplier-related factors in 
FOA. Although we only evaluated the types of suppliers as 
a fixed-effects variable, we could control overall character-
istics between facilities. Nonetheless, this study has several 
limitations that should be mentioned. First, although 
we have made use of longitudinal data, there is still the 
possibility that reverse causation might have been a factor 
in the observed associations. For instance, patients who 
frequently attend outpatient medical services may have 
had severe, complex illnesses that have required a great 
deal of medical care for a long time, which resulted in 
them losing their partners and/or jobs before the cohort 
started. However, the robust results of the sensitivity 
analysis, which excluded the outcome from the baseline 
month, suggested that reverse causation was unlikely to 
explain our results. Second, generalisability is limited, 
because this study covered only two convenient munic-
ipalities that did not represent Japanese municipalities. 
Third, the variables that we included in our analysis were 

limited because of data availability; important unmea-
sured factors such as educational attainments, social rela-
tionships, diagnosis, treatment departments, severity of 
diseases and the extent of medical treatment were not 
included. Finally, we used the standard Japanese defi-
nition of FOA, but it should be acknowledged that for 
some service users, FOA may occur as a result of medical 
necessity.

CONCLUSION
The findings of this study suggest that among people 
receiving public assistance, factors associated with social 
isolation, such as living alone and being unemployed, 
may increase the likelihood of FOA, and that this is more 
likely to occur at private clinics. Interventions that are 
designed to provide health and social care in a more 
integrated manner and that thus might prevent/reduce 
social isolation may be effective in reducing healthcare 
demands. Further investigation of this phenomenon 
using more detailed information such as the severity of 
health conditions and broader socioeconomic factors is 
now warranted.
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Supplementary File 

Supplement Table 1. Incidence ratios (IR) and 95% confidence intervals (CI) for experiencing 

redefined frequent medical use with 10 visits a month based on individual characteristics. Results 

of the multiple Poisson regression. 

      IR 95% CI   

Age      

 under 65  ref   

 65 and over  1.31 1.06 1.62 

Sex      

 Female  ref   

 Male  1.02 0.86 1.23 

Living alone      

 No  ref   

 Yes  1.25 1.02 1.54 

Working status     

 Yes  ref   

 No  1.91 1.30 2.81 

Nationality      

 Japanese  ref   

 Other  1.39 0.82 2.35 

Disabilities      

 None  ref   

 Mental disability 0.96 0.68 1.36 
 Physical disability 1.85 1.44 2.38 

Long-term care status     

 Not certified  ref   

 Support required 1.06 0.70 1.62 
 Care needs  0.75 0.57 0.99 

Municipality      

 A  ref   

 B  1.90 1.59 2.28 

Frequently visited medical facilities    

 Medical corporations ref   

 National institutes 0.25 0.08 0.77 
 Public or prefectural sectors 0.48 0.26 0.89 

 Hospitals/clinics with social insurance 

groups 
0.35 0.14 0.84 

 Private-run hospitals/clinics 1.18 0.95 1.47 

  Other   1.17 0.90 1.52 

Abbreviations: IR incidence ratio, 95% CI 95% confidence interval 

A total of 6016 recipients was included; 435(7.2%) were engaged in frequent outpatient attendance. The 

pseudo R square was 0.044. 
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Supplement Table 2. Incidence ratios (IR) and 95% confidence intervals (CI) for experiencing 

redefined frequent medical use for 2 or more months consecutively based on individual 

characteristics. Results of the multiple Poisson regression. 

      IR 95% CI   

Age      

 under 65  ref   

 65 and over  1.67 0.88 3.17 

Sex      

 Female  ref   

 Male  1.18 0.72 1.93 

Living alone      

 No  ref   

 Yes  2.07 1.04 4.12 

Working status     

 Yes  ref   

 No  0.99 0.39 2.51 

Nationality      

 Japanese  ref   

 Other  1.75 0.43 7.06 

Disabilities      

 None  ref   

 Mental disability 0.62 0.20 1.89 
 Physical disability 0.53 0.18 1.63 

Long-term care status     

 Not certified  ref   

 Support required 1.26 0.38 4.11 
 Care needs  0.77 0.36 1.64 

Municipality      

 A  ref   

 B  4.75 2.86 7.91 

Frequently visited medical facilities    

 Medical corporations ref   

 National institutes -   

 Public or prefectural sectors -   

 Hospitals/clinics with social insurance 

groups 
-   

 Private-run hospitals/clinics 1.66 0.95 2.92 

 Other  0.91 0.39 2.15 

Abbreviations: IR incidence ratio, 95% CI 95% confidence interval 

A total of 6016 recipients was included; 60(1.0%) were engaged in frequent outpatient attendance. The 

pseudo R square was 0.099. 
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Supplement Table 3. Incidence ratios (IR) and 95% confidence intervals (CI) for experiencing 

frequent medical use based on individual characteristics after the exclusion of the occurrence of 

frequent medical use at the baseline month as the outcome. Results of the multiple Poisson 

regression. 

      IR 95% CI   

Age      

 under 65  ref   

 65 and over  1.49 0.97 2.27 

Sex      

 Female  ref   

 Male  0.95 0.68 1.34 

Living alone      

 No  ref   

 Yes  1.53 1.01 2.32 

Working status     

 Yes  ref   

 No  1.66 0.83 3.34 

Nationality      

 Japanese  ref   

 Other  1.78 0.74 4.29 

Disabilities      

 None  ref   

 Mental disability 1.12 0.61 2.06 
 Physical disability 0.81 0.42 1.56 

Long-term care status     

 Not certified  ref   

 Support required 1.03 0.45 2.37 
 Care needs  0.73 0.43 1.26 

Municipality      

 A  ref   

 B  2.60 1.85 3.66 

Frequently visited medical facilities    

 Medical corporations ref   

 National institutes 0.34 0.05 2.45 
 Public or prefectural sectors 0.65 0.24 1.80 

 Hospitals/clinics with social insurance 

groups 
0.84 0.26 2.68 

 Private-run hospitals/clinics 1.71 1.17 2.49 

 Other  0.86 0.47 1.58 

Abbreviations: IR incidence ratio, 95% CI 95% confidence interval 

A total of 6016 recipients was included; 135(2.2%) were engaged in frequent outpatient attendance. The 

pseudo R square was 0.049. 
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Supplement Table 4. Incidence ratios (IR) and 95% confidence intervals (CI) for experiencing 

frequent medical use. Results of the multiple Poisson regression when using age as a continuous 

variable:  

      IR 95% CI   

Age      

 by 10 year  1.17 1.04 1.31 

Sex      

 Female  ref   

 Male  1.00 0.71 1.39 

Living alone      

 No  ref   

 Yes  1.51 1.00 2.28 

Working status     

 Yes  ref   

 No  1.64 0.81 3.30 

Nationality      

 Japan  ref   

 Other  1.72 0.71 4.14 

Certified disorders     

 Not certified  ref   

 Mental disability 1.21 0.68 2.14 
 Physical disability 0.87 0.46 1.64 

Long-term care status     

 Not certified  ref   

 Support required 0.98 0.43 2.25 
 Care needs  0.70 0.41 1.20 

Municipality      

 A  ref   

 B  2.67 1.91 3.73 

Frequently visited medical facilities    

 Medical corporations ref   

 National institutes 0.35 0.05 2.49 
 Public or prefectural sectors 0.65 0.24 1.80 

 Hospitals/clinics with social insurance 

groups 
0.85 0.26 2.71 

 Private-run hospitals/clinics 1.75 1.21 2.54 

  Other   1.00 0.57 1.76 

Abbreviations: IR incidence ratio, 95% CI 95% confidence interval 

A total of 6016 recipients was included; 139(2.3%) were engaged in frequent outpatient attendance. The 

pseudo R square was 0.051. 
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