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ABSTRACT

Objectives We aimed to examine the use and factors
associated with the provision of low-value care in Japan.
Design A multicentre observational study.

Setting Routinely collected claims data that include all
inpatient and outpatient visits in 242 large acute care
hospitals (accounting for approximately 11% of all acute
hospitalisations in Japan).

Participants 345564 patients (median age (IQR): 62
(40-75) years; 182 938 (52.9%) women) seeking care at
least once in the hospitals in the fiscal year 2019.
Primary and secondary outcome measures We
identified 33 low-value services, as defined by clinical
evidence, and developed two versions of claims-based
measures of low-value services with different sensitivity
and specificity (broader and narrower definitions). We
examined the number of low-value services, the proportion
of patients receiving these services and the proportion
of total healthcare spending incurred by these services
in 2019. We also evaluated the 2015-2019 trends in the
number of low-value services.

Results Services identified by broader low-value care
definition occurred in 7.5% of patients and accounted
for 0.5% of overall annual healthcare spending.

Services identified by narrower low-value care definition
occurred in 4.9% of patients and constituted 0.2% of
overall annual healthcare spending. Overall, there was
no clear trend in the prevalence of low-value services
between 2015 and 2019. When focusing on each of the
17 services accounting for more than 99% of all low-
value services identified (narrower definition), 6 showed
decreasing trends from 2015 to 2019, while 4 showed
increasing trends. Hospital size and patients’ age, sex
and comorbidities were associated with the probability of
receiving low-value service.

Conclusions A substantial number of patients received
low-value care in Japan. Several low-value services with
high frequency, especially with increasing trends, require
further investigation and policy interventions for better
resource allocation.

INTRODUCTION

Low-value care or healthcare that provides
no net clinical benefit to patients' remains
a challenge that plagues healthcare systems
worldwide.” * Low-value care contributes to
increased health expenditures, is potentially
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= This is the first study investigating the frequency,
healthcare costs and trends of low-value care in
Japan.

= We identified and examined 33 low-value services
based on a rigorous literature search.

= We used routinely collected claims data across as
many as 242 acute care hospitals (accounting for
approximately 11% of all discharges in Japan).

= We did not consider other possible inappropriate
care; further research investigating more evidence-
based low-value care will be needed.

= We did not examine medical facilities other than
acute care hospitals, such as outpatient clinics, non-
acute care hospitals and nursing homes.

associated with iatrogenic harms associated
with overdiagnosis and overtreatment and
often interferes with the delivery of quality
care. Since the American Board of Internal
Medicine launched the ‘Choosing Wisely’
initiative in 2012 to identify low-value care
commonly used in medical practice,® similar
clinical-led initiatives have been introduced
in more than 20 countries.” To minimise low-
value care, it is imperative to identify and
directly measure it and, more importantly,
to understand the factors associated with
providing it.

Despite increased awareness of the impor-
tance of identifying low-value care globally,
most studies have focused on the magni-
tude of these practices in North America.®"’
Outside of North America, studies have been
conducted in Australia’’™® and Austria,14
but these studies focused only on inpatient
services provided in hospitals. There is
another study from the Netherlands," but
this study evaluated only three diagnostic
services. The extent to which low-value care
is used in inpatient and outpatient settings
remains largely unknown in other coun-
tries, including Japan. In Japan, the provi-
sion of healthcare services has been strictly

BM)

Miyawaki A, et al. BMJ Open 2022;12:€063171. doi:10.1136/bmjopen-2022-063171 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0001-6126-1464
http://orcid.org/0000-0002-9325-7934
http://orcid.org/0000-0002-1937-4833
http://dx.doi.org/10.1136/bmjopen-2022-063171
http://dx.doi.org/10.1136/bmjopen-2022-063171
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2022-063171&domain=pdf&date_stamp=2022-09-07

controlled by the government (eg, the scope of health-
care services reimbursed by health insurance, as well
as their unit price, are determined by the fee schedule
developed centrally by the government) under the social
insurance system,16 and, therefore, it is possible that
the utilisation of low-value care may be less common in
Japan compared with the USA. This category of social
insurance schemes in healthcare, as Japan is classified,
includes several states such as Germany, France, South
Korea and Taiwan.'® As there is limited information
regarding overuse on a global scale, measuring low-value
care in healthcare settings like Japan can extend our
knowledge on the factors associated with use of low-value
care and inform recent international collaborations to
address wasteful clinical care.” !’

In this context, we aimed to examine low-value care in
inpatient and outpatient settings of Japanese acute care
hospitals by using large-scale hospital claims data. We
first identified a measurable list of low-value care based
on previous studies and recommendations specified by
a group of specialists according to independent litera-
ture review. We then measured the amount of low-value
care and its associated healthcare spending according to
algorithms to identify low-value care that could apply to
hospital claims data with reasonable accuracy. Finally, we
evaluated factors associated with low-value care use.

METHODS

Setting

We first briefly describe the health insurance and
payment system in Japan. Japan has achieved universal
health coverage in 1961."° Japanese residents are
legally obligated to purchase one of the health insur-
ance programmes that consist of the employment-based
health insurance, residence-based health insurance (for
non-elderly self-employed and unemployed people) or
age-based health insurance programme (for individuals
aged 75 years or older). The scope of benefits covered
by these health insurance programmes is standardised
among insurers by the government, including inpatient
and outpatient care, dental care, physical rehabilitation,
home healthcare and prescriptions. Regardless of the
healthcare services provided, the coinsurance rate is the
same for all insurers (eg, adults younger than 70 years pay
30%) without deductibles, and including a catastrophic
coverage provision."” The payment method by which
insurers pay acute care hospitals differs between outpa-
tient and inpatient care. Outpatient care is reimbursed
under the fee-forservice (FFS) system. Among the costs
of inpatient care, hospital fees (bed charges) are paid by
the insurers under the per-diem reimbursement (a fixed
amount per inpatient day, according to diagnosis catego-
ries, under a mechanism known as Diagnosis Procedure
Combination), although the costs of expensive surgeries
and therapeutic or diagnostic procedures are exempted
and paid through the FFS system.

Data

We used a de-identified hospital claims database from
Japanese acute care hospitals that consented to the
data utilisation, built by Medical Data Vision Co (Tokyo,
Japan).% This available claims database consists of inpa-
tient, outpatient, emergency care and physician prescrip-
tion claims, covering all the physician and hospital fees
and the healthcare spending of drugs prescribed or used
in hospitals. Briefly, the database includes information
on patients’ demographics, the reimbursement codes
for provided healthcare services, diagnoses and routes
of hospitalisation.”’ The database has been appropriately
quality-controlled (see online supplemental method 1)
and has been used in previous studies.”’ ™ We obtained
claims data from 242 continuously observed hospitals that
consented to data utilisation from the fiscal year (FY) 2015
through FY2019 (1 April 2015 to 31 March 2020). Our
preliminary investigation found that these hospitals had
138820 discharges in September 2017, which accounted
for 11% of all discharges from acute care hospitals in the
same month across Japan (n=1.27million), and the distri-
butions of patients’ age, sex and principal diagnosis were
comparable to the nationwide estimates, according to the
Patient Survey (a triennial survey of patients using nation-
wide hospitals selected by stratified random sampling)
(online supplemental figure 1).*° We analysed a random
5% sample of patients.

Measures of low-value care
First, we conducted a literature review to identify low-
value services (online supplemental method 2). In doing
this, we listed up to 68 low-value services identified in
previous studies conducted in the USA,” in Canada' and
in Australia,'" as measured by multiple sources, including
Choosing Wisely,* 7729 US Preventive Services Task Force
‘C’ or ‘D’ recommendations™ and Royal Australasian
College of Physicians EVOLVE initiatives.”’ We also iden-
tified 45 low-value services, as defined by robust clinical
evidence based on a predetermined literature search
method. For this, the members of a selected specialist
physicians board (whose specialties are described in
online supplemental table 1) proposed candidate low-
value services along with clinical evidence, and then
several authors double-checked the evidence. After
excluding 22 duplicated services (including combining
similar services into a single measure) and 58 services that
could not be reliably measured using the claims data, we
identified a final list of 33 low-value services that could
apply to hospital claims data with reasonable accuracy
(online supplemental figure 2 and online supplemental
table 2). Whether or not the service is ‘measurable’ in
claims data was determined by three authors with suffi-
cient experience in claims data analyses (AM, RI and
YTo). For alow-value service to be measurable, we applied
the following two criteria:
1. It had to be identifiable in the hospital claims data
(healthcare services that are not reimbursed by
the Japanese public health insurance system (eg,
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preventive medicine services, pregnancy checkups and
regular deliveries) are not recorded).

2. It had to be possible to reasonably identify a low-value
service with high specificity using the variables in the
data (eg, the target area for imaging tests is usually not
recorded unless otherwise specified in the Japanese
public health insurance claim).

Based on these criteria, we did not include all cancer
screening services (eg, prostate-specific antigen testing
for men aged >75to screen prostate cancer) and some
imaging tests (eg, head imaging for syncope and uncom-
plicated headache and back imaging for low back pain) as
a measurable low-value service.

For each of the 33 selected services, we developed
an operational definition of a low-value service using
the International Classification of Diseases, Tenth Revi-
sion (ICD-10) diagnostic codes™ and service reimburse-
ment codes, the timing of care, site of care (outpatient
vs inpatient), route of admission and demographic
information (online supplemental table 3). We did not
distinguish between principal and secondary diagnoses
when using ICD-10 diagnosis codes because the flag of
principal diagnosis in Japanese claims data is unreliable.
It should be noted that there is inherent uncertainty in
identifying low-value services using administrative claims
data because diagnosis and service reimbursement codes
do not necessarily map the actual conditions and diag-
nostic/therapeutic procedures that patients experi-
ence. To account for this uncertainty, following previous
studies,7 1 we specified two versions of each measure: a
broader definition and a narrower definition. First, we
created the broader definition to include all low-value
care at the risk of misclassifying appropriate care. By
adding some criteria to this broader definition, we next
created the narrower definition to minimise the misclassi-
fication of appropriate care instead of overlooking some
low-value care. Although the gold standard for low-value
care was not available in this study, if such a gold stan-
dard had been available, the narrower definition would
have shown lower sensitivity and higher specificity than
the broader definition. Operational definitions followed
those used in previous studies and were ultimately deter-
mined by multiple authors, each of whom was physician
accustomed to data analyses using claims data (AM, RI
and YTo).

Analysis

We counted low-value care based on episodes of inpatient
care, outpatient care or prescription (online supplemental
table 2). For example, we counted a series of intravenous
treatments administered over several days during hospi-
talisation as one episode. Focusing on FY2019 data, we
identified episodes in which each service was provided
(regardless of whether they were low-value or non-low-
value) and calculated the number and percentage of the
low-value ones. We also calculated the number of low-
value care episodes per 1000 patients who saw physicians

at least once and the percentage of patients having at
least one of the 38 low-value services in FY2019.”

Second, we calculated the healthcare spending associated
with low-value episodes. To do this, we used official prices
under the public health insurance (constant across regions
or types of insurance) at the timing of care, FY2019. Although
inpatient services are reimbursed by per diem bundled
payment in Japan, we calculated healthcare spending based
on an FFS payment following the Guideline for Healthcare
Spending-Effectiveness Evaluation in the Central Social
Insurance Council.* We included related services for calcu-
lating healthcare spending (eg, contrast medium adminis-
tration for imaging studies or all inpatient services on the
day of surgeries) (online supplemental table 3). When
multiple low-value services were performed in a single hospi-
talisation, we added up the costs of those services. Aggre-
gate healthcare spending estimates were multiplied by 20 to
approximate healthcare spending for the entire population
of patients seeking care from 5% samples. We also calculated
the proportion of total healthcare spending for services
covered under the public health insurance devoted to low-
value episodes. The healthcare spending was reported in
Japanese yen (110 JPY=1 US$ and 140 JPY=1 British pound
on average in 2019).

Third, we examined the overall trends in the number
of low-value episodes per 1000 patients seeking care from
FY2015 to FY2019. This overall analysis evaluated the aggre-
gated number of 31 out of the 33 identified low-value services
that were measurable throughout the period (bone mineral
testing became measurable in FY2017 and breast MRI in
FY2016). We estimated the annual average percentage
change in the number of low-value episodes. Furthermore,
for each of the 17 services with the most episodes involving
low-value care (based on narrower definition) in FY2019,
we separately evaluated the trends in the number of low-
value episodes per 1000 patients seeking care from FY2015
to FY2019. We analysed the data from the earliest year for
bone mineral testing and breast MRI in which the episodes
became measurable.

Finally, we regressed the indicator of whether a
patient received at least one of the 33 low-value services
in FY2019 on the patient’s age (continuous), sex and
comorbidities (Charlson’s comorbidity score at the first
visit of FY2019, 0-1, 2—4 and >b) and the size of the
treating hospital (small (number of hospital beds <200),
medium (200-499) and large (=500)) by using logistic
regression with Huber-White robust standard errors.
We focused on adults aged >18 because most low-value
care measures focused on adults.”? " We also repeated
the analyses focusing on the probability of receiving an
individual low-value service at least once rather than the
entire 33 low-value medical services. In doing this, we
analysed the two services with most episodes involving
low-value care (narrower definition) and the two services
accounting for the greatest healthcare spending in
FY2019. We considered a p value of less than 0.05 to be
statistically significant. All analyses were performed using
Stata, V.15.1 (Stata Corp).
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Patient involvement

Patients and the public were not directly involved in
this study. However, patient perspectives have been
heavily involved in various international Choosing Wisely
campaigns, the recommendations from which are an
important input to this study.

RESULTS

Frequency of low-value care

Among the 345564 patients who saw physicians at least
once in FY2019, we identified 39657 episodes (115
episodes per 1000 patients) as low value according to
the narrower definitions of low-value care (table 1).
These accounted for 16.3% of all 243722 episodes
involving any of these services. We also found that 4.9%
of patients seeking care (n=16863) received at least one
low-value service identified by the narrower definition.
Four services (tricyclic antidepressants prescription for
children without other psychological disorders, carotid
endarterectomy in asymptomatic patients, nasolacrimal
probe in infants and electroconvulsive therapy in chil-
dren) had no low-value episode in our data. According to
the narrower definitions, 17 of 33 services accounted for
more than 99% of all low-value episodes. Among them,
the majority of spinal injection (86.3%), oral betami-
metics prescription (100%), intravenous betamimetics
(78.7%) and intravenous sivelestat (100%) were consid-
ered to be low value (narrower definitions). Meanwhile,
the broader definition identified 75638 episodes (219
episodes per 1000 patients) as low value, accounting for
31.0% of all episodes involving any of these services. Also,
7.5% of patients seeking care (n=25815) experienced at
least one of these low-value episodes.

Healthcare spending due to low-value care

The total healthcare spending on low-value episodes for these
33 services in FY2019 ranged from JPY 5.7billion (narrower
definition) to JPY 12.9billion (broader definition) (table 2).
This was 0.23% (narrower) to 0.51% (broader) of the total
JPY 2.5trillion healthcare spending of all medical services
covered under the public health insurance in FY2019 for the
analytic 242 hospitals. According to the narrower definition,
spinal injection for low back pain accounted for the most
significant total healthcare spending on low-value care (JPY
1.7billion), followed by spinal fusion for lumbar stenosis
(JPY 1.0billion), pregabalin prescription for back pain (JPY
0.6billion) and vertebroplasty for osteoporotic vertebral
fractures (JPY 0.5billion).

Trends of low-value care

Overall, there was no clear trend in the prevalence of low-
value services between 2015 and 2019. The total number
of low-value episodes per 1000 patients decreased slightly
when using the narrower definition (annual average
percentage change, -2.0%; 95% CI, -3.4% to —0.6%;
p=0.02) (figure 1 and online supplemental table 4).
However, there was no clear trend when using the broad

definition (annual average percentage change, +0.6%;
95% CI, -1.6% to +2.8%; p=0.45).

Among the 17 services accounting for more than 99% of
all low-value episodes, 6 showed decreasing trends in the
number of low-value episodes per patients seeking care from
FY2015 to FY2019 regardless of the low-value care definitions,
while 4 showed increasing trends (online supplemental
table 5). According to the narrower definition (figure 2),
for example, low-value antibiotics prescription decreased
annually by 11.5% on average (p=0.001); low-value spinal
injection decreased by 7.0% (p=0.001) and low-value oral
betamimetics prescription decreased by 6.4% (p=0.03). In
contrast, low-value serum triiodothyronine (T3) level testing
increased annually by 2.0% on average (p=0.02); low-value
pregabalin prescription increased by 17.4% (p=0.01); low-
value echocardiogram increased by 4.0% (p=0.002) and low-
value hypercoagulability testing increased by 4.9% (p=0.01).
These patterns were similar when using the broader defini-
tion (online supplemental figure 3).

Factors associated with receiving low-value care

After excluding 42 344 patients aged <18and 10945 patients
with missing data on comorbidities, we analysed 292275
patients aged >18 years. Online supplemental table 6 shows
the crude probability of receiving at least one of the 33
low-value services in FY2019. Our multivariable regression
model (table 3) found that older adults had a lower proba-
bility of receiving at least one of the 33 low-value services in
FY2019, while an additional 10-year increase in patients’ age
was associated with an adjusted OR (aOR) of 0.90 (95% CI,
0.90 to 0.91; p<0.001). A higher probability of receiving low-
value care was associated with being female (female vs male;
aOR, 1.37; 95%CI, 1.32 to 1.41; p<0.001) and presenting
with more comorbidities (Charlson’s score >5vs Chal-
son’s score 0-1; aOR, 2.45; 95% CI, 2.29 to 2.63; p<0.001).
Patients treated in largersize hospitals had a lower proba-
bility of receiving low-value care (large vs small; aOR, 0.73;
95% CI, 0.69 to 0.77; p<0.001). When focusing on individual
low-value services, patient and hospital characteristics were
associated with the probability of receiving low-value care.
However, the direction of the association varied by service.
For example, a low-value antibiotic prescription was more
common among younger adults, while low-value serum T3
testing, spinal injection and spinal fusion were performed
more frequently among older adults. Patients treated in
larger hospitals had a smaller probability of receiving low-
value antibiotics prescriptions but a higher probability of
receiving low-value serum T3 testing. Furthermore, the asso-
ciation with Charlson’s comorbidity scores was inconsistent
across services.

DISCUSSION

Using large-scale hospital claims data, we found that
patients seeking care in Japan commonly received low-
value care, with 1 in 20 patients (16 863/345 564) using at
least one low-value service in FY2019, even when applying
narrower definitions of only 33 low-value services. Given

4

Miyawaki A, et al. BMJ Open 2022;12:063171. doi:10.1136/bmjopen-2022-063171


https://dx.doi.org/10.1136/bmjopen-2022-063171
https://dx.doi.org/10.1136/bmjopen-2022-063171
https://dx.doi.org/10.1136/bmjopen-2022-063171
https://dx.doi.org/10.1136/bmjopen-2022-063171
https://dx.doi.org/10.1136/bmjopen-2022-063171

Open access

panuniuo)
usIpiIyo
100> €00 (0'62) 6 0 0 o Ie ur uonduosald sjuessaidspiue O1j0AdU|
100> L0'0> (oo1) 100> L0'0> (oo1) 1 L uaIpIyo ut YNA 103 Aebing
100> 100 (900 2 100> 100> (€0t 8€€ sbnip sadiay-jue snousAesu|
¥0°0 70 (1'6) 1G1 100> L00 (1o e 0991 10d
100> 200 (268) 9 100> 200 (2'98) 9 i Aysejdoibue [eusy
100 L0 (6'19) o 100> 200 (rol) 8 Ll Aisbins oidoosoiyuy
L0'0> €00 (L'v) e 100> €00 (1'v) el 662 ovd
100 L0 (2'99) 8 100 L0 (2'99) 81 /2 poddns Janl| [eloIuy
100 L0 (oo1) g2 100 L0 (oo1) g2 G2 sisaieyde uixojopus
L00 L0 (2'98) 92 100 L0 (2'98) 92 o€ S84} OAI
100 10 (¢'6v) 0¢ 100 L0 (€vy) L2 L9 Aysejdoigapiop
100 L0 (6°9) 82 100 L0 (6'9) 82 viy Bunse} g uiwenrixolpAyip-ge' L
€0°0 €0 (VArdWANE 100 L0 (6'0) OF 99ey Ayde.Bboleydaousosjos|q
100 A0 (6°0) 89 100 rA0) (8'0) €5 1629 Bunsel Hid
200 A0 (2°€) 09 200 20 (9¢) 85 7091 GG> synpe ul Adoosopug
200 20 (€21) 99 200 2o (6'S1) 09 8.¢ uoisny [euids
100 A0 (8’01 ¥ L0'0> rA0) (¢'6) €9 €89 Adeiayy uonoel|
200 A0 (0o1) 99 200 A0 (oo1) 99 99 Je1S8|dAIS SNoUSABIU|
€0°0 €0 (5'ge) €0l €0°0 €0 (L'e€) 96 062 IHIN iseaig
¥'0 LG (1'6€) 0921 ¥0°0 G0 (9¢) 091 20sy Bunse) sseng
L0 20 (282 Lve L0 20 (282) Lve vLe Sol}ewliWelaq snousAeliu|
¥0°0 Gl (e'81) 805 ¥0°0 vl ((WAVE 947 06.2 Bunse} AnjiqenbeoosedAH
el 6Vl (e°99) 261G €0 0¢ (111 L2ol 1516 Bunsey Aysusp [essuiw suog
¥'0 Zy (€9 evvi 7’0 A7 (e'9) 9ev i 21022 weibolpsesoyo]
60 €6 (2'02) e62¢ 60 G'6 (9'02) 282¢ 02661 Bunse} uonouny Areuowind
o) 6'6 (oo1) Geve 20 6'6 (001) Geve Geve uoiduosaid solewiweleq [ei0
¥'0 eyl (¥°28) 8v6¥ ¥'0 Lyl (¢'98) €881 6595 uonoa(ul [leulds
9l 7'e0l (c'69) 982 5¢ ¥'0 6'ce (Lel) vieL 88€09 uonduosaid uljeqebaid
80 €'ee (#"12) 1908 80 oord (r'12) 1908 029.¢ Bunsey jons| g1 wnieg
%@ v'62 (8'91) ¥9L0L 8l 9'ee (Gel) 6518 7¥€09 uonduosaid sonolqnuy
2A1 Buineosas  LoooL/seposide saposida A1 Buinieoas  LoooL/seposide saposida saposids jo oN S92IAI9S aJedy}eaH
sjuaned Jo o, OA1J0 ON OA130 (%)ON  sjuaned jo o, OA1 Jo ON OA1 10 (%) ON
«(Auoy10ads ybiy)

:o_a_:_pwu Jopeoig

uoniulap JOMOoLEN

6102 Jeak |eosi) 8yl Ul sjeudsoy a1ed a1nde gig Ul SaoIAIes (DAT) 8480 anjea-moj Jo Aousnbai4 | ajqeL

Miyawaki A, et al. BMJ Open 2022;12:063171. doi:10.1136/bmjopen-2022-063171



n O o the facts that our analytic sample was a 5% sample,
o= . .
5 2 < and that our analytic hospitals accounted for approx-
.(:'u'..g g 3 X imately 11% of all discharges from acute care hospitals
5 .§ 5 w > ¢ "g: in ]'apan, sim'ple extrapqlation indicates that more than
Lol 2 2 8 S 3million patients experienced low-value care across all
o = V © O ©~ D & o) h 1 1
c 2 ° apanese acute care hospitals in a given year. It was also
£ 5§ g o Jap p given y
8 2 3 3 found that at least 11 low-value episodes occurred per
=} & © o P P
0F 5 9 ? 100 patients in the year. The healthcare spending of
= 3 £ =z r;' low-value care accounted for at least 0.23% of the total
c . . .
S 2| o 2 g -g ) annual medical healthcare spending across the analytic
og| S ® £ c > . . . 1
Z0|0 oo £ w a5 hospitals. A simple extrapolation to the JPY 44trillion
[} =) n C . . . 35 - .
T T o°¢F of Japanese total medical spending in 2019™ indicates
s 5 e 28 1 . 1e
2 3‘5 § 3 =5 at least JPY 100billion (approximately US$ 1billion) of
2|9 S o 23 medical overuse every year, suggesting that low-value
= S Qo o . .
$a|d 2w £ 33 care consumes considerable resources in the Japanese
- - © = p
] § 2§ = 2132 o % universal healthcare system
° X &3 ® 8 £ 3o . ) . .
g5 20—.8 N 8 o 5 2°F Overall, our finding that 4.9% of all patients seeking
BE(28 0 0o 5 £ 32 care at hospitals received low-value care was comparable
[0) [0) = 9 p 10 p
5 B E £ to the figure of 5% reported in Alberta, Canada and 8%
s £ . 5 . .
£9 g 5 o = reported in the USA,’ even though making direct compar-
5 - = ~— [0) '9 . . . B
0 Q8 o >3 isons is difficult because not all of the low-value services
qt-vl g’ Q N O = . . .
&8s g 5 82 measured overlap. Our findings extend previous studies
59 p= Sl I g by demonstrating that low-value care is an important
RLlooov § g _EJ ;: policy issue as well in Japan and suggesting that there
+= g = 8 is room for reducing the burden of low-value care even
8 £ 2 oo s
=] ‘@ = GE) RS under a universal social insurance system.
£ S . L
9 g g o 3 = As a whole, there was no evidence of a clear decline in
o Q . .
b 3 © é’ s 22 the prevalence of low-value services in Japanese acute care
o g . . . .
o2 T 2 0B g 2 hospitals between 2015 and 2019, despite the increasing
) © o o~ % 2 2 awareness of low-value care and its associated harms
c = © . . o . . .
o . 5 8 24 in Japan.®® %7 This is similar to the findings in the USA,
c 2 = £ 095 which showed that low-value care use remained similar or
=00 o g 9o
SE|3 a5 ¢ 852 declined only slightly over time even after the Choosing
3 3 T . . _
EARE g “é. o 2 § Wisely campaign,”™* although the measurement
—_ ~ © o . . .
2o Q! ~ x O 28 methods, timing and target population were different.
g = o [To) Q [0 o5 g g p p
52 o B2 © |5 5 55 Consistent with prior studies, trends in the prevalence of
- S z 9 e = low-value care varied by individual service."' * Five services
3 2 g 29 with high frequency and increasing trends (eg, serum T3
T > . . . 2 .
§ % g T 5 level testing and pregabalin prescriptions) should be prior-
a T c 0o% itised for further investigation to understand the drivers
o N R &
u Ny ET behind these increases and the possible solutions to reduce
o > o [0 9 p
S| « @ £ £ =3 their low-value care use. For 16 low-value services that were
2l Njojojv | & 8§ 8f
] already rare (eg, renal angioplasty and arthroscopic surge
© o %0 Yy & goplasty P gery
- S . . .
g £ o2 for knee osteoarthritis) and 6 services with downward
> ] o2 e . . ope
§ 8 £5 trends, b'ackground monitoring will be helpful in identifying
c e £ 8¢ changes in trends early. The decreasing trends of oral/intra-
% & ’337-% 25 venous betamimetics use and traction therapy for neck/
© 2 . . . .
= o258 % back pain may reflect changes in recommendations in the
£ o °5 g 25 8.' Japanese Society of Obstetrics and Gynecology Guideline in
S > 5 §9fau<Z 2014"" and the Japanese Society of Orthopaedic Association
> £ % » 6 Ew= EQ . . . p 49 P -
- ° g c 5 e 2502 g Guideline in 2012. Moreover, decreased low-value antibi-
= > S22 . iy . . .
g 8|5 g = pER2L8E § otic prescribing for the common cold is encouraging, given
Q £ S0 P g gmsg, §
2 2889 855E3° . - - e
= s 8 5|5 So2c0¢8 the growing global and national attention focused on antibi-
8 . EEE 8223922 otic stewardship and appropriate antibiotic prescribing. This
=| & E ¢ 09w o o O . . e . .
8|6 5 g o 3 E = was in contrast to the stable trend in antibiotic consumption
S -0 . 3 .
e S % T e_ dgooegs from 2004 to 2016 in Japan.* In response to this trend, the
= 9 5 8 88 23889500 Japanese government in 2016 introduced a policy goal to
= | SZ2a0l FeRsk= o :
* = reduce the use of antibiotics by two-thirds by 2020. In pursuit

6 Miyawaki A, et al. BMJ Open 2022;12:€063171. doi:10.1136/bmjopen-2022-063171



8 Open access

Table 2 Healthcare spending of low-value care for 33 healthcare services in the fiscal year 2019

Narrower definition Broader definition

Total healthcare % of overall Total healthcare % of overall

spending,* JPY healthcare spending,* JPY healthcare
Low-value services (millions) spending (millions) spending
Antibiotics prescription for common cold® 196.0 0.01 253.3 0.01
Serum T3 level testing for hypothyroidism?® 209.6 0.01 209.6 0.01
Pregabalin prescription for back pain®' %2 605.0 0.02 3473.6 0.14
Spinal injection for low back pain® 1733.8 0.07 1760.2 0.07
Oral betamimetics prescription® 61.3 0.002 61.3 0.002
Preoperative pulmonary function testing® 119.0 0.01 119.2 0.01
Preoperative echocardiogram® 252.7 0.01 253.8 0.01
Bone mineral density testing at frequent intervals® ' 84.0 0.003 431.0 0.02
Hypercoagulability testing for patients with deep vein 21.8 0.001 23.4 0.001
thrombosis® '°
Intravenous betamimetics for inhibiting preterm labour, 101.9 0.004 101.9 0.004
>48 hours®*
Preoperative stress testing or stress testing for stable coronary 49.8 0.002 930.5 0.04
disease® '°
Preoperative breast MRI®® 46.5 0.002 49.9 0.002
Intravenous sivelestat for acute respiratory disease syndrome® 52.0 0.002 52.0 0.002
57
Traction therapy for back pain or neck pain®5° 0.4 <0.001 0.5 <0.001
Spinal fusion for lumber stenosis'" ®' 1038.2 0.04 1184.6 0.05
Endoscopy for dyspepsia for people <55 years or colonoscopy 40.6 0.002 41.2 0.002
for constipation in people <50 years'’
PTH testing for patients with stages 1-3 chronic kidney 1.9 <0.001 2.0 <0.001
disease®
Electroencephalography for headache® 6.4 <0.001 19.7 0.001
1,25-dihydroxyvitamin D testing in the absence of 2.2 <0.001 2.2 <0.001
hypercalcemia or decreased kidney function®
Vertebroplasty for osteoporotic vertebral fractures® ! 459.3 0.02 525.8 0.02
Inferior vena cava (IVC) filters for the prevention of pulmonary  118.6 0.01 118.6 0.01
embolism®
Endotoxin apheresis for sepsis®? & 297.1 0.01 297.1 0.01
Artificial liver support for acute liver failure®* 10.8 <0.001 10.8 <0.001
PAC in the ICU® 5.9 <0.001 5.9 <0.001
Arthroscopic surgery for knee osteoarthritis® ! 68.5 0.003 288.0 0.01
Renal angioplasty® 89.9 0.004 89.9 0.004
PCI with angioplasty or stent placement for stable coronary 26.7 0.001 2454.5 0.10
disease®
Intravenous anti-herpes drugs for sudden sensorineural hearing 0.1 <0.001 0.3 <0.001
loss®®
Surgery for vesicoureteral reflux'’ 8.1 <0.001 8.1 <0.001
Tricyclic antidepressants prescription for children without other 0 0 0.1 <0.001
psychological disorders®®
Carotid endarterectomy in asymptomatic patients® ' 0 0 92.1 0.004
Nasolacrimal probe in infants' 0 0 0 0
Electroconvulsive therapy in children'’ 0 0 0 0
Total 5708.3 0.23 12861.3 0.51

*The healthcare spending was calculated based on a fee-for-service method. Healthcare spending on services was multiplied by 20 to approximate
the healthcare spending for the entire patient population from 5% samples.

ICU, intensive care unit; JPY, Japanese yen (110 JPY=1US$ and 140 JPY=1 British pound); PAC, pulmonary artery catheterisation; PCl,
percutaneous coronary intervention; PTH, parathyroid hormone; T3, triiodothyronine.

Miyawaki A, et al. BMJ Open 2022;12:063171. doi:10.1136/bmjopen-2022-063171 7



Open access

A. Narrower definition B. Broader definition

[2]

<

© 200

=

©

o

]

S 1501

-

=

)

o

% 100

°

o B 2015

R

[} M 2016

S 509 W 2017

S)

° 2018

= 2019
0,

Figure 1 Total number of low-value episodes per 1000
patients: fiscal year 2015-2019. Among the 33 identified
low-value services, we evaluated the aggregated number of
31 low-value services that were measurable throughout the
period, except for bone mineral testing (measurable from
FY2017) and breast MRI (measurable from FY2016).

of this goal, Japan has successfully promoted the education
of physicians, the financial incentive for not prescribing anti-
biotics to children and public awareness campaigns using
posters.** In a similar vein to a previous study that showed
how the trend of antibiotics prescribing was influenced
by this nationwide policy,”” our findings suggest the possi-
bility that bolstering and combining such supply-side and
demand-side interventions may work to reduce low-value
care. However, our finding contrasts with studies in the USA
that showed recent stable or increasing trends in inappro-
priate antibiotic prescribing,” ** meaning that further inves-
tigations are needed to understand how and why the effect

(.
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Figure 2 Number of low-value episodes per 1000 patients
for 17 common low-value services: fiscal year 2015-2019.
We focused on 17 healthcare services, with most episodes
involving low-value care (narrower definition) in the fiscal year
2019. PTH, parathyroid hormone; T3, triiodothyronine.

3

of global initiatives to reduce low-value care may differ by
country.

Patient characteristics such as age, gender and Charlson’s
score were associated with the risk of receiving low-value
care. For example, in the case of antibiotics for the common
cold, physicians may be more defensive to patients who have
more complications and, as a result, may be more likely to
prescribe unnecessary antibiotics. Akin to a previous study
in Canada, however, the associations with age and Charl-
son’s score were inconsistent across services. We also found
that the probability of receiving low-value care differed
depending on hospital characteristics. The inconsistent
direction of association with hospital size across services
suggests the importance of measurement and reporting of
specific low-value services at the hospital level.”” The varia-
tions in low-value care frequencies across healthcare organ-
isations were similarly reported in previous studies in the
USA®**"* Our study extends those findings by suggesting
that providerlevel drivers influence the overuse of indi-
vidual low-value care even in the Japanese health insurance
system strictly regulated by the government. Do to the lack of
data, other providerlevel characteristics including hospital
ownership, location and teaching status, were not assessed
in the current study. Further studies are needed to evaluate
structural hospital characteristics associated with the provi-
sion of low-value care. For example, private hospitals, which
account for approximately 80% of total hospitals in Japan,*
may have stronger incentives to provide profitable health
services, including low-value services.

Our study has several limitations. First, although we inves-
tigated as many as 33 measures of low-value care, identi-
fied based on solid clinical evidence, we did not consider
other possible inappropriate care. For example, we could
not capture services beyond the coverage of the Japanese
health insurance system. Further research investigating
more kinds of evidence-based low-value care will help to
improve the understanding of low-value care provision in
Japan. In addition, we did not capture downstream effects
caused by inappropriate care, such as healthcare spending
on adverse events and complications associated with low-
value care. Despite these limitations, our estimates suggest
that low-value services in Japan are substantial. Second, as
with any direct low-value care measurement studies, our
estimates were limited by using claims data. The claims data
can precisely capture whether procedures are provided but
do not include detailed clinical information of the sort that
is often required to determine the appropriateness of the
procedures, which is in contrast to medical record data.
In selecting low-value care recommendations, we empha-
sised specificity with which overuse could be identified to
address this uncertainty. We also reported the narrower and
broader definitions with different sensitivity and specificity,
following the methods used in previous studies.” Despite
these limitations, claims-based measurement of low-value
care could be performed at less cost than medical record
data and is helpful for continuous monitoring and payment
policy. Validation of claims-based measurement of low-value
care using medical records as a gold standard would be
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Table 3 Association between patient characteristics and probability of receiving low-value care (narrower definition) for adults

aged >18 in the fiscal year (FY) 2019

Adjusted OR
(95% CI)

At least one of the 33
low-value services

Antibiotics prescription Serum T3 level testing for Spinal injection for low Spinal fusion for
for the common cold

hypothyroidism back pain lumbar stenosis

0.90"*
(0.90 to 0.91)

0.75*
(0.74 to 0.76)

Patients’ age
(every 10 years)

Patients’ sex
(reference: male)

1.37 1.02
(1.32 to 1.41) (0.96 to 1.08)

Charlson’s comorbidity score
(reference: 0-1)

Female

2-4 1510 1.49™
(1.45 to 1.57) (1.38 to 1.60)
5+ 245+ 2.61%

(2.29 to 2.63) (2.31 to 2.96)

Size of treating hospital
(reference: small)

Medium 0.82" 0.60***
(0.78 to 0.86) (0.55 to 0.64)
Large Q7T 0.37"

(0.69 to 0.77) (0.34 to 0.41)

1.03*
(1.01 to 1.06)

1.30%
(1.26 to 1.34)

143"
(1.28 to 1.61)

1.74" 1.06 1.04
(1.60 to 1.88) (0.95 to 1.19) (0.62 to 1.73)

DT 0.68™* 0.54
(2.50 to 2.98) (0.59 to 0.79) (0.27 to 1.08)
6.04" 0.96 0.59
(5.35 to 6.82) (0.74 t0 1.26) (0.14 t0 2.42)
1.16 0.45"* 1.10
(0.99 to 1.35) (0.39 to 0.51) (0.43 to 2.84)
1.5 0.31"* 1.53

(1.31t01.78) (0.26 to 0.37) (0.58 to 4.01)

The size of the treating hospital was categorised according to the number of beds as follows: small (<200 beds), medium (200-499 beds) and large (>500 beds).
After excluding 10945 patients (3.6%) who had missing data on comorbidities, we analysed 292275 adult patients seeking care at an analytic acute care hospital,
including outpatient and/or inpatient services, at least once in FY2019 (note that the same individual might be double-counted if he or she visited a different
hospital). We regressed the indicator of receiving at least one of the 33 low-value services in FY2019 on the patient characteristics (age, sex and Charlson’s
comorbidity score at the first visit of FY2019) and treating hospital size by using logistic regression with Huber-White robust standard errors. We similarly calculated
the OR for receiving each of the four selected low-value services at least once in the year in the same manner. Antibiotics prescription for common cold and T3 level
testing for hypothyroidism are the two services with most episodes involving low-value care (narrower definition), and spinal injection for low back pain and spinal
fusion for lumbar stenosis are the two services accounting for the greatest healthcare spending in FY2019.

**P<0.01, **p<0.001.
T3, triiodothyronine.

needed to elucidate the relative strengths and weaknesses of
claims-based measurement. Finally, while the patient popu-
lation covered acute care hospitals, it did not examine other
medical facilities, such as outpatient clinics, non-acute care
hospitals and nursing homes. Patients treated in these facil-
ities may have different patterns in receiving low-value care
and thus warrant further investigation.

CONCLUSION

Our claims-based measurement of low-value care revealed
that a substantial number of patients were receiving low-
value care in Japan. The overall trend in low-value care use
remained similar or declined only slightly over time, despite
increasing awareness of waste of healthcare spending in
Japan. Identifying and measuring low-value care is an essen-
tial step in reducing it, and it is hoped that close collabo-
ration with clinicians and policymakers will improve the
indicators of low-value care developed in this study or add
new ones.
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