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Hospital Avoidance during the COVID-
19 Outbreak: Evidence from the Oldest-
Old Japanese Population

RONG FU, MASATO OIKAWA, AKIRA KAWAMURA,
HARUKO NOGUCHI, & ANY OTHER PERSONS TO BE
INTERESTED IN
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Research Question

Did the COVID-19 Outbreak discourage people from seeking non-COVID medical treatments?

= Evidence from the oldest-old Japanese population

If s0,
= Which department was most sensitive to the COVID-1% outbreak?
= Did the hosptial avoidance increase excess mortality in one- and two-year periods?

= How was the medical spending altered by the hospital avoidance?

= Did the hospital avoidance motivate suppliers to act with stronger financial incentives?

Policy Implications

Causal inference on the consequences of reducing medical treatments among the oldest -old

= Oldest-old: with the most intense needs on medical treatment -> significnat cost implications

= Reduce in high-value vs low-value treatments
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Research Question

The impact of shelter-in-place (SIP) policy (i.e., socal distancing) on non-COVID healthcare utilization
Policy: SIP — endogenous to COVID-19 pandemic

Outcome |: procedures
* Preventive healthcare services: colonoscopy screenings, mammogram, infant immunizations
* Elective services: MRs, musculoskeletal surgery, cataract surgery

* MNon-elective services: labor and delivery, chemotherapy, angiograms
Outcome I in-person vs telemedicine

Outcome [I: institution types

= Dffice of physicians, general and medical service hospitals, health and persenal care stores, office of dentists, medical and diagnostic

|zboratories, nursing care facilities, retirement communities and assisted living facilities, specialty hospitsls

Data: medical claims data

Weekly aggregates of claims collected by Castlight Health in 2019 and 2020
= Castlight provides price transparency and health benefits te self-insured employers
= Castlight receives daims for all employees of those employers

= Foousing on the under-age 65 employees: 6.4 million in 2019 and 6.8 million in 2020

Outcome | (procedures) and Outcome I (in-person vs telemedicine)

= The weekly number of patients who received the procedure / 10,000 eligible persons

Issue

= Sample selection: observing only those who are employed and receive coverage from an employer, higher

income and education levels
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Data: cellphone-based measures of health
utilization

GPS pings from about & million points-of-interest (POI) by SafeGraph
= Using weekly file, one row for each POL
= For each POI: geographic location, imdustry, total number of visitors

= Picking up 8 types of locations: Outcome I {institution types)

Data: SIP policies and COVID-19 cases and
deaths

Data collected by Cook et al. (2009)
= 5|P policies from news reports for each county

= Counties without news reports on 51P are assumed to follow the state's policy

USAFacts
= The week of the first COVID-19 case for each county
= The week of the first COVID-19 death for each county
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Methods: DD with fixed effects

patients,,, = @ + §, SIF, + I, caseweeks,, + Ep,deathweeks,, +
B &, + vyweek, + t,year, + yeounty, +

= pﬂtimrsg'g?:s;ut:om es for prc-cE!ldjure i county g and week T
] S'IPEI.: 5IP pelicy
= caseweeksgr: number of weeks since the first case
= deathweeksgy: number of weeks since the first death
= Kj: age and gender of patients
0OLS, SE clustered at the county level

= Also used log-transformed outcomes

Methods: Event study

patients,, = a + I8 5IF, + Egy ca.smsaksgt + Eptdemhwssk.s'gt +
B &, + vyweek, + tyvear, + yeounty, +
Eige (1)
= @] test the impact of the pelicy in weeks before and after implementation

= 10 weeks before and 20 weeks afber
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Pamel A Froventive Care Panel B: Elertive Care Panel C Nan-Eleotive Care
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DD: Log-
transformed
outcomes

Similar results
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Summary

Large reductions in use of preventive care and elective services, small changes in non -elective care,
and no change in labor and delivery.
= Contrelling for COVID-19 prevalence largely reduces the impacts of 3IP policies

= Much of the reduction would have ocourred even in the absence of the peolicies

Reductions in office-based visits and increases in the use of telemedicine

= The absolute changes in telemedicine only offset only 48% of the reduction in office-based visits

Hospital avoidance and unintended deaths during the
covid-19 pandemic.

ZHANG, J. (2021)
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Research Question

Whether the first wave of COVID-19 in the US altered the consumption of non-COVID-19
healthcare?

If the changes in healthcare utilization affect non -COVID-19 mortality rate?

= Are the impacts different by patient characteristics?

Data and Measurements

Veteran's Health Administration Corporate Data Warehouse (by Veteran Affairs, VA)
= & million U5 veterans who have ever received medical care at any VA facilities

= In-person cutpatient visits: Emergency Room and Others

= (Orthers: urgent care diinic, primary care/medicine, dliniczl pharmacy, mental hesith clinic, snd general internzl medicine

Death records in the Corporate Data Warehouse

= Inpatient deaths coour in VA inpatient facilities, supplemented by 554 Death Master File

COVID-19 cases and deaths
= Mational-level: New York Times

= VA-level: VA COVID-1% Shared Data Resources
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Methods

Owerall changes during the COVID-19 period
* Zuy = @y T @y + 6y for weeks (w) between 2010 and end of February 2020 (¥] .
= All 2020 weekly values fw.zuzn are projected with CI

= Mazirch 18 - May 5 refermed 2 the “early months™

County-level changes during the COVID-19 period
# Y = BCOVID1Y Period,, + a; + ay + AX 4y + €44 for each county (c)

= COVIDAS Period,, iz an indicstor that takes on the value of 1 for the weeks betwesn March 18, 2020, and May 19, 7020

= ¥, and &, are county snd week fised effects; and X, are time-warying county-leve| controls

Methods

Patient-level changes during the COVID-19 period
* Pyg = BpPestCovidy % C; + a; + ay + 08Xy + &4y for for patient i in quarter g

= £y is an indicator variable for whether the patient has a particular characteristic

= Health risk [the medizn of Elichauser comorbidity soones, 9.48), senior (65+). black, female, living slone, hesith care proactive [received = flu
shot bevween September 3018 and February 2019).

: Pasr(.‘al:id.._f is an indicator for the second quarter of 2020
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TABLE 1. Health-care wilization and martality during the COVID-19 pericd by
county [COVID-1% deaths by May 19, 2020)

Mortality P

All cournties COVID=19 deaths COVI0-19 deaths
m 12 13)
Decrease in ER use A ‘Weelly emvpency depariment visits per 1000 veerars:
[dependenm vigiahk: emergency departssesr visies)
Increase in mortality COVID- 19 perind L4 LT Lt
10 1115} T
ean dep, var, 470 AHE P
M (eounty-week) 3T 685 pap L} 130,338

B. Weekly murtaliry per L0 vetcrani
{dependins variable: veteran deaths)

VD B9 period e o2 [INiE g
n.0a} |0ORT} {000

ean dep, var (] [IF7 [I&]

N {crmnby- werk} T AR BT A 146,135

Utilization and Mortality
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B Figh
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amm
O
e
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[ Y
I
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i
Nty Ll D g COWT
i
i
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- . % P
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= Living alone
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Summar}f

COVID-19 first wave causes a decline in ER and other outpatient visits by 38% and 46%,

respectively.

“Emcess death” [number of deaths during the pandemic above predicted levels absent of

pandemic): 19.5% increased increase in total veteran mortality

Association between declines in healthcare utilization and excess deaths

= Greater public efforts must be directed at outreach and healthcare access for theses vulnerable groups

Thank you.
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= Data period: November 2021 - August 2022
* The & and T woves: the Omicron variant
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= During the pericd of data collection, most regions had
positive cases of COVID-15
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= Sharp dips in use during Jan-Feb 2022 [the 6% wave) and
Jul-aug 2022 [the 7% wave]

I |npatient Care = 4 significant rebound in Jun 2022

= The declines in costs and days are notable for individuals
who used medical services
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= Sharp dips in use during Jan-Feb 2022 [the 6% wave|
Dental l:are = & significant rebound in Jun 2022
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= Sharp dips in use during Jan-Feb 2022 (the 6% wave|

Fharmaceuticals = A significant rebound in Jun 2022
= & similar pattern for total monthly medical costs and days
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I Overall Medical Use
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In pat iant Care = A5 similar pattern as for the overall medical use

I Out pat ient Care - As similar pattern as for the overall medical use
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= Sharp declines in dental care use during Jan-Feb 2022 and Jul-
Aug 2022

Dental Care = A positive income gradient in the likelihcod of dental care
utilization
= Moincome gradient in the total costs and days for dental care
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= Sharp declines in dental care use during Jan-Feb 2022

= A& negative income gradient in the likelihood of having

Pharmaceuticals pharmaceuticals
= MNoincome gradient in the total costs and days for
pharmaceuticals
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Evidence from the Oldest-Old
Japanese Population

2023810484 5
FFO# 20238 K W1E ¥
&5 Rong Fu [Waseda Unversity)

Fact Check

COVID-19 Cages
R i

- 104 -



Haapital Admissian

¥

"

fﬁ"’=

B

oy

ﬁ*'?g::::","

4

3
I *1.

l=
1

.’?
-";.,};

=
3

Hiiy
(i
Ry

""r!

i
3
-

- 105 -



Research Question

* Do pre—emergency messwres lead to hospital
avoidance?
* Does a swrge in COVID-19 cases contribute to

hospital avoidance? If yves, does this effect differ
basad on the status of the measures in place?

Outcomes

* Extensive Margins
» Hezlthozre Utilization, Hospital Admission, Outpatient
Visits, Dental Care, Pharmaceuticls
* Imtensive Margins (If use)
* The overall costs for each category [in 10,000 JPY)
» Overall costs = QOP + Public Insurance Coverage

Variables of Interest

* Pre-Emergency Measure (=1 Yes, =0 No)
* COVID-19 Cases per millicn population

Covariates

* Individual characteristics
» Gender
» Quintiles of age and income
* Primary reason for hospitzal admission |if any)
 Primary reason for outpatient visit [if any)
* Supplier capacity
» Quintiles of COVID-19 bed Occupancy
* Fined effects
» Sacondary medical arez FE
* ‘fear znd month FE

Methods

yps = 2+ FMeasure, + prase,,

FXime8 + Lipar + P + e+ Vime
r Cwerall impace of the pre-smagency Mmaanrs

n

Uyps = @+ TMO@SETE,, + ¥y Case,, & Mensure,, = Cose,,

+xbl:E*".‘5m:+#m*|r:*Tmr [2]
* Thabmpasad COVID- L3 e adfrioos tha pre-Smargersy Magiuns
r The bnpec of COVID-L3 cane el 1he Dre-STargency MAmLre

Results

Pre-Emergency Measure and
COVID-19 Cases
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Patterns of Healthcare Utilization
during the Later Stages of the COVID-19
Pandemic: Evidence from Japan’s
Oldest-0Old
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$R 451 Rong Fu {Waseda Unversity)

Objective

* The study aims to analyze the healthcare-seeking behaviors of
lapan’'s oldest-old population during the later stages of the
COVID-19 pandemic.

= We particularly focus on how these behaviors changes with
1. Public health measures
2. The pandemic severity, and
3. Income levels.

COVID-19 and Response in Japan

= Initial Qutbreak and Response

= First confirmed COWID-19 case on January 16, 2020, from a traveler from
wuhan, china.

- Japan faced eight infection waves, with the first five caused by the original
and more virulent Alpha and Delta variants.

of States of y (|50E) and States of Precautionary

Emergency (S0PE) to enforce social distancing.

= Shift with Omicron Variant (study period)

= Wawes Vi1 driven by the Omicron variant, characterized by high
transmissibility but milder outcomes.
Introduction of only SoPE during Wave V1, indicating a less stringent public
health response.
Mo further measures post-Wave V1, showing an adaptive strategy to the
changing pandemic landscape.

= Implem
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Patterns of Healthcare Utilization

+ Early Pandemic Healthcare Avoidance
= Initial widespread fear and uncertainty, leading to healthcare avoidance,
especially among the oldest-old.
= Priortization of COVID-1% care over routine health services resulted in
postponed or delayed cre.
+ Changing Dynamics with Omicron and Vaccinations

= The rise of the Omicron variant and widespread vaccination encouraged
gradual re-engagement with healthcare services.

= Enhanced infection control and targeted public health messages improved
confidence in seeking care.

= Pandemic fatigue and improved understanding of COVID-19 risks may
influence ongoing healthcare decisions.

Data

+ National Database of Health Insurance Claims (NDB)
= NDE Covers the entire lapanese population.
= Period: Nevember 2021 to November 2022
= Focus: Individuals aged 75+ | defined as the oldest-old).
= Sample Size: 1,769,537 individuals aged 75+, with 198,952,929 associated
health insurance claim records.
+ Supplementary datasets

= COVID-19 cases, healthcare system capacity (hospital beds and
admissions), and governmental response (SoE/SoPE status) at regional
lavels.

= Datasets converted to monthly format and linkad with claim records by the
municipality of residence.

Measurements

Tabie 1
N | Mean 5D

Ac Extensive
Healthoare Utifzstion 198952929 | 0B42 0383
annﬁulmm 198,952,929 0034 0226

et Wisit 19,932,929 | 07E3 0411
Dentail Care 198,952,929 0.208 0405
B: Intensive
Totsl Costs 167,437,977 BE.60 23054
Inpatient Costs 10702966 | E3132 37334
Cutpatient Costs 156,186,993 4337 =730
Dental Casts 41424431 1463 2101
C: COVID-18 severity and SoPE memsures
Cases 1sg332329 | 0013 oon
Messure 198,952,929 0260 0432
D Indivi istics and capacity
Imcome
a1 40199764 | 3742 2083
az 39,47E,624 TEAL T2
@ mEM | 11743 2100
a4 39,801,160 236.33 3331
a3 m3az60e | smam mam

Other Covariates

* Individual characteristics
* Gender
* Quintiles of age
* Primary reason for hospital admission (if any)
* Primary reason for outpatient visit {if any)
* Supplier capacity
* Quintiles of COVID-13 bed Occupancy
* Fixed effects
* Secondary medical area FE
* ‘ear and month FE



Methods

* The association between SoPE measures and healthcare
utilization and costs.

¥ige = Bo + By Measurey, + Bah{caseg ) + KigeBa + e + 1 + pige +£1ge (1)
= for individual { residing in region g at time t.

- Measursg is the indicator of SOPE measuras.

- Ad

i ilizztion following the i F SoPE

mazsures.
= The comelation between medical costs and the 50PE measunes is less
straightforward and potentially smbigeaus.
= We also control for h[cnsagk}. a guadratic polynomial function of new
COVID-19 cases, expanded to COSEge + mssjt.
+ kreflects the nonfinear impact of the pandemic’s severity.

Methods

* The interaction between the severity of COVID-19 cases and
healthcare behaviors, with SoPE as a mediator.

Yige = 6 + [Meazure, @n(case, ) |6+ Xygep + 1, + 1, + 0y Hee (@
= The pattern in healthcare utilization varies with
1. Incrementzl changes in COVID-19 cases, and
2. The presence of SaPE measures
= We evaluated the average marginal effects (AME) of COVID-19 case
number and the marginal effects across different pandemic severity levels.

* Heterogeneity by income levels
= B, from Eq(1) and AME w and w/o Measures from Eqf2]

Results

- I
Mass  Model 1 Podal 2 Podal 5 Podel 4
- L] LA LY
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Heupt Adminse o054 o | O |t ooook |+ o0 | ¢
o) o) {open)
Outptiert Val OFES  Gi81 | SR QAT | S poatE | 4+ opoF | ve
o) fomos) fooes) {o.oos)
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x| | el | ey |
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Inchetiual traracte-bties and heakhors capacty o eu en s
Squared S o ho o e
pry— P L —
Gouaicn. [£] Pe0AK " pels tpedd 11

PR

1
Totd Conty
1
i RETERS ) T ..{i..
i g

* wolissars 0 whasa

Figure 2

g OWID-19 saverity
Wit Tach grag I the Ngure reprecens » distinct regresics Serived from Coumics (2L, wh tee berm [ Mamnere, @A caney, |0
e 8, Meanre,, + Boavs, + dycared & 8, Meonrs,, % cove, 48, Weane,, = case, . Speceal, whan 5Pl
FomaLLT e vt I iR Bk AL, The BT SorBANT MR B Gt Tied B = 2l CEI0s. Cormnmy nder S0P mamune
I doml, the noslese Wvece bacomar 8 4 J0cnre, + lyMasTrr, + 2, MemnrE,, + cane,, . 11 skize f the wers
e p e stact xt wurioun s

el par e, pacpie, per B4 cavm powr illice | AW minscs dor
mearge, margiaal sftect. For AN nemuty, Gt st are mported with rosiat stsdend arra s parerthenss. The msfidence
sz bybar £ 10T 12

P -y

- 117 -

Figure
Pctec Cach graph In Figare 3 b dvided oo tiree panslc.

= thnges In CON o9t o
Egpastion 3]. Fach data point in the pasein i 4z inchvidusl ertiesion, accompanied by b 1 depict the oofisesce PEsnal te

L - .
damztm 199 morfidmncs immeal For al stimation, point seima w8 prsrted sngids bt e s, whic ane
ncimadiin parerthanm, Stuscard s dusere e tha SR inaal

Discussions

* SoPE Measures and Healthcare Utilization
= 50PE correlated with moderate reduction in healthcare utilization, less so
than early pandemic, indicating cautious behavior but adjustment ower
time.
- Healthcare costs not uniformly decreased; reflects changes in service
utilization rather than overall spending reduction.

= COVID-19 Severity, SoPE, and Healthcare Behavior
= Increase in COVID-19 cases correlated with reduction in healthcare
utilization.
Activation of SoPE reverses trend of decreased healthcare utilization,
suggesting trust in safety protocols and systemic capacity.
= motable decline in dental care with active SoPE; highlights risks of
neglecting oral health among the oldest-old during the pandemic.

Discussions

= Heterogeneity by income

= Minor role of income on healthcare-seeking behavior, indicating equitable
access across income levels due to universal health insurance.

= Income disparity avident in dental care utilization, pointing to the nead for
targeted policy interventions

= Key Insights
= critical to understand the oldest-old's healthcare behaviors for effective
pandemic response.

= Study offers valuable insights for ensuring healthcare access and protecting
vulnerable populations during ongoing and future health orises.

Thank you
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