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INTRODUCTION

The COVID-19 pandemic has disrupted routine medical ser-
vices worldwide. Physicians have been required to postpone
routine outpatient visits of those with chronic diseases, includ-
ing diabetes, to reduce the risk of COVID-19 infection.1,2 Self-
quarantine can pose a major threat to patients’ access to
primary care, which is necessary to prevent diabetes compli-
cations. Since uncontrolled diabetes can increase the risk of
serious illness from COVID-19,1 reduced diabetes care may
have significant public health consequences. However, little is
known about how much the care for people with diabetes has
reduced during this pandemic. We evaluated nationwide
changes in diabetes care in outpatient settings during the
COVID-19 outbreak in Japan.

METHODS

We used a de-identified hospital administrative database for
Japanese acute care hospitals, built by Medical Data Vision
Co., Ltd. (Tokyo, Japan).3 We analyzed hospital-level data on
claims for each medical practice (identified by reimbursement
codes) for 186 continuously observed hospitals during weeks
2–17 of 2019 and 2020, including the peak of the first wave of
the COVID-19 outbreak (weeks 15–16 of 2020). We used this
database because Japanese acute care hospitals offer large
volume of routine outpatient ambulatory care as well as inpa-
tient and emergency department care.4We preliminarily found
that this dataset covered 2,043,167 outpatient visits (5% of the
nationwide hospital outpatient visits) in January 2019, accord-
ing to the Hospital Report (a government-designated monthly
survey that covers all hospitals nationwide).
We described the weekly numbers of claims for the follow-

ing diabetes care procedures in outpatient settings: HbA1c
test, serum creatinine test, urine protein test, fundus examina-
tion, diabetic foot care service, and diabetic kidney care ser-
vice (details were in the Table 1 legend). We estimated the
adjusted incidence rate ratios (aIRRs) by comparing counts of

the procedures during the outbreak (weeks 9–17 of 2020, the
period after February 25, when the Japanese government
issued its first COVID-19 policy, referring to the suspension
of large-scale gathering and recommendation for remote
working) with those for weeks 2–17 of 2019 and weeks 2–8
of 2020 using a Poisson regression. Week-of-year and year
dummy variables were included to adjust for seasonal and
year-specific factors (difference-in-differences framework).

RESULTS

During weeks 9–17 of 2020, the weekly numbers of all the
procedures for diabetes care declined compared to weeks 2–8
of 2020 (Fig. 1). The decline was statistically significant for all
the procedures after adjusting for seasonal and year-specific
factors. The number of procedures per week in weeks 2–8 vs.
weeks 9–17 of 2020 for HbA1c tests decreased from 52,392 to
44,406 (crude rate reduction, − 15.2%; aIRR, 0.86; 95%
confidence interval [CI], 0.80–0.93; p < 0.01), for serum cre-
atinine tests from 143,064 to 122,806 (− 14.2%; aIRR, 0.87;
95%CI, 0.81–0.93; p < 0.01), for urine protein tests from 8329
to 7091 (− 14.9%; aIRR, 0.87; 95%CI, 0.82–0.92; p < 0.01),
for fundus examinations from 24,568 to 21,096 (− 14.1%;
aIRR, 0.83; 95%CI, 0.76–0.91; p < 0.01), for diabetic foot
care services from 369 to 309 (− 16.4%; aIRR, 0.85; 95%CI,
0.74–0.97; p = 0.01), and for diabetic kidney care services
from 257 to 207 (− 19.4%; aIRR, 0.83; 95%CI, 0.74–0.94;
p < 0.01) (Table 1).

DISCUSSION

During the COVID-19 outbreak in Japan, the number of
services for diabetes care significantly declined from the pre-
ceding weeks. The declines were also found for diabetic foot
care service, which is recommended even during the pandem-
ic.5 These findings suggest the possibility of long-term im-
pacts on the development of diabetes complications. Efforts
for constant follow-up of high-risk patients may be required to
prevent diabetic vascular complications.1 Telemedicine may
be promising for continuous diabetes care while reducing the
risk of COVID-19 infection,6 given that the count of the
reimbursement codes for telemedicine use was still small in
Japan (accounting for 0.02% of all outpatient care services in
our dataset).
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Limitations of this study include the patient population,
which covered only acute care hospitals (= general hospitals)
but not clinics and thus might have more comorbidities com-
pared to patients visiting clinics. Furthermore, some patients
might be required to move to clinics for diabetes care during
the outbreak to reduce COVID-19 infection risk at hospitals,
which might explain part of our findings. Some of the proce-
dures we evaluated were not specific to daily diabetes care
(i.e., serum creatinine tests in emergency services). The clin-
ical outcomes of decreased diabetes care remain unknown and
warrant longer-term studies using patient-level data.
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Table 1 Change in the Number of Diabetes Care Procedures During the COVID-19 Outbreak

Procedures‡ No. of procedures per week* Difference between
weeks 2–8 and weeks
9–17 of 2020

Adjusted incidence rate ratio†

Weeks 2–8 of 2020 Weeks 9–17 of 2020 Counts % change Estimates 95%CI p values

HbA1c test 52,392 44,406 − 7986 − 15.2 0.86 0.80, 0.93 < 0.001
Serum creatinine test 143,064 122,806 − 20,257 − 14.2 0.87 0.81, 0.93 < 0.001
Urine protein test 8329 7091 − 1237 − 14.9 0.87 0.82, 0.92 < 0.001
Fundus examination 24,568 21,096 − 3472 − 14.1 0.83 0.76, 0.91 < 0.001
Diabetic foot care service 369 309 − 61 − 16.4 0.85 0.74, 0.97 0.014
Diabetic kidney care service 257 207 − 50 − 19.4 0.83 0.74, 0.94 0.002

CI, confidence interval

*The numbers of procedures were shown as a weekly average over the corresponding weeks
†A Poisson regression was applied to estimate adjusted incidence rate ratio with week-of-year and year factors adjusted. Heteroscedasticity-robust standard errors were used for inference. p < 0.05 was

interpreted as statistically significant (R 3.6.2)

‡Reimbursement codes for the procedures were as follows: 160010010 (HbA1c test), 160019210 (serum creatinine test), 160000410 and 160004810 (urine protein test), 160081010, 160081130, 160203710,

160203810, 160081550, and 160199310 (fundus examination), 113010010 (diabetic foot care service; foot care and related education provided by physicians and nurses for people with diabetes (PWD) with risks

of diabetic gangrene, arteriosclerosis obliterans, or diabetic neuropathy), and 113013610 (diabetic kidney care service; clinical examinations and lifestyle education for PWD with diabetic nephropathy, conducted

by physicians, nurses, and nutritionists)
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Fig. 1 Trends in the number of diabetes care procedures in outpatient settings for 186 Japanese hospitals in 2019 and 2020. We identified each
diabetic care procedure by using reimbursement codes for medical fee payments used throughout Japan. The number of procedures in week 1

(the year-end and New Year Holidays) was very small and thus not shown.
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