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Regional variation in COVID-19-related outcomes and health services in Japan
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We evaluated the relationship between vaccination and the COVID-19
healthcare delivery system during the Omicron-predominant period, as well as regional differences in
the healthcare delivery system. The odds ratio for hospitalization due to vaccination compared to
non-vaccination tended to decrease with increasing number of doses. The median odds ratio (MOR: the
median odds ratio when comparing COVID-19 patients with the same background in municipalities with
high and low hospitalization tendencies) was 1.70 during the BA.1/BA2 outbreak period, while it was

1.18 during the BA.5 outbreak period. Regional differences in hospitalization were observed among
municipalities during the BA.1/BA2 outbreak period, but these differences narrowed during the BA.5
outbreak period, suggesting the impact of the fourth vaccination.
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1. BA.1/BA.2 BA.5
BA.1/BA.2 BA.5
N =6,395 N = 11,409
o (SD) 78.7 (8.2) 78.7 (8.1)
> ()
2,737 (42.8) 6,669 (41.5)
3,658 (57.2) 4,740 (58.5)
> ()
527 (8.2) 766 (6.7)
1 44 (0.7) 42 (0.4)
2 3,310 (51.8) 469 (4.1)
3 2,514 (39.3) 5,665 (49.7)
4 0 (0.0) 4,467 (39.2)
> ()
A 2,839 (44.4) 4,326 (37.9)
B 1,080 (16.9) 1,958 (17.2)
C 890 (13.9) 1,730 (15.2)
D 1,586 (24.8) 3,395 (29.8)
30 ()] 1,506 (23.5) 1,048 (9.2)
14 , () 4,235 (66.2) 8,421 (73.8)
14 , 2 , (%) 2,461 (38.5) 5,119 (44.9)
2 3
BA.1/BA.2 30 VPC MOR BA.5
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BA.1/BA.2 BA.5
Modell Model2 Modell Model2
OR (95% CI) OR (95% CI)
(10 ) 1.63 1.82
(1.50-1.77) (1.67-1.98)
( ) 1.59 1.44
(1.40-1.81) (1.25-1.66)
Reference Reference
1 0.58 0.68
(0.29-1.17) (0.30-1.55)
2 0.44 0.63
(0.36-0.55) (0.45-0.87)
3 0.44 0.43
(0.35-0.55) (0.35-0.54)
4 - 0.25
(0.20-0.31)
T2 0.2853 0.3061 0.0465 0.0311
PCV (%) Reference -7.3% Reference 33.1%
VPC or ICC 0.080 0.085 0.014 0.009
MOR 1.66 1.70 1.23 1.18
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BA.1/BA.2 BA.5
Modell Model2 Modell Model2

OR (95% CI) OR (95% CI)

(10 0.78 0.76
(0.73-0.84) (0.72-0.80)

( ) 1.15 0.97
(1.03-1.28) (0.90-1.25)
Reference Reference

1 1.38 1.11
(0.72-2.66) (0.56-2.18)

2 1.06 1.26
(0.87-1.29) (0.99-1.61)

3 1.12 1.34
(0.92-1.37) (1.14-1.57)

4 - 1.47
(1.25-1.73)

T 2 0.0575 0.0508 0.0604 0.0563

PCV Reference 11.7% Reference 6.8%

VPC or ICC 0.017 0.015 0.018 0.017

MOR 1.25 1.24 1.26 1.25
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