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#1  EHIRORGET
3THBERFR EFR =R I} EER RIPR
TEIRER B OR 95%Cl OR 95%ClI OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
2008-2010 ref. ref. ref. ref. ref. ref.
sEEME [ 096 0094-097 **[ 114 0.99-1.32 092 0.82-1.04 097 0.82-1.15 093 0.82-1.05 0.88 0.79-0.98 *
sEERE [ 096 0.95-0.98 **[ 0.89 0.76-1.04 099 0.89-1.11 0.89 0.75-1.06 0.89 0.79-1.00 1.08 0.99-1.19
iHE% [ 096 095-098 * 1.00 0.85-1.18 1.03 0.91-1.17 095 0.79-1.15 1.06 0.93-1.20 1.02 0.91-1.13
1B ED
BEIHY [ 0.87 086-0.89 **[ 074 0.53-1.04 0.86 0.74-1.00 0.94 0.67-1.33 0.86 0.72-1.03 0.79 0.67-0.93 *
BEGL ref. ref. ref. ref. ref. ref.
BHRER
<20 " 096 0.92-1.01 1.16 0.80-1.67 0.77 0.56-1.07 0.69 0.38-1.25 0.79 0.59-1.07 1.18 0.95-1.46
20-24 [ 1.01 0.99-1.02 099 0.87-1.14 091 0.82-1.02 0.88 0.74-1.04 1.08 0.98-1.20 1.07 0.97-1.17
25-29 ref. ref. ref. ref. ref. ref.
30-34 " 1.00 0.99-1.01 1.00 0.90-1.11 099 0.92-1.08 1.01 0.90-1.14 1.02 0.94-1.10 1.05 0.98-1.13
35-39 [ 1.03 1.02-1.05 **[ 1.01 0.89-1.14 1.03 0.94-1.13 1.09 0.95-1.25 1.01 0.91-1.11 1.04 0.96-1.13
40-44 [ 113 1.10-1.16 **[ 081 0.60-1.07 132 1.10-1.57 * 1.20 0.90-1.60 1.06 0.85-1.31 136 1.16-1.59 *
>45 [ 118 1.01-1.38 * 132 0.30-5.76 151 0.52-4.36 263 0.69-10.0 1.81 0.68-4.80 0.34 0.04-2.51
B
Hifg [ 020 020-021 **[ 020 0.16-024 **[ 026 022-0.30 **[ 019 0.15-024 **[ 020 017-0.24 **[ 020 0.17-0.23 **
Zha ref. ref. ref. ref. ref. ref.
HERE
ER [ 1.03 1.02-1.04 **[ 093 0.85-1.02 1.08 1.01-1.15 1.04 0.94-1.15 099 0.93-1.06 1.00 0.95-1.06
RER ref. ref. ref. ref. ref. ref.
RSB
B 0.99 0.98-1.00 1.01 0.93-1.10 1.03 0.97-1.10 0.97 0.88-1.07 0.93 0.88-1.00 1.00 0.95-1.06
R ref. ref. ref. ref. ref. ref.
PEIRER B OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
2008-2010 ref. ref. ref. ref. ref.
PEIREHA 091 0.80-1.03 098 0.87-1.11 092 0.86-0.98 * 0.92 0.86-0.99 * 0.97 0.86-1.09
PEIRHA 095 0.84-1.06 091 0.80-1.03 0.96 0.90-1.02 0.95 0.89-1.02 1.05 0.94-1.17
IR A 098 0.86-1.12 1.05 0.92-1.19 0.96 0.89-1.03 091 0.85-0.99 * 0.97 0.85-1.10
1EFRBED
BEHY 097 0.82-1.16 099 0.81-1.22 0.89 0.83-0.96 * 1.01 0.94-1.08 1.00 0.80-1.25
BEILL ref. ref. ref. ref. ref.
BHER
<20 1.04 0.78-1.39 1.16 0.88-1.53 1.01 0.85-1.19 0.94 0.78-1.13 0.90 0.62-1.30
20-24 0.89 0.79-1.00 0.90 0.80-1.02 0.98 0.91-1.04 1.02 0.95-1.09 0.96 0.85-1.08
25-29 ref. ref. ref. ref. ref.
30-34 1.05 0.97-1.14 1.03 0.95-1.13 0.99 0.95-1.04 1.03 0.98-1.08 113 1.04-1.23 *
35-39 1.03 0.94-1.14 112 1.02-1.24 * 1.02 0.97-1.08 1.09 1.03-1.15 * 1.13 1.03-1.25 *
40-44 139 1.15-1.69 * 119 0.98-1.45 1.08 0.98-1.19 1.16 1.05-1.29 * 124 1.02-1.51 *
>45 1.20 0.34-4.26 0.37 0.05-2.81 1.23 0.66-2.29 1.15 0.65-2.04 319 1.35-7.53 *
B
Hifh 020 0.17-0.23 **| 0.23 0.20-0.27 **| 0.20 0.18-0.21 **| 0.20 0.19-0.22 **| 0.16 0.14-0.18 **
Zha ref. ref. ref. ref. ref.
HERE
ER 1.08 1.00-1.15 * 1.07 1.00-1.15 * 1.01 0.98-1.05 0.99 0.96-1.03 1.08 1.01-1.15 *
R ref. ref. ref. ref. ref.
IR1E5
BR 0.99 0.93-1.06 0.98 0.92-1.05 1.02 0.98-1.05 0.98 0.95-1.02 1.00 0.93-1.06
xR ref. ref. ref. ref. ref.




%2 REIORE
REIRE 3TEMEFR EFR ER ILiZIR REER RIPIR
B BITIR OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl OR 95%Cl
2008-2010 ref. ref. ref. ref. ref. ref.
2011 096 0.95-0.97 **| 1.01 0.92-1.10 098 0.91-1.04 1.04 0.94-1.15 1.02 0.95-1.10 0.99 0.94-1.05
2012 0.94 0.94-0.95 **| 0.97 0.89-1.06 0.97 0.91-1.04 1.03 0.93-1.14 0.98 0.91-1.05 1.01 0.95-1.07
2013 094 0.93-0.95 *| 0.84 0.76-0.92 * 0.94 0.88-1.01 1.03 0.93-1.13 1.01 0.95-1.08 0.95 0.90-1.01
2014 0.93 0.92-094 **| 0.89 0.81-097 * | 090 0.84-0.97 *| 0.97 0.88-1.08 0.96 0.90-1.03 1.00 0.94-1.06
2015 091 0.90-0.92 **| 0.87 0.79-0.96 * 091 0.85-0.97 * 1.03 0.93-1.13 0.94 0.88-1.01 0.94 0.89-1.00
2016 0.89 0.88-0.90 **| 0.87 0.79-096 * | 0.89 0.83-0.96 *| 0.99 0.89-1.10 091 0.85-098 *| 090 0.85-0.96 *
2017 0.87 0.86-0.88 **| 0.87 0.78-0.96 * 092 0.85-0.98 * 0.99 0.89-1.10 091 0.84-0.98 * 093 0.88-0.99 *
2018 0.87 0.86-0.88 **| 091 0.82-1.00 0.86 0.80-0.93 * 095 0.85-1.06 0.88 0.81-0.95 * 092 0.87-0.98 *
58D
BEHY 0.88 0.87-0.89 **| 0.81 0.67-0.98 * 0.86 0.79-0.93 * 096 0.79-1.16 092 0.82-1.04 0.85 0.78-0.94 *
BELL ref. ref. ref. ref. ref. ref.
BRER
<20 1.01 0.99-1.04 0.95 0.75-1.22 0.97 0.81-1.16 1.01 0.75-1.37 091 0.77-1.07 112 0.98-1.27
20-24 1.02 1.01-1.03 **| 1.01 0.93-1.10 1.00 0.94-1.07 0.95 0.86-1.04 1.07 1.00-1.13 * 0.97 0.92-1.03
25-29 ref. ref. ref. ref. ref. ref.
30-34 0.99 0.99-1.00 1.00 0.94-1.07 1.01 0.97-1.06 1.03 0.97-1.11 1.00 0.96-1.05 0.99 0.95-1.03
35-39 1.02 1.01-1.03 **| 1.00 0.93-1.07 1.07 1.01-1.12 1.06 0.98-1.15 1.05 0.99-1.11 1.05 1.00-1.10 *
40-44 111 1.09-1.12 **| 1.03 0.90-1.18 1.07 0.97-1.17 111 0.96-1.28 117 1.06-1.30 * 115 1.06-1.25 *
>45 115 1.07-1.23 **| 190 1.07-3.38 * 1.67 1.06-2.62 122 0.60-2.50 124 0.68-2.26 192 1.29-286 *
B
B 0.20 0.20-0.20 **| 0.22 0.20-0.25 **| 0.24 0.22-0.26 **| 0.22 0.20-0.25 **| 0.22 0.20-0.25 **| 0.19 0.18-0.21 **
ELc ref. ref. ref. ref. ref. ref.
HERE
HER 1.01 1.00-1.01 **| 0.97 0.92-1.02 1.00 0.96-1.03 0.95 0.90-1.01 0.98 0.94-1.02 0.99 0.96-1.03
HRER ref. ref. ref. ref. ref. ref.
RER
BR 0.99 0.98-099 *| 0.95 0.90-1.00 1.01 0.98-1.05 0.97 0.92-1.02 0.97 0.93-1.00 0.99 0.96-1.02
ref. ref. ref. ref. ref. ref.
REPHRE AR HER BER FER R
BKEEIR OR 95%Cl OR 95%Cl OR 95%ClI OR 95%Cl OR 95%Cl
2008-2010 ref. ref. ref. ref. ref.
2011 0.95 0.88-1.01 1.09 1.02-1.17 0.97 0.93-1.01 0.96 0.92-1.00 0.99 0.92-1.06
2012 0.99 0.92-1.06 1.06 0.99-1.14 093 0.89-0.96 * 0.95 0.91-0.99 * 0.95 0.89-1.02
2013 0.93 0.87-1.00 1.00 0.93-1.08 091 0.87-0.94 **| 0.96 0.92-1.00 0.93 0.87-1.00
2014 0.97 0.90-1.04 1.01 0.94-1.08 095 0.91-0.99 * 0.94 0.90-0.98 * 0.96 0.89-1.03
2015 094 0.87-1.01 0.95 0.88-1.02 0.88 0.85-0.92 **| 0.89 0.86-0.93 **| 0.91 0.85-0.98 *
2016 0.97 0.90-1.04 0.98 0.91-1.06 0.89 0.86-0.93 **| 0.88 0.84-0.92 **| 0.93 0.86-1.00
2017 092 0.85-0.99 * 094 0.87-1.02 0.87 0.84-0.91 **| 0.88 0.85-0.92 **| 0.89 0.82-0.96 *
2018 0.93 0.86-1.00 094 0.87-1.02 0.87 0.84-0.91 **| 0.85 0.81-0.88 **| 0.93 0.86-1.00
{EiBED
BEIHY 0.94 0.84-1.04 0.84 0.74-0.96 * 0.89 0.85-0.93 **| 0.91 0.86-0.95 **| 0.91 0.79-1.04
BEILL ref. ref. ref. ref. ref.
BHRER
<20 0.89 0.74-1.07 1.07 0.90-1.28 0.93 0.84-1.03 0.96 0.86-1.08 0.72 0.57-0.91
20-24 098 0.91-1.05 1.03 0.96-1.11 1.03 0.99-1.07 1.02 0.97-1.06 0.98 0.91-1.05
25-29 ref. ref. ref. ref. ref.
30-34 1.01 0.97-1.06 1.02 0.97-1.07 1.00 0.98-1.03 1.00 0.97-1.03 1.06 1.01-1.12 *
35-39 1.05 0.99-1.11 110 1.04-1.16 * 1.04 1.01-1.07 * 1.04 1.01-1.07 * 111 1.05-1.17 *
40-44 117 1.06-1.29 * 112 1.02-1.23 * 1.08 1.03-1.14 * 111 1.06-1.17 **| 1.23 1.12-1.35 **
>45 143 0.85-2.37 182 1.12-2.96 * 1.05 0.79-1.39 132 1.01-1.72 * 149 0.87-2.56
B
Hifg 0.20 0.19-0.22 **| 0.21 0.19-0.23 **| 0.20 0.19-0.21 **| 0.19 0.18-0.20 **| 0.19 0.17-0.20 **
Zha ref. ref. ref. ref. ref.
HERE
ER 1.04 1.00-1.08 * 0.98 0.94-1.02 1.03 1.01-1.05 * 1.01 0.99-1.03 1.02 0.98-1.06
R ref. ref. ref. ref. ref.
IR1E5
BR 0.99 0.95-1.03 0.97 0.93-1.01 1.00 0.98-1.02 0.99 0.97-1.01 0.97 0.94-1.01
ref. ref. ref. ref. ref.
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Age-specific mortality rate (per 100,000)
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ln 72U ORRTCIE, 2 TOERIZEBWTEEICR H1E EENT 2 MICH Y, FrZhi
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ZEMRE N o7, HIBRHIORR TS FROMAEFA31.37 (95%CI 1.07-1.74) L4402~
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Neoplasm Heart Disease Stroke Pneumonia Senility

Parameters RR (95% Cl) p-value RR (95% CI) p-value RR (95% CI) p-value RR (95% CI) p-value RR (95% CI) p-value
Year of death

2006 Ref. Ref. Ref. Ref. Ref.

2007 0.99 (0.98-1.00) 0.055 0.97 (0.95-0.99) 0.010 0.96 (0.94-0.98) <.001 0.98 (0.96-1.00) 0.034 1.03(0.99-1.06) 0.152

2008 0.99 (0.98-1.00) 0.015 0.98 (0.96-1.00) 0.048 0.92(0.90-0.94) <.001 0.97 (0.95-0.99) 0.010 1.12(1.08-1.16) <.001

2009 0.98 (0.97-0.99) <.001 0.94 (0.92-0.96) <001 0.86(0.84-0.88) <.001  0.91(0.89-0.93) <.001 1.16 (1.12-1.20) <.001

2010 0.99 (0.98-1.00) 0.047 0.95(0.93-0.97) <.,001 0.83(0.81-0.85) <.001 0.92(0.90-0.94) <.001 1.29(1.24-1.33) <.001

2011 0.97 (0.96-0.99) <.001 0.94 (0.92-0.97) <.,001 0.80(0.79-0.82) <.001 0.92(0.90-0.94) <.001 1.43(1.38-1.48) <.001

2012 0.96 (0.95-0.97) <.001 0.93(0.91-0.95) <001 0.77 (0.75-0.79) <.001 0.88 (0.86-0.90) <.001 1.62(1.56-1.68) <.001

2013 0.95 (0.94-0.96) <.001 0.87 (0.86-0.89) <001 0.72(0.70-0.73) <.001 0.85(0.83-0.87) <.001 1.78(1.72-1.84) <.001

2014 0.94 (0.93-0.95) <.001 0.85(0.83-0.87) <.001 0.68(0.66-0.69) <.001 0.79(0.77-0.81) <.001 1.87(1.80-1.93) <.001

2015 0.94 (0.93-0.95) <.001 0.83(0.81-0.85) <.,001 0.65 (0.63-0.66) <.001 0.78(0.76-0.79) <.001 2.05(1.98-2.12) <.001
Age category

65-69 years Ref. Ref. Ref. Ref.

70-74 years 1.47 (1.46-1.48) <.001 1.80(1.76-1.83) <.001 1.84 (1.80-1.87) <.001 2.42(2.38-2.46) <.001

75-79 years 2.21(2.19-2.23) <001 3.53(3.46-3.59) <001 3.74(3.68-3.81) <001 6.11(6.01-6.22) <001 Ref.

80-84 years 3.25(3.22-3.28) <.001 7.34(7.21-7.48) <.001 7.74 (7.60-7.88) <.001 15.54(15.27-15.82) <.001 5.18(5.06-5.31) <.001

85-89 years 4.54 (4.50-4.58) <.001 15.04 (14.76-15.32) <.001 15.12(14.85-15.40) <.001 36.61 (35.97-37.27) <.001 21.08 (20.57-21.60) <.001

90-94 years 5.71(5.66-5.76) <.001 28.68(28.15-29.21) <001 26.73(26.25-27.22) <001 76.33 (74.99-77.70) <001 79.20(77.28-81.15) <.001

95-years 6.10 (6.05-6.15) <.001 50.05(49.13-50.98) <.001 40.89 (40.16-41.64) <.001 139.85(137.39-142.35) <.001 266.79 (260.35-273.39) <.001
Sex

Male Ref. Ref. Ref. Ref. Ref.

Female 0.44 (0.44-0.44) <.001 0.61(0.60-0.61) <.001 0.59 (0.59-0.60) <.001 0.38(0.37-0.38) <.001 0.97 (0.95-0.98) <.001
Area

44 prefectures Ref. Ref. Ref. Ref. Ref.

Fukushima 1.00 (0.90-1.11) 0.979 1.17 (0.96-1.43) 0.128 1.20(0.95-1.53) 0.134 0.96 (0.77-1.20) 0.731 1.35(0.79-2.32) 0.278

Miyagi 1.01(0.91-1.12) 0.882 0.99(0.81-1.22) 0.956 1.16 (0.91-1.48) 0.221 0.89(0.71-1.12) 0.319 1.26 (0.73-2.16) 0.407

Ilwate 0.99 (0.89-1.10) 0.825 1.12(0.92-1.37) 0.259 1.37(1.07-1.74) 0.011 1.00 (0.80-1.26) 0.965 1.06(0.61-1.81) 0.846
Interaction terms

44 prefectures*Year2010 Ref. Ref. Ref. Ref. Ref.

Fukushima*Year 2010 1.01 (0.95-1.07) 0.730 0.99 (0.88-1.12) 0.895 1.04 (0.92-1.16) 0.546 1.03(0.92-1.15) 0.589 0.89(0.74-1.07) 0.217

Miyagi*Year 2010 1.01(0.96-1.07) 0.643 0.97 (0.86-1.09) 0.624 1.08(0.96-1.21) 0.179 0.93 (0.84-1.05) 0.238 1.16 (0.96-1.39) 0.117

lwate*Year 2010 0.99 (0.93-1.05) 0.689 0.96 (0.85-1.08) 0482 0.99(0.88-1.11) 0.850 1.02(0.91-1.14) 0.741 1.02(0.85-1.23) 0.816

44 prefectures*Year2011 Ref. Ref. Ref. Ref. Ref.

Fukushima*Year 2011 0.98 (0.92-1.03) 0.435 1.06 (0.95-1.20) 0.302 1.08(0.96-1.21) 0.200 1.10(0.99-1.23) 0.086 0.98(0.81-1.17) 0.789

Miyagi*Year 2011 0.97 (0.92-1.03) 0.334 1.03(0.91-1.15) 0674 1.13(1.01-1.27) 0.031  1.17 (1.04-1.31) 0.007 1.28(1.07-1.54) 0.007

Ilwate*Year 2011 0.99 (0.94-1.05) 0.719 1.06 (0.95-1.20) 0.294 1.07 (0.96-1.20) 0.224 1.04 (0.93-1.17) 0480 0.97(0.81-1.16) 0.733

44 prefectures*Year2012 Ref. Ref. Ref. Ref. Ref.

Fukushima*Year 2012 0.96 (0.91-1.01) 0.140 1.01(0.90-1.14) 0.807 0.95(0.84-1.06) 0.345 1.04 (0.93-1.16) 0.532 0.85(0.71-1.02) 0.075

Miyagi*Year 2012 0.99 (0.94-1.05) 0.752 0.94 (0.84-1.06) 0.304 0.97 (0.86-1.09) 0.577 0.98(0.87-1.09) 0.686 0.92(0.77-1.11) 0.381

Ilwate*Year 2012 0.97 (0.92-1.03) 0.363 1.03 (0.91-1.15) 0.653 1.00(0.90-1.13) 0.944 0.91(0.81-1.02) 0.093 1.00(0.84-1.20) 0.981

44 prefectures*Year2013 Ref. Ref. Ref. Ref. Ref.

Fukushima*Year 2013 0.95(0.90-1.01) 0.091 1.03(0.92-1.16) 0.565 1.02(0.91-1.14) 0.759 1.01(0.91-1.13) 0.823 0.79 (0.66-0.95) 0.011

Miyagi*Year 2013 1.00 (0.94-1.06) 0.966 0.92 (0.82-1.04) 0.171 0.96 (0.86-1.08) 0.539 0.86 (0.77-0.97) 0.010 0.90 (0.75-1.09) 0.283

Iwate*Year 2013 0.98 (0.93-1.04) 0.534 0.95 (0.85-1.07) 0438 1.02(0.91-1.14) 0.766 0.88 (0.78-0.98) 0.023  1.12(0.93-1.34) 0.233

RR, risk ratio; Cl, confidence interval.
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Short-term and long-term impacts of the Great East Japan Earthquake
on newborns, pregnant women, and the older adults

Yuko Ohno!
1 Graduate School of engineering science, Osaka University, Osaka, Japan
Keywords: small for gestational age; SGA; older adults; cause of death

Abstract

Based on the results of last year's study, which showed there was a significant increase in
pregnant women who moved from disaster to non-disaster areas for the purpose of childbirth after the Great
East Japan Earthquake (GEJE), this year we examined trends in small for gestational age (SGA) by the
presence or absence of maternal migration. The short-term and long-term impacts of the earthquake were
examined by three period: pre-disaster birth, disaster during pregnancy, and post-disaster pregnancy, based
on three-time points: the estimated gestational age from the date of birth, the date of birth, and the date of
occurrence of the earthquake. The short-term study compared pre-disaster (reference year from 2008 to
2010) and disaster during pregnancy (by trimester of pregnant), while the long-term study compared pre-
disaster and post-disaster (each year from 2011 to 2018). The results showed that SGA was significantly
reduced or not significantly different among pregnant women who moved across prefectures compared to
those who did not move.

The short-term and long-term impacts of the GEJE among older adults were examined in mortality.
The study of short-term impact using a linear mixed model showed that the risk ratios of stroke, pneumonia,
and senility were significantly higher in Miyagi Prefecture in 2011. Additionally, the impact was only for a
single year. We also examined long-term trends in age-standardized mortality rates for pneumonia, aspiration
pneumonia, and senility from 1995 to 2018, using the Joinpoint regression analysis. In the mortality from
pneumonia after 2011, an inflection point was observed in the three affected prefectures as well as any other
prefectures, and the declining trend was accelerating from that inflection point. The results did not suggest

any obvious long-term impacts of the GEJE.
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