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eTable 1. List of the Impact Models and Their Parameters Used in This Study

Impact model

Change in level
Birth rate, = exp(By + 1T + B2D,)
T: the time in months at time T =t since the start of the observation; D,: a dummy variable

indicating the pre-disaster period (D,= 0 if t < February 2011) or the post-disaster period
(D= 1ift>March 2011); Birth rate,: the monthly birth rate per people at T =1t.

Change in level and trend
Birth rate, = exp(By + B+T + B2D, + B3T*D,)

T: the time in months at time T =t since the start of the observation; D,: a dummy variable
indicating the pre-disaster period (D= 0 if t < February 2011) or the post-disaster period
(D=1 if t > March 2011); T*: the number of months after the disaster at time T =t
(namely, t — February 2011); Birth rate,: the monthly birth rate per people at T =1t.

Temporal level change (gap)
Birthrate, = exp(By + B1T + B5D;)

T: the time in months at time T = t since the start of the observation; D;: a dummy variable
indicating the period during two years after the disaster (D;= 1 if March 2011 <t <
February 2013) or not (D;= 0 if t < February 2011 or t > March 2013); Birth rate,: the
monthly birth rate per people at T =t.

Parameters in the
impact model

Here, [, represents
the intercept at T = 0,
[B; is interpreted as
the change in birth
rate associated with a
one-month  increase
(representing the
underlying pre-
disaster trend), [, is
the level change
following the disaster
(t>=March 2011).

Here, S, represents
the intercept at T = 0,
B, is interpreted as
the change in birth
rate associated with a
one-month  increase
(representing the
underlying pre-
disaster trend), [, is
the level change
following the disaster
(t > March 2011), S5
indicates the slope
change following the
disaster (representing
the change in the
trend, using the
interaction  between
T* and D,: T*D; ).
The sum of f; and
[5 is the post-disaster
trend.

Here, [, represents
the intercept at T = 0,
[B; is interpreted as
the change in birth
rate associated with a
one-month  increase
(representing the
underlying pre-
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Gap + change in trend at two years after the disaster
Birthrate, = exp(By + B1T + B3D; + B3T**D;*)

T: the time in months at time T =t since the start of the observation; D;: a dummy variable
indicating the period during two years after the disaster (D;= 1 if March 2011 <t <
February 2013) or not (D;= 0 if t < February 2011 or t > March 2013) ; T**: the number
of months since the two years after the disaster at time T =t (namely, t — February 2013);
D;*: a dummy variable indicating the period since two years after the disaster (D;*= 1 if
March 2013 <t) or before (D;*= 0 if t < February 2013); Birth rate,: the monthly birth
rate per people at T =1.

Gap + changes in trends at the disaster and two years after
Birthrate, = exp(By + 1T + B3D; + B3T*D, + B5T** D)

T: the time in months at time T = t since the start of the observation; D;: a dummy variable
indicating the period during two years after the disaster (D;= 1 if March 2011 <t <
February 2013) or not (D;= 0 if t < February 2011 or t > March 2013) ; T*: the number of
months after the disaster at time T = t (namely, t — February 2011) ; T**: the number of
months since the two years after the disaster at time T =t (namely, t — February 2013);
D;*: a dummy variable indicating the period since two years after the disaster (D;*= 1 if
March 2013 <t) or before (D;*= 0 if t < February 2013); Birth rate,: the monthly birth
rate per people at T =t.

disaster trend), [ is
the temporal level
change during two
years after the disaster
(March 2011 <t <
February 2013).

Here, [, represents
the intercept at T = 0,
[, is interpreted as
the change in birth
rate associated with a
one-month  increase
(representing the
underlying pre-
disaster trend), 55 is
the temporal level
change during two
years after the disaster
(March 2011 <t <
February 2013), f3
indicates the slope
change since the two
years after the disaster
(representing the
change in the trend,
using the interaction
between T** and
D¢*: T™D{* ). The
sum of f; and f3
is the trend since the
two years after the
disaster.

Here, [, represents
the intercept at T = 0,
[B; is interpreted as
the change in birth
rate associated with a
one-month  increase
(representing the
underlying pre-
disaster trend), 5 is
the temporal level
change during two
years after the disaster
(March 2011 <t <
February 2013), f3
indicates the slope
change following the
disaster (representing
the change in the
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trend, wusing the
interaction  between
T* and D,: T*D; ),
B3 indicates the slope
change since the two
years after the disaster
(representing the
change in the trend,
using the interaction
between T** and
D¢*: T*™D{* ). The
sum of f; and S
is the trend during two
years after the
disaster. The sum of
B1, B3, and f3 is the
trend since the two
years after the
disaster.

Seasonality adjustment was applied by including (1) the indicator variable of calendar month (T, +

ﬁSTmarch + .86Tapr + ﬁ7Tmay + .BBTjun + .89Tjul + BlOTaug + .BllTsep + ﬁlzToct + .813Tnov + .814Tdec )s where Ti
indicates a dummy variable indicating calendar month i (e.g. if T = February 2011, then T;,, = 1,and T; =
0 for i = month other than January and February), or (2) sine and cosine pairs [B,sin(2m X t/12) +

Bs cos(2m X t/12) + Besin(4m X t/12) + B, cos(4m % t/12)], where t indicates secular 12 months].
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eFigure 1. Trend in Birth Rates Estimated From Interrupted Time Series Analysis

Monthly birth rate per 100,000 people
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RR during the 2 years following the disaster:
0.90 (95%CI 0.86 - 0.94)

"2007 2008 ' 2009 ' 2010 ' 2011 ' 2012 ' 2013 ' 2014 ' 2015 ' 2016 ' 2017

Calendar year

Observed

Trend before disaster

Trend after disaster

Predicted birth rates based on pre-disaster trend
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The trend in birth rates was estimated using the Poisson regression model, including temporal level change (gap) and sine and
cosine pairs [sin(21xt/12), cos(21xt/12), sin(41xt/12), and cos(41xt/12)]. The dots indicate observed birth rates. The vertical
line indicates the time of the Fukushima Daiichi Nuclear Power Plant disaster between February and March 2011. The trend
before the disaster suggests a long-term trend of declining birth rate with seasonal change (rate ratio [RR] for 1 year: 0.98, 95%
confidence interval [95%CI]: 0.98 - 0.99). Two years after the disaster, the birth rate seemingly dropped (RR during the 2 years:

0.90, 95%CI 0.86 - 0.94).

RR: rate ratio, 95%CI: 95% confidence interval.
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eTable 2. Values of Akaike Information Criterion and Bayesian Information Criterion Calculated From Impact Models for Interrupted
Time Series Analysis Using Trimonthly-Averaged Data

Lists of the impact model used in this study N of AlIC BIC
parameter
Change in level 3 361.2 366.6
Change in level + seasonality adjustment (indicator) 6 356.5 367.3
Change in level and trend 4 361.9 369.1
Change in level and trend + seasonality adjustment (indicator) 7 356.8 369.5
Temporal level change (gap) 3 351.4 356.8
Temporal level change (gap) + seasonality adjustment (indicator) 6 346.7 357.6
Gap + change in trend at 2 years after the disaster 4 353.2 360.4
Gap + change in trend at 2 years after the disaster + seasonality adjustment (indicator) 7 348.7 361.3
Gap + changes in trends at the disaster and 2 years after 5 355.2 364.2
Gap + changes in trends at the disaster and 2 years after + seasonality adjustment 8 350.7 365.1

(indicator)

Poisson regression models with adjustment of scale parameter were used to estimate trimonthly-averaged birth rate. Change in level modeled intercept change after March 2011. Change in level
and trend modeled intercept and slope changes after March 2011. Temporal level change (i.e., gap) modeled intercept change for the two years after March 2011. Gap plus changes in trends
modeled gap plus slope changes after March 2011 and two years after March 2011. Seasonality adjustment was applied by including the indicator variable of the quarter (“indicator”). None of the
changes in the trend component that added to the gap component were statistically significant. Taken together with this table, the model including temporal level change with seasonality adjustment
is optimal. AIC: Akaike Information Criterion. BIC: Bayesian Information Criterion.
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eFigure 2. Trend in Birth Rates Estimated From Interrupted Time Series Analysis
Using Trimonthly-Averaged Data
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The trend in birth rates was estimated using the Poisson regression model, including temporal level change (gap) and the
indicator variable of the quarter. The trend before the disaster suggests a long-term trend of declining birth rate with seasonal
change (rate ratio [RR] for 1 year: 0.95, 95% confidence interval [95%CI]: 0.94 - 0.96). Two years after the disaster, birth rate
seemingly dropped (RR during the 2 years: 0.89, 95%CI 0.86 - 0.93). The dots indicate observed birth rates. The vertical line
indicates the time of the Fukushima Daiichi Nuclear Power Plant disaster between February and March 2011. RR: rate ratio,
95%Cl: 95% confidence interval.
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