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Abstract:

This study was conducted as a prospective cohort study of children, who experienced the
Tohoku Region Pacific Coast Earthquake. This study also evaluated the need of mental
health support and developed a support system for the children in cooperation with
Ishinomaki City. This study was therefore divided into smaller studies.

[The Prospective Longitudinal Study of Children who experienced the Tohoku Region
Pacific Coast Earthquake] All 12,470 children going to schools in Ishinomaki City (5
kindergartens, 38 elementary schools, 21 junior high schools, and 2 high schools) answered
two self rating questionnaire on trauma symptoms, PSTCC-15 (The Posttraumatic Stress
Symptoms for Children 15 items) and SDQ (Strengths and Difficulties Questionnaire) in
2013 (month 30) and 2014 (month 42). Results from a former study that conducted
PTSCC-15 on the same population in 2011 (month 8) and 2012 (month 20) were also
examined altogether.

Cross-sectional analysis of each year’s survey revealed the following results of the
children: MQuantity and severity of disaster experience correlated with severe traumatic
symptoms and quantity of disaster experience correlated with shorter sleep time @Trauma
symptoms tended to decrease from month 8 to month 20. Family environment played a big
role in the improvement. Evaluation of difficulty in every day life varied among parents @
Disaster experience kept impact on children’s sleep at month 20 @Trauma symptoms had
no significant difference between month 20 and month 30 ®Not only behavior problems but
also strength such as sociability should be focused when evaluating functions of everyday
life ® Severity of Traumatic symptoms correlated with symptom improvement in

elementary school children but not in junior high school children.



Among elementary school children at month 20, “Total score”, “PTSD factors”, and
“depressive factors” in PTSCC-15 improved. Severity of traumatic experience, rated
between 0-3, had no effect on the improvement. These results suggest the improvement of
traumatic symptoms among elementary school children in the midterm. The following
items correlated with the PTSSC-15 scores at month 30: (DPTSSC-15 score at month 8 @
PTSSC-15 score at month 20 @ Traumatic experience (home damage, evacuation, and
separation from loved ones) @WSDQ evaluation by class teachers. PTSSC-15 scores at
month 20 had the most significant effect on PSTCC at month 30 among these items.

Among elementary school children in upper grades, the following items had a significant
correlation with the total score of PTSSC-15 at month 30: MOPTSCC-15 at month 8 @
PTSCC-15 at month 20 @gender @WSDQ evaluation by parents and teachers at month 20
and 30 ®separation from loved ones. PTSCC-15 scores at month 20 had a significant
effect on the total PTSCC-15 at month 30 alike younger elementary school children.
However, home damage had no significant effect unlike younger elementary school children.
Gender, separation from loved ones, SDQ evaluation from teachers and parents at month 30
had a significant effect.

Among junior high school children at month 20, “Total score”, “PTSD factors”, and
“depressive factors” did not improve. Among those girls, “depressive factors ” worsened at
month 20. “Total score”, “PTSD factors”, and “depressive factors” did not improve
notwithstanding the severity of trauma, rated from 0-3. These results suggest that
traumatic symptoms among junior high school students do not improve in the midterm.
PSTCC-15 scores at month significantly worsened at month 30. SDQ scores improved
among parents and worsened among teachers at month 30. Scores may have worsened due
to depressive mood unique in adolescence as reported from other surveys among healthy
children.

[The Study for Mental Support Services Establishment] This study surveyed the actual
commitment of the health administration among children’s mental health problems in
Ishinomaki City. Examination of a supporting network for children and mothers in
disaster areas and establishment and evaluation of a screening tool for early detection of
children with mental health problems was also included in the study. The purpose of this
study was early detection of stressed out children through daily life survey in schools and
homes. Collaboration of schools and citizen advisory centers through distribution of survey

results was another purpose. Revised version of QCD was used to survey the behavior of



children in daily life at home and school. Ishinomaki City’s 4th to 6th graders from 3
elementary schools in 2013 (387 students, 100% response rate) 10 elementary schools in
2014 (941 students, 99% response rate) participated in the survey. QCD score was high
among children who wished to consult their problems. However, many children with low
QCD score wished to consult as well. The average total QCD score decreased from 2013 to
2014, possibly due to daily life support services after the disaster. Children with higher
satisfaction in school and home tended to desire consultation. Number of cases desiring for
medical examination were 17 (8 boys 9 girls) in 2013 and 5 (3 boys 2 girls) in 2014. Of these
cases, 3 already had intervention from school counselors and 11 needed continuous follow up
examinations. School nurses noticed most of these cases before the survey. However, 3
new cases were identified from the survey.

In the disaster prevention guideline establishment study, schools were asked for opinions
of a disaster prevention guideline draft. The draft was a translation of the Emergency
Readiness Toolkit from E.K. Shriver Center of Massachusetts Medical School and handed
out to 364 special education schools in 10 prefectures for handicapped children. Response
was obtained from 140 schools. The content of the draft was well appreciated by the
schools. However, schools felt that there were too many items to check in the guideline,
and not only schools but also the community should participate in the disaster prevention
plan as well. The results were examined with the creator of the original guideline for
revision of the draft. The final disaster prevention manual is released on our hospital’s

home page (http://www. ncgmkohnodai. go. jp/intro/jidouseisin. html).

[ Comprehensive Study] “Ishinomaki City’s Children Supporters’ Meeting” established in
2012 discussed cases of children ranging from elementary to high school age with mental
health problems such as school refusal, conduct disorder, and abuse. Many problems came
up through the meetings: (DPoor family function leading to severe school refusal @Child
abuse worsening in quantity and severity (@Cases becoming prolonged and severe through
disaster experiences @ Unavailability of inpatient treatment for children with mental
problems.

The greatest accomplishment of this study is the prospective follow up of children’s mental
status transition after a disaster and an establishment for such a follow up system. In
future research, further prospective cohort on mental status of children after the disaster

and the prevalence of PTSD in those children in the long term is to be sought.
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- . — : : Table V. The PTSSC-15 feacht tic d in the 8- and 20- th t-t in the junior high
r T'able I1I. The PTSSC-15 scores in the 8- and 20-month surveys post-trauma in junior-high school-aged children W { ave by scoreotcachtraumatic cose scorein the S anc 2T-month surveys post-traumain thejunior g l
school-aged children
8 mo 20 mo 8 mo 20 mo
PTSSC-15 total score ~ Mean SD Median 10R n Mean SD Median 10R n Effectsize  Pvalue PTSSC-15 total score  Mean SD Median 1R n Mean SD Median 1R n Effectsize  Pvalue
Total 2193 15.29 21 9-33 1782 2220 14.54 22 11-33 1782 0.02 ns Trauma dose
0 21.50 1495 20 9-33 1001 2222 14.52 22 11-33 1001 0.05
Male 2018 1482 18 8-31 942 2023 142 19 930 942 0.00 ns 1 2204 1582 22 1138 33 2293 1461 21 1133 233 005 =
Female 2390 15.58 23 11-36 840 2440 14.58 25 13-35 840 0.03 ns 2 21.98 1581 20 8-34 348 2226 1451 21 11-32 348 —023 ns
8 mo 20 mo 3 2271 15.12 22 9-35 100 21.66 14.75 22 8-32 100 -0.23 ns
= = P 8 mo 20 mo
PTSD factor Mean SD Median IR n Mean SD Median I0R n Effect size Pvalue
— —— S — S— m— o — PTSD factor Mean SD Median IQR n Mean SD Median IQR n Effect size P value
Total 13.48 9.62 13 5-20 1782 1333 9.08 13 6-20 1782 -0.02 ns re——
Male 12.31 9.33 1 4-19 942 12.05 8.7 12 5-18 942 -0.03 ns 0 1333 9.51 13 5-20 1001 13.38 9.07 13 6-20 1001 0.01 ns
Female 14.79 9.77 14 7-22 840 14.76 9.28 15 7-21 840 0.00 ns 1 14.01 10.04 14 6-20 333 13.32 9.19 13 6-20 333 -0.07 ns
2 1328 9.50 12 5-21 348 13.22 8.89 13 6-20 348 -0.01 ns
8 mo 20 mo 3 13.86 9.79 13 6-20 100 13.14 953 14 5-19 100 -0.07 ns
Depression factor Mean SD Median QR n Mean sSD Median 10R n Effect size Pvalue 8 mo 20 mo
Total 5.94 E 5 E 1782 6.22 R 6 E 1782 0.06 <.01 Depression factor Mean SD Median 10R n Mean SD Median 10R n Effectsize P value
" " Trauma dose
Male m 4m 5 28 W2 s 4T 5 20 e s 0 sm e s 2o o e 4 s 20 W o0 <o
- ae 8 S i . ) < 3 1 6.16 4.96 5 2-10 333 6.20 458 6 3-9 333 0.09 ns
> 2 6.22 5.07 5 29 348 6.38 481 6 39 348 0.03 ns
s, not significant. 3 636 665 6 3-10 100 616 466 6 2-10 100 ~0.04 ns

¥)§Z“‘?§207ﬁ¢§uﬂa(gaﬁb\_CEP%_&.__C(EtPTSSC 15D #3=I TPTSDEF I IS DEF I DLW IFTNEWREEEZ R STEN D fo. LFICHNWTIFN S DEFHE K204 A&
TREIEZLTWZ, bSOVREEZO-3RF THRELUEHZE(CENT MOV DEERE (CBN ST HRFL(CH UV TIFPTSSC-15DH#B1ER1 TPTSDEFI 1S DEF 1 Ik
E%m?ﬁab‘jf RRECHWTHIHANR FSOVRISEREORAE EBICRELRNS EZRTEDTHD.

*&&&307ﬁ &Eﬁﬁ Table 2. The PTSSC-15 in Junior-high school-aged children ( n = 677).

8M 20M 30M Dunn’s multiple comparison test
Mean SD Median IR Mean SD Median IR Mean SD _Median IR Friedman test 8Mvs 20M  8Mvs 30M  20Mvs 30M
Total score 21.24 1492 20.00 9.00-33.00 22.29 13.58 22.00 12.00-32.00 24.33 14.26 25.00 13.00-34.00 DD ns XK XK
PTSD factor 13.36 951 1300 500-2050 1369 858 1400 7.00-2000 1447 889 1500 7.00- 21.00 MK ns XK ¢
Depression factor 542  4.62 5.00 2.00 - 8.00 6.02 434 6.00 2.00-9.00 6.99 4.60 7.00 3.00 - 10.00 DD XX XXX XK

IR:interquartile range
XK 1 p<0.001, %% :p<0.01, X% :p<0.05

PTSSC15MD1G (3304 AERAEICSVWTHERANEBRICER(IL T DEMZRHC. SDQDBRICHENTI(F304 AEFAEN MHR TENE L. BENTIIBEL I DEMZRDIC. FFEE
FREBEHENSCEEHD COFRICHIS DBENET D LF—MBEZHRE UCHBENSBIRESNTVD T ETH D FEICADCEDTHDIHREENEL.

Strengths and Difficulties Questionnaire (SDQ) for the teacher
Strengths and Difficulties Questionnaire (SDQ) for the parents (n =677)

20M 30M
20M 30M Mean SD Median IR Mean SD Median IR
Mean SD Median IR Mean SD Median IR
Total diffculties score 5.50 4.99 ~ 4.00  2.00 - 7.00 598 472 500 3.00-8.00 MK
Total difficulties score 8.05 524  7.00 4.00 - 11.00 760 479 7.00 4.00-10.00 XX

Conduct 0.95 142  1.00 0.00 - 1.00 107 131 100 0.00-1.00 %%

Conduct 168 145 100  1.00-2.00 160 143 100  1.00-2.00 ns Emotional 092 158  0.00  0.00-1.00 083 151 000 0.00-1.00 ns

Emotional 158 193 100  0.00-200 140 175 1.00  0.00-2.00 EUS Hyperactivity 2.27 221 200  1.00 - 3.00 238 207 200 1.00-3.00 ns

Hyperactivity 2.91  2.15 2.00  1.00-4.00 279 188 2,00 0.00-4.00 X Peer problem 1.69 1.64 1.00  0.00 - 2.00 1.36 158 1.00 0.00-2.00 ns

Prosocial 6.22 197  6.00 5.00 - 8.00 6.11 198 6.00 5.00-7.00 ns

XX 1 p <0.001, %% 1 p<0.01, % :p<0.05
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[ Table I1. The PTSSC-15 scores in the 8- and 20-month surveys post-trauma in the elementary school-aged children 1 { Table IV. The PTSSC-15 score of each traumatic dose score in the 8- and 20-month surveys post-trauma in the }
elementary school-aged children
8 mo 20 mo
8 mo 20 mo
PTSSC-15 otal score Mean SD Median IR n Mean SD Median 10R n Effect size P value PTSSC-15total score  Mean SD Median 10R n Mean SD Median 10R n Effect size  Pvalue
Total 20.70 14,674 19 9-31 2013 17.00 13.689 15 6-26 2013 —0.26 <.001 Trauma dose
0 1981 14.33 17 8-30 1017 1664 1382 14 526 1017 023 <001
Male 2002 1495 18 7-31 974 1656 1344 14 525 974 —-0.24 <001 1 2175 1455 21 9-32 404 1620 1323 13 524 404 -033 <001
Female 21.33 14.391 20 9-31 1039 17.42 13912 15 6-26 1039 —0.28 <0 2 2094 1518 19 9-32 354 1740 13.56 15 6-27 354 -025 <001
3 236 1537 20 10-33 238 1933 1391 18 8-28 238 ~0.19 <01
8 mo 20 mo Bmo 20 mo
PTSD factor Mean SD Median 10R n Mean SD Median 10R n Effect size P value PTSD factor  Mean SD Median  IOR n Mean  SD Median IR n Effiectsize  Pvalue
Total 1311 923 12 5-20 2013 10.65 8.62 9 3-16 2013 —0.28 <.001 Trauma dose
0 1253 894 11 519 1017 1040 868 8 316 1017 —025 <001
Male 1252 9297 1 5-19 974 1033 8.39 8 3-16 974 —0.25 <.001 ; :g?} ggg ;1‘11 g% ‘;05: 133 3453 13 2—}2 3(5): fggg <%}
® A = X ¥ ¥ . - —0. <.
Female 13.66 9144 13 6-20 1039 10.94 8.83 9 4-17 1039 0.30 <.001 3 1405 935 i &2 poes 1213 864 12 518 28 019 <01
8 mo 20 mo 8 mo 20 mo
Depression factor Mean SD Median QR n Mean SD Median I0R n Effect size P value Depression factor Mean SD Median 10R n Mean SD Median 10R n Effect size Pvalue
————— e e Bt el = = == == = = - ——
Total 5.15 461 4 1-8 2013 431 421 3 1-7 2013 0.19 <.001 0 495 448 4 18 1017 4 421 3 17 1017 <015 <001
Male 5.20 4772 4 1-8 974 432 4224 3 1-7 974 —-0.20 <.001 ; 2?75 :;ﬁ g %'g ;05: :% ig; i 1"75 ;g *gfg <‘g(1”
P e - X » e —U. <.
L Female 5.10 4445 4 1-8 1039 430 4.206 3 1-7 1039 -0.18 <.001 b | 3 563 508 3 2.9 238 404 451 4 17 238 Z016 <05

W20 BEABE(CHVWTNEETIIPTSSC-15DM#8ER I TPTSDEFI IS DEFIDETHEREZRUIZ. MSOVEREZ0-3RETHIEILUIIBECHENWTHRSD
NOEEE (CEAD S5 I INFEE(CHUVTIFPTSSC-15D #8318 I TPTSDREF1 1S DEFIDETHEZ R UTZ. U EXD/NZEFK(CESWVTHIANIC(E bSDVIER(FNE
LTWBEEXBND

W30 AAEICHITSPTSSC-15DBIERICHEEZSA D AF

30M PTSSCD-15 total score B p
Fevs Fevs
INEBHURZEE 30m pTSSC-15 total score B p INERSFE

8M_PTSSC-15 .18 <0.001
8M_PTSSC-15 174 <0.01 20M_PTSSC-15 .349 <0.001
20M_PTSSC-15 .359 <0.001 sex 097 <0.05
sex .054 .325

20M_SDQ TDS : parent -.47 .283

20M_SDQ TDS : teacher .033 A4
20M_SDQ TDS :teacher .023 .658 30M_SDQ TDS : parent 124 <0.05
30M_SDQ TDS : teacher .085 107 30M_SDQ TDS : teacher 116 <0.05
Home damage 176 <0.01 Home damage -.074 152
Evacuation experience -.043 468 Evacuation experience .009 .862
Breavement experience .029 579 Breavement experience 149 <0.01

R =.696; F(17,281) =8.149; p < 0.001 R =.578; F(19,385) = 10.165; p < 0.001

INERURFE T3 AIR300 HEBHABEDE/REABEDHDIRB & UTIIH IR,y AEAE. 20 AEHAE. IMEAER (BTHKE. BEIER. BAR) JBERMCLD
SDQIRENFEIF S5SNIz, TDOHTESF(CTHKE204 BRDPTSSC-150BRM# < &2 LTV, IWEREFECHSNTIEI8 ARFE. 20 BEFE. 1Al #iXE20
o BEHLU304 BEFE(CH 1T DMEE KUEENDSDQ. B BIAERIE EH €304 BERABDPTSSC- 1508 R EBR/MARZEROTZ, #HXE304 BE&DPTSSC-15
DIBBRICHEZSZIDAFICHVWTIINERIBEFE L EDS KD (TR0 ARABEDTBANBHEZS A DT ENRSNZ, FEFETROICEBTHREDFE (I,
(CERDH T MERIRERAER. #8304 ARARICHITDEENHS LMREEZDSDQNEZS X DT EMDOM DTz, #HKE305 BERAEICHIFTDPTSSC-150DEBRIFRIFEED
PTSSC-15MDBRICARELFEZRTDIN TOMDER SFFEETEVVZRHDIEREIE DT,
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