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Abstract

Background End-stage renal disease (ESRD) in children
is considered a rare, but serious condition. Epidemiological
and demographic information on pediatric ESRD patients
around the world is important to better understand this
disease and to improve patient care. The Japanese Society
for Pediatric Nephrology (JSPN) reported epidemiological
and demographic data in 1998. Since then, however, there
has been no nationwide survey on Japanese children with
ESRD.

Methods The JSPN conducted a cross-sectional nation-
wide survey in 2012 to update information on the inci-
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dence, primary renal disease, initial treatment modalities,
and survival in pediatric Japanese patients with ESRD aged
less than 20 years during the period 2006-2011.

Results The average incidence of ESRD was 4.0 per
million age-related population. Congenital anomalies of
the kidney and urinary tract were the most common cause
of ESRD, present in 39.8 % of these patients. In addition,
12.2 % had focal segmental glomerulosclerosis and 5.9 %
had glomerulonephritis. Initial treatment modalities in
patients who commenced renal replacement therapy (RRT)
consisted of peritoneal dialysis, hemodialysis, and pre-
emptive transplantation (Tx) in 61.7, 16.0, and 22.3 %,
respectively. The Japanese RRT mortality rate was 18.2
deaths per 1000 person-years of observation.
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Conclusion The incidence of ESRD is lower in Japanese
children than in children of other high-income countries.
Since 1998, notably, there has been a marked increase in
pre-emptive Tx as an initial treatment modality for Japa-
nese children with ESRD.

Keywords End-stage renal disease - Children -
Epidemiology - Renal replacement therapy - Japan

Introduction

End-stage renal disease (ESRD) in children is considered a
rare, but serious condition [1]. Information on the epide-
miology, demographics, treatment modalities, and mortal-
ity of pediatric patients with ESRD are essential for a better
understanding of this disease and for improving patiemt
care [2]. This information is also useful for patients, their
families, physicians, and other healthcare providers. The
epidemiology and demographics of pediatric ESRD have
been analyzed in the USA [3, 4], Burope [5-8], and Aus-
tralia and New Zealand [9, 10]. However, limited infor-
mation is available on pediatric ESRD patients in other
areas of the world.

The Japanese Society for Pediatric Nephrology (JSPN)
reported epidemiological and demographic data on Japa-
nese children with ESRD in 1998 [11]. Since them, how-
ever, there has been no natiomwide survey om Japanese
children with ESRD. International comparisons of the
epidemiological and demographic characteristics of pedi-
atric ESRD patients may improve outcomes [12, 13].
Therefore, the JSPN ESRD Survey Committee, in collab-
oration with the Japanese Society for Dialysis Therapy
(JSDT) and the Japanese Society for Climical Renal
Transplantation (JSCRT), conducted a nationwide survey
of Japanese children with ESRD in 2012. This report
describes the basic epidemiological and demographic
characteristics of Japanese children aged less than 20 years
with ESRD over the period 2006-2011.

Patients and methods
Data collection

The JSPN conducted a cross-sectional nationwide survey in
2012, in collaboration with the JSDT and the JSCRT.
ESRD patients were defined as those with imreversible
kidney function disorders requiring remal replacement
therapy (RRT) to sustain life. This survey evaluated Jap-
anese patients aged less than 20 years who were newly
diagnosed with ESRD between January [. 2006, and
December 31, 2011, and who were followed up until
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December 31, 201 1. Individual patient data included date
of birth, gender, primary renal disease, date of starting
RRT, treatment modality at the start of RRT, and important
events such as death.

Questionnaires were collected in two steps. The first
questionnaires, asking about patients newly diagnosed with
ESRD, were sent to institutions at which members of the
JSPN, JSDT, and JSCRT practiced, as well as to children’s
hospitals, and pediatric and nephrology departments of
medical schools throughout Japan. The second question-
naires, which asked for data about individual patients, were
sent to the institutions that reported having new pediatric
ESRD patients.

This survey was in accordance with the ethical princi-
ples in the 1964 Declaration of Helsinki, and with the
ethical guidelines for epidemiological studies issued by the
Ministry of Health, Labour and Welfare, Japan. This sur-
vey was also approved by the central ethics board of Tokyo
Women's Medical University (approval mumber; 2333)
before study commencement.

Data analysis

The incidence of ESRD was defined as the number of new
patients with ESRD per year, over the period 20062011,
and was expressed as number per million age-related
population (pmarp), with pmarp calculated using age-, sex-,
and year-specific census data obtained from the Japanese
data base [14].

Patient survival was analyzed by the Kaplan—Meier life
table method. Mortality rates (deaths per 1000 person-years
of observation) were also calculated. Data were analyzed
using SAS system version 9 (SAS Institwte, Cary, NC,
USA).

Results
Patients with ESRD

The first questionnaires were sent to a total of 773 insti-
tutions, with 770 (99.6 %) responding; of these, [46
institutions had new pediatric ESRD patients during the
period 2006-2011. The second questionnaires were there-
fore sent to these 146 institutions, with [36 (93.2 %)
responding. These institutions reported a total of 540 new
pediatric ESRD patients, including 322 male patients, 216
female patients and two patients not specified.

Incidence of ESRD

The per-year incidence of ESRD in the years 20062011
was 3.5, 3.9, 3.6, 4.7, 4.1, and 4.1 pmarp, respectively.
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Table 1 Primary renal diseases  popy| diseases Number of patients (%)
of ESRD patients included im Male/femalefunknown
this survey
04 years 5-9 years 10-14 years 1519 years 019 years
CAKUT 68 (43.0) 45 (45.0) 66 (40.2) 36 (30.3) 215 (39.8)
3912900 331200 4671971 290710 1&416711
Hereditary mephropathy 30 (19.0) 7(7.0) 17 (10.4) 16 (13.6) 70 (12.9)
12/18/0 3140 137371 L1/5/0 393001
FSGS 6 (3.8) 16 (16.0) 25 (15.2) 19 (16.1) 66 (12.2)
3/3/0 11730 47110 147500 4202400
Cystic kidney disease 17 (10.8) 10 (10.0) 19 (11.6) 6 (5.1) 32 (9.6)
&1 10 5/5/0 B0 2440 20310
Hereditary nephropathy Glomerulonephritis 0O 6 (6.0 10 (6.1) 16 (13.6) 32 (5.9)
includes ﬁ?‘P:phf’S *“{yﬂdf::;#’ﬂ» L) 1si0 61410 240 19/13/0
congenital nephrotic syndrome, <
and other specified types. HUS 4@235) 1 (1.0 2(1.2) 27 9 (1.7
Glomerulonephritis (GN) 17310 W0 i 0r2/9 2UTH0
includes IgA nephropathy, Ischemic renal failure 3(3.2) 4 (4.0 0@ 0@ 9 (1.7)
membrano-proliferative GN, 140 130 000 Vo0 WO
membranous nephropathy, ) X ' )
crescentic GN, and other types Miscellaneous 0 (12.6) 7 (1) 12 (7.3) 8 ®6.8) 47 (8.7)
of GN. Cystic kidrey disease 1 /90 &/1/0 6/610 41410 272000
includes polycystic kidney Unknesm 0 (©) 440) 637 8(68) 18 (3.3)
discase, “""; M‘“’“"E’hm“s‘s" and 00 220 3310 SI3/0 1/$0
other specified types ) _ v i
CAKUT congenital anomalies of Missimg 8 (3.1) (X)) 7 (4.3 7 (3.8) 22 (4.2)
the kidney and wrinary tract, A0 0 50210 4300 131540
FSGS local segmental Total 158 (100) 100 (100) 164 (100) 148 (100) S40 (100)
glomerulosclerosis, HUS THSLIO 62/38/0 10246072 SL37/0 32221602
hemolytic uremic syndrome

The average incidence of ESRD over the 6-year period was
4.0 pmarp.

Primary renal disease in patients with ESRD

Primary renal diseases, categorized according to the Euro-
pean Renal Association and European Dialysis and Trans-
plamtation Association (ERA-EDTA) codes [5], with a
minor modification, in the 540 pediatric ESRD patients
evaluated in this survey are shown in Table 1. The most
frequent primary renal disease was congenital anomalies of
the kidney and urinary tract (CAKUT), including hypopla-
sia/dysplasia + reflux nephropathy and obstructive uropa-
thy, present in 39.8 % of these patients, followed by
hereditary nephropathy (12.9 %), focal segmental glomer-
ulosclerosis (FSGS; 12.2 %) and cystic kidney disease
(9.6 %j). Glomerulonephritis was observed in 5.9 % of these
patients. CAKUT were the main causes of ESRD across all
age groups and were more common in males than in females.
Hereditary nephropathies including congenital nephrotic
syndrome and Alpor’s syndrome were common in the
youngest ESRD group and the adolescent ESRD group.
FSGS and glomerulonephritis were less common in children
aged less than 5 years as causes of ESRD. Cystic kidney
disease caused 5-11 % of ESRD across all age group.

Imitial treatment modalities of ESRD

Of the 540 patients newly diagnosed as having ESRD), six
did not commence RRT because of their severe extra-
remal comorbidities. In addition, RRT was not identified
in four patients. Of the remaining 530 patients, 327
(61.7 %) were treated initially by peritoneal dialysis (PDj,
85 (16.0 %) underwent hemodialysis, and 118 (22.3 %)
underwent pre-emptive transplantation (Tx). The initial
treatments by age group are shown in Fig. 1. Most chil-
dren aged less than 5 years were treated initially by PD
(89.0 %), with a small proportion undergoing pre-emptive
Tx (2.6 %). In contrast, pre-emptive Tx was performed in
327, 29.2, and 30.2 % of children aged 5-9, 10-14, and
1519 years, respectively. A comparison of initial treat-
ment modalities in surveys of pediatric ESRD patients in
1998 [11] and 2006-2011 showed that the proportion of
patients undergoing pre-emptive Tx markedly increased
with time (Fig. 2).

Survival and cause of death
Survival amalysis of the 530 patients who commenced

RRT is shown in Fig. 3. The I- and 5-year survival rates
were 969 and 91.5 %, respectively. Patiemts were
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Fig. 1 Tnitial treatment modalities of end-stage renal disease by age o i o 3 3 5
group Number at risk 530 41 335 236 163 87
years
Fig. 3 Patient survival after the start of renal replacement therapy
1998 survey i Table 2 Causes of death after the start of renal replacement therapy
Remal diseases Number of patients (%)
Infections 1t (39.3)
Cardiovascular 3(17.9)
Cerebrovascular 0 (0)
Malignancy 0 ()
2006-201 1 survey fiEa Metabolic 0O
) Other 6 (21.4)
Unknown 4 (142)
;i . d ’ - Missing 2(7.2)
0% 20% 40%  60%  30%  100% Total 28 (100)
@ peritoneal dialysis (1 hemodialysis ® precmptive transplantation
Discussion

Fig. 2 Comparison of initial treatment modalitics in Japanese
patients with end-stage renal disease (ESRD) surveyed in 1998 [11]
and in 2006-201 1

followed up for a median 2.7 years (interquartile range
1.3-4.3 years). The mortality rate was 18.2 deaths per
1000 person-years of observation. During follow-up, 28
patients (5.4 %) died, all of whom were undergoing dial-
ysis. Causes of death after the start of RRT, based on the
United States Renal Data System [I5] with a minor
modification, are shown in Table 2. The main causes of
death were infection (n = 11, 39.3 %) and cardiovascular
causes (n = 5, 17.9 %).
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The JSPN has updated the epidemiological and demo-
graphic information on the incidence, primary renal dis-
ease, initial treatment modalities, and survival in Japanese
pediatric ESRD patients, aged less than 20 years, over the
period 2006-201 1. However, some important information,
including the prevalence and probability of undergoing Tx,
could not be updated in this survey.

There are marked variations in the incidence of pediatric
ESRD across countries [13]. A previous survey by the
JSPN, performed in 1998, reported that the incidence of
ESRD in Japanese children aged less than 20 years was 4.0
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pmarp [L1], much lower than in other high-income coumn-
tries, including 9.5 pmarp in 11 Western European coun-
tries and im Australia and 15.5 pmarp in the USA [13],
despite Japan having one of the highest incidence rates of
ESRD in adults [13, 16]. The current survey showed that
the average incidence of ESRD in 20062011 was 4.0
pmarp, confirming the lower incidence of ESRD in Japa-
nese children. Because the reasons for this lower incidence
remain unclear [16], further research is meeded to deter-
mine the specific factors responsible for the lower rate of
ESRD in Japanese children.

Causes of ESRD also vary across races and countries.
FSGS is more common in blacks than in whites, genetic
diseases are more prevalent in the Middle East than in
Europe, and infection-related renal diseases are more fre-
quent in less-developed countries [12, 13]. In the USA,
Europe, and Australia and New Zealand, CAKUT are the
main cause, accounting for around 40 % of pediatric ESRD
patients [13]. The current Japanese survey showed that
CAKUT were also the most common cause of renal dis-
ease, accounting for 39.8 % of all pediatric Japanese ESRD
patients. In contrast, it has been indicated that the propor-
tion of pediatric ESRD caused by glomerulonephritis,
including FSGS, was higher in Japan than in Europe or the
USA [12, 13]. The 1998 Japanese survey reported that the
proportions of pediatric ESRD patients with FSGS and
glomerulonephritis were 21.0 and 13.3 %, respectively
[E1], whereas the current survey showed that these pro-
portions were much lower, 12.2 and 5.9 %, respectively.
The Australia and New Zealand Dialysis and Transplant
Registry also showed a decline over time in glomerulone-
phritis as a cause of ESRD [10]. Additional surveys are
needed (o confirm this trend in the etiology of ESRD in
Japamese children.

The initiation of RRT is highly dependent upon the
ecopomy and availability of healthcare resources [12,
17]. In countries where RRT is readily available, the
most favored remal replacement modality in children is
Tx because dialysis is associated with cardiovascular
damage, access complications, infection, retarded linear
growth and cognitive development in children [[2]. Pre-
emptive Tx is an especially attractive option for chil-
dren with ESRD because pre-emptive Tx potentially
avoids exposure to negative oufcomes associated with
dialysis [18]. While the previous Japanese survey im
1998 reported that only one patient (0.9 %) underwent
pre-emptive Tx [I1], this survey notably found that
22.3 % of patients were initially treated by pre-emptive
Tx. In the USA, Europe, and Australia and New Zea-
land, around 15-20 % of children newly diagnosed with
ESRD undergo pre-emptive Tx [13]. Thus, the use of
pre-emptive Tx as an initial reatment modality for
Japanese children with ESRD is comparable to that of

USA, Europe, and Australia and New Zealand. The
evolved immunosuppression protocols using calcineurin
inhibitors, mycophenolate mofetil and basiliximab
reduced acute rejection episodes and improved the
patient and graft survival [19]. The improved treatment
following Tx and the increased awareness of effec-
tiveness of pre-emptive Tx seem to be responsible for
the marked increase in pediatric pre-emptive Tx in
Japan.

The 5S-year survival rate of Japanese children with
ESRD who received RRT was 91.5 %, which was similar
to that reported from Europe (the 4-year survival rate was
92.9 % in European RRT children) [8]. The mortality rate
of 18.2 deaths per 1000 person-years of observation was
similar to that observed in the 1998 survey [I1] and in
pediatric ESRD patients in Australia and New Zealand [9].
The two main causes of death in Japanese ESRD patients
receiving RRT were infections and cardiovascular disease,
similar to findings in Western countries [12, 13]. Superior
survival has been reported in patients with a functioning
graft than in patients on dialysis, with the poorest survival
rates observed in infants with ESRD [13]. Further studies
are required to determine risk factors for mortality in
Japanese pediatric ESRD patients.

Finally, epidemiological and demographic information
on pediatric ESRD patients around the world is important
to better understand this disease and to improve patient
care. Because single country data may be underpowered to
draw meaningful insights, international collaborations are
required to improve the outcomes of children with ESRD
20, 21].

In conclusion, this swurvey of epidemiological and
demographic information on Japanese children aged less
than 20 years with ESRD over the period 2006-2011
confinmed that the incidence of ESRD is lower in Japan
than in other high-income countries. Notably, there has
been a marked increase in the use of pre-emptive Tx as the
imitial treatment modality for these patients.
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POST-TRAUMATIC STRESS DISORDER IN CHILDREN
FOLLOWING NATURAL DISASTERS: A SYSTEMATIC REVIEW OF
THE LONG-TERM FOLLOW-UP STUDIES

Akiko Terasaka, Yoshiyuki Tachibana, Makiko Okuyama, and Takashi Igarashi

Abstract: The objective of this article was to conduct a systematic review of long-term
follow-up studies on Post-traumatic Stress Disorder (PTSD) symptoms in children and
adolescents. The MEDLINE and PsycINFO databases were searched from 1980 through
January 2014. Studies that examined PTSD symptoms in children for over three years
after mass natural disasters were selected. Ten studies, including four cohort studies, four
cross-sectional studies, one descriptive study, and one case-series study following
disaster-exposed children, met all the selection criteria and thus were included in this
review. The follow-up period ranged from three to 20 years after the disasters.
Synthesized results regarding PTSD prevalence rate, changes over time, and influential
factors on PTSD were summarized and discussed. The reviewed studies indicated that
PTSD symptoms decrease rapidly during the first two years afier a disaster; however, the
long-term course is not yet clear. Several factors including gender and disaster experience
appeared to be influential on PTSD symptoms; however, gender effect was possibly
confounded by other factors. To examine moderating effects among those influential
factors, as well as to avoid confounding, multivariate analytical methods would be
beneficial and recommended in future research. Also, recovery patterns await further
investigation for better understanding of the factors associated with chronic PTSD.

Keywords: natural disasters, PTSD, child, long-term, follow-up
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According to Annual Disaster Statistical Review 2012 (Guha-Sapir, Hoyois, & Below,
2013), 107,000 people were killed and 268 million were affected by natural disasters on annual
average between 2002 and 2011, There are 25 natural disasters reported that produced more than
50,000 deaths between 1990 and 2011 in the EM-DAT database (www.emdat.be/database)
(Lindell, 2013). Mass natural disaster can be especially traumatic to children. Many of the
children who survived mass natural disasters, such as Southeast Asia Tsunami in 2004,
Hurricane Katrina in 2005, and Great East Japan Earthquake and Tsunami in 2011, lost family
members, friends, neighbors, houses and schools. Furthermore, disaster aftermath could usually
last for months or even years. These negative impacts of disasters may create secondary stress
and substantially interfere with the availability of support to the child from parents, family,
school, and community (Pynoos, Steinberg, & Piacentini, 1999), thus disturbing children’s
recovery.

A set of psychological post-traumatic symptoms such as re-experiencing, avoidance, and
hyperarousal, which last more than a month after the traumatic event, is known as Post-traumatic
Stress Disorder (PTSD). PTSD has received a great deal of attention for the last several decades
since the diagnosis was introduced in Diagnostic and Statistical Manual of Mental Disorders,
Third Edition (DSM-11I) in 1980. Although the criteria for PTSD were originally developed
based on the knowledge from adult samples, several age-related symptoms were added in the
subsequent versions (DSM-III-R, DSM-1V, and DSM-V). There have been several
comprehensive reviews of post-disaster research in children (e.g., Foy, Madvig, Pynoos, &
Camilleri, 1996; Pfefferbaum, 1997; Vogel & Venberg, 1993). In recent years, Hoven, Duarte,
Turner, and Mandell (2009) performed a systematic search, and reported 18 selected studies that
included more than 100 participants, with first assessment of post-traumatic reactions conducted
within a year after the disaster, and employed some type of randomization approach. Wang,
Chan, and Ho (2013) identified 60 cross-sectional and 25 longitudinal/long-term follow-up
studies of post-disaster research on child psychopathology including PTSD. Additionally, Furr,
Corner, Edmunds, and Kendall (2010) conducted a systematic review and meta-analytic
examination of 96 identified youth PTSD studies following natural and human-made disasters.
These reviews indicated that children show symptoms most in the first year post-disaster, and the
symptoms mostly decrease rapidly (Furr et al., 2010; Wang et al., 2013) by nine to 14 months
post-disaster (Vogel & Venberg, 1993). However, the long-term course of PTSD is not yet well
known since the majority of the identified studies were conducted during the first two years post-
disaster. Although most of the children may recover shortly afier, there seem to be several
pathways of recovery, and PTSD symptoms persist longer for some of the children (Masten &
Obradovic, 2008). Moreover, there are not enough longitudinal data that enable us to understand
risk and protecting factors for chronic PTSD. As these authors suggested, there is a great need
for long-term follow-up studies of PTSD in children and adolescents.

In this article, we focus on studies that investigated post-traumatic symptoms in children
over a three-year period after they had experienced mass natural disasters so that we could learn
more about the long-term course of PTSD in children and adolescents. We followed the
PRISMA (Preferred Reporting Items for Systematic Reviews and Meta~-Analysis) statement
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(Mobher, Liberati, Tetzlaff, & Altman, 2009), which consists of a 27-item checklist to help
authors improve the reporting of systematic reviews and meta-analyses, in reporting this review.

Materials and Methods
Selection Criteria

Studies that (a) examined post-traumatic symptoms in children and adolescents after
mass natural disasters, (b) followed the subjects for at least three years post-disaster, (c) assessed
PTSD symptoms as outcomes, and (d) were peer-reviewed, were included in this review.
Accordingly, studies reporting about the effects of other types of disasters (e.g., war, terrorist
attacks, traffic accidents, industrial accidents, etc.), and studies that assessed only other
psychiatric problems (e.g., depression, anxiety, serious emotional disturbance, etc.) were
excluded from this review. Intervention studies were also excluded since they are beyond the
scope of this review. The targeted population was children and adolescents who experienced
mass natural disasters when they were under 18 years of age.

Data Sources and Searches

In order to identify potential studies for inclusion, we conducted an electronic database
search on MEDLINE and PsycINFO for studies published from January 1980 through January
2014 using the following keywords: (post-traumatic OR posttraumatic stress disorder) AND
(disaster OR disasters) AND (child OR children OR adolescent[s]) AND (long-term OR follow-
up OR longitudinal). Only peer-reviewed articles were searched.

Study Selection and Data Extraction

After potential studies were identified by the database search (Phase 1), we reviewed all
abstracts and titles (Phase 2). Studies that were written in a non-English language, that did not
include original data or an assessment of child responses, and that were on irrelevant topics (e.g.,
the development of assessment tools, physical health related to disasters) were excluded. The full
text of selected potential studies were further reviewed to determine their eligibility (Phase 3).
Studies reporting other types of disasters, studies that followed the subjects for less than three
years, studies that assessed only other psychiatric problems, and intervention studies were
excluded in sequence. From the included studies, the study design, study time frame after the
disaster, samples (sampling method, size, and age), PTSD measures, PTSD prevalence and
classification were abstracted. For the age of the sample, since time frame varied across studies,
we showed not only the age at the time of the study, but also the estimated age at the time of the
disaster.

Quality Assessment

Observational studies are known to be vulnerable to some types of study bias, especially
to selection bias and confounding compared to randomized controlled trials (Reeves, Deeks,
Higgins, & Wells, 2008; Lu, 2009); thus including quality assessment is recommended when
reporting systematic review by PRISMA. In this review, we used the checklist from SAQOR

114

482



International Journal of Child, Youth and Family Studies (2015) 6(1): 111-133

(Systematic Appraisal of Quality in Observational Research), which was developed especially
for observational studies (for details, see Ross et al., 2011), and also employed in the former
review article (Wang et al., 2013), to rate the quality of the included studies. The SAQOR
consists of six categories with two to five questions for each assessment category: Sample;
Control/comparison group; Quality of exposure/outcome measurements; Follow-up; Distorting
influences; and Reporting data.

Note that for cross-sectional studies, the “follow-up” category is excluded. and also for
case-series studies, the “control/comparison group” category is excluded, due to the feature of
the study designs. Each of the included studies was rated as “adequate” in all these categories
when the study met the category’s requirements stated in SAQOR.

The category of “distorting influences” was developed to rate the risk of confounding
(Ross et al., 2011). Confounding is defined as “a mixing of effects between the exposure of
interest, the disease, and a third factor (i.e., the confounder) that is associated with the exposure
that independently affects the risk of developing the disease” (Mann & Wood, 2012, p. 18).
Several strategies are recommended to reduce confounding at three phases of study (Lu, 2009):
At the design phase, (a) Restriction — inclusion to the study is restricted to a certain category of
confounder (e.g., male); and (b) Matching of controls to cases to enhance equal representation of
subjects with certain confounders among study group. At the analysis phase, (c) Stratification —
the sample is divided into subgroups or strata on the basis of characteristics that are potentially
confounding the analysis (e.g., age); and (d) Statistical adjustments for dissimilarities in
characteristics between the study groups, including regression, propensity score, and
instrumental variables.

In the literature of child PTSD, there is no confounder commonly recognized so far,
although several factors such as children’s gender, age, and proximity to the disaster are
considered to be affecting PTSD symptoms. Thus, we did not set “primary key confounders” in
the quality assessment of this review, which is originally suggested by SAQOR. Studies that
counted for at least two potential confounders, including age, gender, disaster experience,
depression, etc., using strategies such as those listed above were rated “adequate”.

Results

Search Results

The search process is summarized in Figure 1. The database search identified 232
potentially relevant studies (Phase 1), 114 of which were selected for further screening after
excluding irrelevant studies based on our screening the titles and abstracts (Phase 2). The
numbers of papers published per year are presented in Figure 2, in order to allow readers to grasp
the trend in post-disaster follow-up studies in children and adolescents. The earliest work
selected in Phase 2 was published in 1987, following the Ash Wednesday fires in Australia in
1983 (McFarlane, 1987). The highest number of selected papers was published in 2009,
representing 13.2% (n = 15) of the total 114 studies, followed by 2008 and 2011 (» =13, 11.4%).
Twenty-eight studies followed earthquakes (24.6%), 26 followed hurricanes (22.8%), and 10
followed two tsunamis (8.8%). The most studied event was Hurricane Katrina in 2005 (n = 14,
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12.3%), followed by the South Asia tsunami in 2004 (n =9, 7.9%), the World Trade Center
attack (» = 8, 7.0%) in 2001, and the Jupiter shipping disaster in 1988 (n =7, 6.1%).

In Phase 3, 104 of the 114 previously selected studies (88.6%) were excluded because
they did not meet the selection criteria stated earlier; 39 studies followed other types of disasters
(34.2%), 59 studies followed the subjects for less than three years (51.8%), two had non-PTSD
symptoms as the outcome (1.8%), and four were intervention studies (3.5%). Finaily, 10 of the
114 previously selected studies (8.8%) were included in this review as long-term follow-up
studies of PTSD symptoms in children following natural disasters.

Potentially relevant studies identified Potentially relevant studies identified
through MEDLINE (n = 194) through PsycINFO (n=72)
Phase 1
4
Studies identified after duplicates Studies excluded for the following
removed (n= 232) reasons (n = 118).
Non-English studies

« Without original data
» lrelevant topics
®1 . Non-child studies

Phase 2
v
Studies selected for further screening Studies excluded for the following
(n=114) reasons (n =104):
- Studies on other types of disasters
(n =39)
pi ° Studies with follow-up period less than
Phase 3 3years (n = 59)
» Studies without PTSD measures
4 (n=2)

» Intervention studies (n = 4)
Studies included in this review (n = 10)

Figure 1. Flow diagram of the study selection
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Figure 2. Number of the papers published on long-term follow-up studies of child PTSD

Overview of the Included Studies

The characteristics of the included studies are summarized in Table 1. All included
studies were published between 2005 and 2013. Six events were studied in the 10 included
studies: three earthquakes, one tsunami, one hurricane, and one wildfire. The earliest event was
the Ash Wednesday fires in Australia in 1983 (McFarlane & Hooff, 2009), and the latest was
Sichuan earthquake in China in 2008 (Jia et al., 2013). Three of the studies followed the Spitak
earthquake in Armenia in 1988, and another three followed South Asia tsunami in 2004. The age
of the participants ranged from eight to 19 years for child and adolescent samples, and 23 to 34
for adult samples who had experienced disasters in their childhood (McFarlane & Hooff, 2009;
Najarian, Sunday, Labruna, & Barry, 2011). The estimated age of the participants at the time of
the disasters ranged from three to 16 years old.

With respect to study design, four of the 10 studies were cohort studies (Goenjian,
Walling, Steinberg, Karayan, & Pynoos, 2005; Jia et al., 2013; Kronenberg et al., 2010; Najarian,
et al., 2011), another four were cross-sectional studies (Agustini, Asniar, & Matsuo, 2011;
Goenjian et al., 2009; Kilic, Kilic, & Yilmaz, 2008; McFarlane & Hooff, 2009), one was a
descriptive study (Piyasil et al., 2011), and the other study was based on a case-series design
(Ularntinon et al., 2008). One of the cohort studies compared PTSD symptoms between the
subjects who had and had not received group/individual psychotherapy (Goenjian et al., 2005).
Since intervention studies were not the focus of this review, we did not include the information
regarding treatment effect in the summary table, and included the results of non-treated subjects
only. The length of the follow-up period ranged from three to 20 years after the disasters. Four
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studies followed disaster-experienced children for three to four years after the disaster (Agustini
et al., 2011; Jia et al., 2013; Kronenberg et al., 2010; Ularntinon et al., 2008), four studies
followed them for between five and six-and-a-half years after (Goenjian et al., 2005, 2009; Kilic
et al., 2008; Piyasil et al., 2011), and two followed them for more than 20 years after the disaster
(McFarlane & Hooff, 2009; Najarian et al., 2011). None of the included studies conducted a pre-
disaster assessment.

Two studies included subgroups of the subjects: Goenjian et al. (2005) included groups of
children from three different cities located at increasing distances from the epicenter of the
earthquake; Goenjian et al. (2009) included groups of children with different types of parental
loss (loss of both parents, loss of father, and loss of mother). Four studies included
control/comparison groups: Three studies had non-affected groups as controls (Kilic et al., 2008;
McFarlane & Hooff, 2009; Najarian et al., 2011); however, two of them did not include PTSD
assessment of the control group (Kilic et al., 2008; Najarian et al., 2011). One study had children
who were exposed to the disaster but did not experiénce any parental loss as a comparison group
to bereaved children who lost one or both of their parents (Goenjian et al., 2009).

Three of the studies stated that the subjects did not receive any psychological treatment
following the disaster (Goenjian et al., 2005, 2009; Najarian et al., 2011). Two studies stated that
some of the subjects received psychological intervention during the follow-up period (Jia et al.,
2013; Kronenberg et al., 2010; Piyasil et al., 2011), and one study stated that school-wide
intervention was conducted at the targeted schools (Ularntinon et al., 2008).

Risk of Bias

A summary of the quality assessment for six categories is presented in Table 2, together
with a summary of the findings of each study. Four cohort studies were rated for all six
categories: three studies were rated “adequate” in four (Goenjian et al., 2005; Jia et al., 2013;
Kronenberg et al., 2010) and one study was “adequate™ in three of the six categories (Najarian et
al., 2011). Four cross-sectional studies were rated for five categories (the category of “Follow-
up” was excluded): One was rated “adequate” in all five categories (Kilic et al., 2008); one was
“adequate” in four (McFarlane & Hooff, 2009); one was “adequate” in three (Goenjian et al.,
2009); and the remaining was “adequate” in two of the five categories (Agustini et al., 2011).
One case-series study was rated for five categories (the category of “Control/comparison group”
was excluded), being “adequate” in four of them (Ularntinon et al., 2008). One descriptive study
was rated for all six categories, being “adequate” in two of the six categories (Piyasil et al.,
2011).
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Table 1. Summary of the included studies
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the disaster
'Therangeofpmdparn‘agsalheﬁmedmesmd{andﬂwdsasw. Mean agawas notedwhen the ranga was not aailable.
2CPTSDRI = The Child PostTraumatic Stress Disorder (Pynoos etdl., 1987; Steinberg etal., 2004)
NTCTSN screener= NTCSN Hur Tool for CHi d (NTCTSN, 2005), CIDi =G, fic Interiew (WHO, 1097),
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Table 2. Quality assessment and major findings of the included studies
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