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Summary

Development of the Japanese Version of the
Suicide Intervention Response Inventory (SIRT)

Kawasuima Daisuke’, Kawano Kenji
Ito Hiroto

In this study, we developed a Japanese version of
the Suicide Intervention Response Inventory (SIRI).
The SIRT has two formulas for computation : SIRI-1
and SIRI-2. SIRI-2 is based on the responses of
experts ; the mean response of the experts for each
item in the inventory served as a criterion against
which individual respondents could be compared.
However, it has scope for improvement. Thirty-six
Japanese experts on suicide prevention were re-
cruited in order to revise the formula for computing
SIRI-2. Additionally, the Japanese version of SIRI
was completed by 108 participants from a training
program for providing suicide prevention support in
order to determine which would be the preferred
formula in Japan. We found that SIRI-1 and the
revised SIRI-2 have more scope for discussion and
therefore propose that, at least for the present, the
original SIRI-2 should be used for computation in
the Japanese version of the SIRL

# National Institute of Mental Health, National
Center of Neurology and Psychiatry, Kodaira,
Japan
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The Mental Health of Persons Bereaved by Suicide

Kenji KawaNO

Center for Suicide Py ton, Nati

! Insti of Mental Health,

National Center of Neurology end Psychiatry

This paper aims to describe the care for persons bereaved by suicide from the perspective
of mental health. Those bereaved by suicide experience three types of difficulties. The first
encompasses difficulties in daily life, including death notifications, dealing with the funeral,
cancellation of bank accounts, legal issues such as disagreements related to inheritance, and
so on. The second type involves difficulties with health. Bereaved persons will sometimes
experience psychological responses, such as feelings of sadness, guilt, anger, fear, embarrass-
ment ; these may be accompanied by somatic complaints. These are normal responses
related to the grief process, but responses may be escalated as complicated grief in unusual
circumstances, such as when people are bereaved by suicide. The third type comprises
interpersonal difficulties, including lack of seeking social support, withdrawing, and

secondary wounding experiences.
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While these difficulties often occur separately, they may also affect each other. For
example, problems in daily life decrease a person’s quality of life, and rob the bereaved of
time to do their mourning work, while interpersonal problems may discourage them from
seeking help from others around them.

In this study, 111 persons bereaved by suicide were recruited from self-help/support
groups. Of these, 48% showed a symptom of mental health problems, as measured by K6, and
the relationship between the symptom of mental health issues and secondary wounding
experiences of family members, relatives, friends, and other people bereaved by suicide was
confirmed by ANOVA. Many persons bereaved by suicide may use existing supports and
appear “resilient” after their shocking experiences, but they should be carefully observed,
and, if necessary, should be offered specialized help, including psychological and/or psychiat-
ric support.

< Author’s abstract>>

‘<Key words : persons bereaved by suicide, mental health, secondary wounding experiences,
K6>
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cancer survivors and their family members; however, relatively little is known about patterns in
those families that are psychologically at-risk. The purpose of this study was to identify distinct
clusters of families that include childhood cancer survivors, and to evaluate differences between
the clusters with respect to anxiety, depression, and post-tr ic stress (PTSS).
Methods: Childhood cancer survivors and their parents (247 mdmdua]s' 88 adolescent
cancer survivors, 87 mothers, and 72 fathers)

to be a predictor of psychological distress among childhood

1 P, "

d self-report questi ires.

01' famxly funcnﬂnmg were assessed using the Family Relatlonshlp Index and its Ihree

3

P

, and conflict), and individuals were classified into

groups via a cluster analytic approach. State-trait anxiety, depression, and PTSS were

assessed to all of the participants.

Results: The individuals were classified into three types: Onme cluster featured high

hesi high exp)
featured low cohesi

, and low conflict (‘Supportive-type’, n = 102); a second cluster
low expressi

a third cluster had d
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and lugh conflict (‘Conflictive-type’, # = 32); and

(‘Intermediate-type’, n=113). Among the tlu'ee types, an

expressiveness, and moderate conflict
lysis of variance led that

‘Conflictive-type’ members had the highest levels of PTSS, depression, and state-trait anxiety.
Conclusions: These findings suggest that perceptions of family functioning are related to
psychological distress in family members of childhood cancer survivors. A family-focused
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intervention might be a useful approach to targeting emotional distress in these families,
Received: 28 September 2008 |  particularly for families with a ‘Conflictive-type’ family member.
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Introduction

Medical advances in childhood cancer therapy
have brought about a marked improvement in
survival rates. In Japan, the S5-year survival rate
for childhood cancer improved from 48% (in
1975-1984) to 68% (in 1985-1994) [1]. The growing
numbers of adolescent and adult survivors require
that we assess issues faced by survivors, and
develop support plans to decrease the physical
and psychological effects associated with cancer
and its treatment. Increasingly, family members of
survivors have to deal with difficulties in adjusting
to living with a former cancer patient, including the
possibility of late effects and recurrence [2-4].

Copyright © 2009 john Wiley & Sons, Ltd.

Parents of childhood cancer patients face numer-
ous stressful situations. Some of these situations
include explaining the illness to their child, master-
ing the administration of a home-care treatment
regimen, controlling their own emotions about the
illness and survivorship, navigating an often com-
plicated health-care system, and caring for well
siblings, all while also carrying out other familial
duties (employment, managing relationships with
relatives, etc.) during periods of child sickness or
hospitalization [5]. These activities are usually
integrated into parents’ daily routines, becoming a
regular part of family life. Parents struggle with
these activities, which can overwhelm them and
threaten their mental health.
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Members of oncology units should view each
family as an interactive system. Streisand [6]
suggested that pediatric parenting stress and family
functioning are important to assess when working
with children who are being treated for cancer.
Ozono [7] reported that impaired family ‘potential
for role sharing” was associated with severe post-
traumatic stress in mothers of childhood cancer
survivors. Family-based interventions should speci-
fically target the needs of this population to make
support available based on the assessment of
family functioning [see [8] for models; [9] for
instruments]. Relevant factors include family co-
hesiveness, emotional expressiveness, adaptability,
communication, roles and adjustment to conflict.
A typological approach to screen at-risk families
based on family functioning has been studied in
families of cancer patients in palliative care settings
[10-13] and families with a breast cancer patient
[14]. Family-focused intervention for bereaved
families produced a moderate reduction in psycho-
logical distress 13 months after bereavement [15].

However, few reports have focused on families
of children with cancer with a view to intervention,
or developed criteria to identify psychologically
at-risk families. The purpose of this study was to
identify clusters of families with childhood cancer
survivors based on their self-perceptions of family
functioning. We examined the relationship between
psychological distress (anxiety, depression, and
post-traumatic stress symptoms (PTSS)) and speci-
fic dimensions of family functioning to identify
predictors of dysfunctional families of cancer
survivors. Ultimately, we hope that the findings
from this study will contribute to developing
interventions for reducing psychological distress
and improving family functioning for those
families who are psychologically at-risk.

Method

The participants came from the multisite investiga-
tion of the Hiroshima University Department of
Psychiatry and Neurosciences. The participating
sites were three general hospitals in urban areas
located in western Japan: Hiroshima University
Hospital (HU), Hiroshima Red Cross Hospital
and Atomic-Bomb Survivors Hospital (RC), and
Kurume University Hospital (KU) Department of
Pediatrics. The study was approved by the Institu-
tional Review Boards of all of the participating
hospitals. All survivors and parents gave their
written informed consent to participate.

Procedure

When a survivor and his/her parent(s) visited the
outpatient clinic, the pediatric oncologist provided
the guardian and survivor with an outline describing

Copyright © 2009 John Wiley & Sons, Ltd.
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the purposes and protocol of the study. An
interviewer met with the participants who agreed
to participate. Questionnaires were handed or mailed
to survivors, mothers, and fathers. Demographic and
medical information was obtained. Socioeconomic
status was calculated using the Hollingshead and
Redlich [16] two-factor index of social position based
on the demographic information provided by the
parents. The participants completed the question-
naires at home and returned them by mail. Families
who participated were financially compensated for
their time (A book coupon).

Participants

Japanese pediatric cancer survivors who met the
following criteria were identified from the tumor
registry of each hospital, during the 15-month
period from July 2003 to September 2004: (1) age
of 12-20 years at the time of the investigation; (2)
first cancer diagnosis at least 5 years prior to the
interview, and off treatment for a minimum of
I year; (3) the cancer was in remission; (4) the
former patient was receiving regular medical
follow-up as an outpatient; (5) the former patient’s
physical health was good enough for the patient to
complete several questionnaires; and (6) Eastern
Cooperative Oncology Group performance status
of 0-2. Survivors of brain tumors were not
included in this study, because potential cognitive
complications might confound the questionnaire-
based assessment. The registries of Research on the
Treatment of Specific Chronic Childhood Diseases
identified 144 cligible patients at the three sites
(65 at HU, 57 at KU, and 22 at RC).

Of the 144 eligible survivors, 89(61.8%) parti-
cipated. Of the non-participants, 14 did not
return the questionnaires, 19 did not visit the
outpatient clinic during the study’s period, and
22 declined to participate. Of the participating
families, one survivor declined to complete the
questionnaires due to psychological burden, and
2 mothers and 17 fathers did not return the
questionnaires. Therefore, the data were analyzed
from 247 individuals (88 survivors, 87 mothers, and
72 fathers). A comparison of participants and non-
participants revealed no significant differences
between the survivors in terms of current age, age
at diagnosis, gender, type of cancer, interval since
the first diagnosis, medical late effects, and relapse.

Psychological measures completed by all participants

The Family Relationship Index (FRI) is a well-
validated measure of an individual’s perceptions of
their family’s functioning, using constructs such as
interpersonal relationships and organizational
structure [10~13]. The FRI is a 12-item, true-false
response scale that originated as a short form of the
Family Environment Scale [17,18]. The FRI is

Psycho-Oncology 19: 545552 (2010)
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comprised of Cohesiveness, Conflict, and Expres-
siveness (thoughts and feelings) subscales. We
chose the FRI because it is simple to use and is
thus appropriate for screening, and it has been used
clinically for family intervention with cancer
patients in palliative care settings [15].

The State-Trait Anxiety Inventory (STAI) is
a 40-item self-report instrument that measures
anxiety symptoms that are either current (state)
or chronic (related to personality trait) [19]. Higher
scores indicate higher levels of anxiety. The STAI
has demonstrated high internal consistency, as well
as adequate construct and discriminative validity
across diverse samples. Test—retest reliability is
low for the State scale and high for the Trait scale,
as would be theoretically predicted. The Japanese
version of the STAI has satisfactory internal
consistency [20].

The Impact of Event Scale—Revised (JES-R) is a
22-item self-report instrument that assesses three
symptom clusters of PTSD: Intrusion, Avoidance,
and Hyperarousal [21]. Symptoms are rated on
five-point Likert scale for frequency of occurrence
during the previous week. Higher scores indicate a
higher frequency of PTSD symptoms. Participants
were asked to focus on the survivor’s cancer
experience as the stressful event. The Japanese
version of the IES-R [22] has high internal
consistency (Cronbach «=0.92-0.95) and test—
retest reliability (Pearson y = 0.86).

Psychological measures completed by parents only

The Zung Self-rating Depression Scale (SDS) is a
20-item four-point Likert scale self-report instru-
ment that assesses depression [23). The test-retest
reliability of the SDS is 0.85. Higher scores indicate
a higher degree of depression. Internal consistency
studies have demonstrated an alpha coefficient of
0.73 for the test items in the Japanese version [24].

Psychological measures completed by survivors only

The Child Depression Inventory (CDI) consists of
27 items to assess commonly reported symptoms of
depression that respondents might have experi-
enced within the past 2 weeks [25]. Respondents
choose one of three alternative statements for each
symptom. Higher scores indicate higher levels
of depression. The Japanese version of the CDI
had satisfactory internal consistency (Cronbach
o = (0.83) and 2-week test-retest reliability (Pearson
y=0.86) in the evaluation of third to sixth grade
students (n2 = 189) [26].

Statistical analysis

Group size

To estimate the power of the analyses, we adopted
the GPOWER procedure [27], based on achieving a
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medium effect size of 0.50, an average of three
members per family with a medium (rs = 0.30)
intercorrelation between family member responses.
With a type I error of 0.05 (two-tailed), a group of
75 families would yield a power of 84% [28].

Cluster analysis

The FRI and its three subscales were used in a
cluster analysis to categorize family perceptions
among survivors and their parents. We had no
prior assumptions regarding the number of clus-
ters. Agglomerative hierarchical techniques were
first applied for each participant as an individual
cluster, and then couples were grouped with similar
clusters until a single cluster was formed. To
discriminate between clusters with different levels
of family functioning, and to minimize variability
within clusters, we adopted the Ward method [29]
of agglomeration, with squared Euclidian distance
solutions. This method typically performs well
when clusters are not highly distinct, and when
classification of all cases is desired. The agglomera-
tion schedule and dendrogram were used to
determine the number of clusters. Figure 1 shows
the tree dendrogram. Visual observation suggested
that the data supported either a three- or a four-
cluster solution.

The second step determined whether a three- or a
four-cluster solution was reliable. A K-means cluster
analysis [29] was performed for the 247 individuals
to control for the influence of the chosen method
on the results. The K-means algorithm (a non-
hierarchical method) requires determination of the
number of clusters prior to the analysis, and can
relocate individuals during the analysis to optimize
homogeneity within clusters. In the third step, the
correspondence between the Ward method and
the K-means method was examined. Table 2 shows
the cross-tabulation of three-cluster solutions using

Resealed Distance Claster Combine

I
G

10 13 20

Cluster 1

Cluster 2

Cluster 3

Figure 1. Dendrogram illustrating rescaled distances at which
clusters were combined. Each line on the left side of this figure
represents an individual participating in the study

Psycho-Oncology 19: 545-552 (2010)
DOI: 10.1002/pon



548

the Ward and K-means solutions. Bold values in
Table 2 indicate the correspondence between the
two clustering methods. The overall correspondence
rate between the methods was 89.1%. A four-cluster
solution also showed a high correlation between
the two clustering methods (x*=587.9, df=9,
p<0.001); the overall correspondence rate was
91.9%.

In the fourth step, a one-way analysis of variance
(ANOVA) was performed on the data from the
FRI and its three subscales. Although a high
correlation was also found for the four-cluster
solution, a Scheffe post hoc analysis found
similarity between two clusters in the FRI total
score [e.g. FRI total score Cluster A, mean 7.3, SD
1.0, and Cluster B, mean 6.6, SD 1.1 (p=0.02)].
Merging these clusters kept the loss of data to
a minimum because the configuration of these
clusters was so similar. The three-cluster solution
was therefore identified as providing the best
representation of the data. Although prior research
[30] recommended following a hierarchical cluster-
ing method with a non-hierarchical method, we
adopted the results of the Ward analysis because
the hierarchical model better conceptually corres-
ponded to our data. The intraclass correlation
coefficients, which illustrate the statistical relation
between family members within clusters, were also
calculated.

To characterize and further validate each of the
clusters, we performed a series of ANOVAs, one
for each cluster. We examined the three psycholo-
gical variables (PTSS, anxiety, and depression) as
external validators. Scheffe post hoc comparison
tests [31] were applied to results where there were
significant overall differences between groups.

We first analyzed individuals as the unit in the
cluster analysis. Then a combined analysis based
on the family as the unit was performed. This
approach is theoretically appropriate because
members within a family may not have similar
perceptions. All analyses were performed using
SPSS Base 11.57J (SPSS, Chicago, IL).

Results

Characteristics of the study sample

Table 1 shows the demographic characteristics of
survivors and their parents. The family” socio-
economic status was 1 (2%), II (19%), III (64%),
IV (13%), and V (2%). Most survivors were
students, and only one had been married. All the
participating fathers were married and employed.
The mean age of the 88 survivors was 16.2 years
(SD = 2.2), and the mean age at first diagnosis was
5.4 years (SD = 3.8). The median length of illness
from first diagnosis to the investigation was 10.8
years (SD = 3.4). Slightly more of the survivors were
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female (55%). The survivors’ diagnoses were acute
lymphoblastic leukemia (52%), other leukemia
(16%), malignant lymphoma (10%), infant neuro-
blastoma (12%), and other solid tumors (10%).
Treatment methods included chemotherapy (100%),
surgery (24%), cranial irradiation (44%), and stem
cell transplantation (25%). Only 1 survivor was PS1,
and the other 87 survivors were PSO0. Sixty-four
percent of the survivors had no medical late effects,
while 22% had medical late effects without treat-
ment, and 14% had medical late effects with
treatment. Fourteen percent of the survivors experi-
enced relapse at least once.

There was no statistical difference among survi-
vors related to diagnosis, experience of surgery,
cranial irradiation, stem cell transplantation, and
anxiety or depression. Higher post-traumatic stress
was found in survivors who had experienced
relapse (Total IES-R: Mean 15.2, SD 10.4)
compared with those who had not relapsed (Total
IES-R: Mean 8.2, SD 10.2; p = 0.04 by r-test).

Table |. Demographic profile of survivor's families

Family members

Survivors Mothers Fathers Total
n=288 n=87 n=72 n=247

Age (years) mean (SD) 162 (22) 438 (48) 47.1 (6.3)
Work status (current, %)

Employed () 61701y 72 (100) 134
Home duties 2(23) 25 (287) _— 26
Retired/pension e [N — !
Unemployed _— —_ - 0
Student 83 (943) — —_ 83
Others 2(23) - —

Marital Status (%)

Married ()Y 80(920) 72(i00) 153
Separated/divorced —_ 7 (80) — 7
Single 87 (98.9) — 87

Table 2. Cross-tabulation of three-cluster solutions using
Ward's algorithm and a K-means algorithm and individual
perceptions of family functioning within the 3-class structure

3-cluster 3-cluster solution Ward's Method Total
luti N)
K-means Cluster | Cluster 2 Cluster 3
Cluster | 102 19 0 121
Cluster 2 0 86 0 86
Cluster 3 [¢] 8 32 40
Total 102 13 32 247
Cluster | Cluster 2 Cluster 3
‘Supportive  ‘Intermediate  ‘Conflictive
Membership (N) type’ type’ type’
Survivors 34 38 16 88
Mother 36 41 10 87
Father 32 34 6 72
Total 102 13 32 247

Chi-square = 356.8, df =4, p<0.001.
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Typology of individual perception of family functioning

We entered all the data sets (survivors and parents)
into the analysis. The FRI total score, cohesive-
ness, expressiveness, and conflict dimensions
played a significant role in the formation of
clusters. As mentioned previously, a three-class
family taxonomy was identified as the most distinct
and relevant grouping. Membership of individuals
in the three family clusters is shown in Table 2.
Individuals in the three clusters did not differ
significantly with respect to age at time of the
investigation, time since first diagnosis, diagnosis,
PS, medical late effects, socioeconomic status, and
other sociodemographic variables.

Table 3 shows the structure of each cluster. The
first type of family cluster, named the ‘supportive’
type (n = 102), was characterized by high cohesive-
ness, high expressiveness, and low conflict. Sup-
portive family members who showed the highest
FRI total score among the three clusters. The
‘intermediate’ type (n = 112) was characterized by
moderate cohesiveness, moderate expressiveness,
and moderate conflict. The ‘conflictive’ type
(n=32) was characterized by low cohesiveness,
low expressiveness, and high conflict. Conflictive
family members showed the lowest FRI total
scores. Scheffe post hoc analyses identified sig-
nificant differences between the clusters.

Differences in the psychological distress of
family members within the family clusters are also
shown in Table 3. For post-traumatic stress, the
dysfunctional ‘conflictive’ type showed significantly
higher scores than the ‘supportive’ type for the
IES-R total score, hyperarousal, and avoidance.
The ‘conflictive’ type also showed significantly
higher scores than the ‘intermediate’ type for the
IES-R total score, intrusion, hyperarousal, and
avoidance. For survivors, lower CDI scores were
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found in the ‘supportive’ cluster than in the
‘conflictive’ cluster. The ‘conflictive’ cluster showed
the highest SDS scores, and the ‘supportive’ cluster
showed the lowest SDS scores (for parents).
Finally, the ‘supportive’ cluster had the lowest
STAI state and trait scores, and the ‘conflictive’
cluster had the highest STAI scores. However, the
average score in each cluster was below the
threshold in terms of symptoms for post-traumatic
stress, depression, or state-trait anxiety.

Combined analysis of cluster relationship within a
family unit

Figure 2 shows the analysis of the family as a unit
based on a three-cluster solution. The group in the
upper-left corner is well-functioning families, and
the group in the lower-right corner is dysfunctional
family units. Thirty-one family units (36%) showed
a full-matched cluster within the family. Fifteen
units (17%) revealed all members had ‘supportive-
type’, and 14 units (16%) revealed all members had
‘intermediate-type’. Two family units revealed all
family members were ‘conflictive-type’, two family
units had two ‘conflictive-type’ members, and 18
family units had one ‘conflictive-type’ member.
A family unit of no-mother-participation had two
‘conflictive-type’ members.

Discussion

This study found that families of childhood cancer
survivors could be classified according to their
perceptions of family functioning. Cohesiveness,
conflict, and expressiveness were found to be useful
dimensions for differentiating between adaptive
and maladaptive families. This constitutes an
empirically derived typology of family functioning.

Table 3. Comparison of individual perceptions of family functioning within the 3-class structure, and psychological distress of

members within the family types

Intraclass

ANOVA Correlation
Variables Mean (SD) ‘Supportive type’ ‘Intermediate type’ ‘Conflictive type’ F-ratio p-value Scheffe Coefficients
FRI-Total 105 (0.9) 7.3(13) 33(13) 5444 <0001 abc 043
FRI-Cohesiveness 37 (05) 30 (09) 18 (12) 689 <0001 abc 044
FRI-Expressiveness 34 (08) 27 (L) 08 (0.8) 910 <0.00} abc 033
FRI-Conflict 06 (07) 24 (1.1 34(07) 1581 <0001 abc 052
IES-R Total 125 (11.8) 116 (10.7) 210 (18.1) 76 0001 bc
[ES-R Intrusion 4.7 (4.8) 43 (43) 68 (6.1) 32 0041 c
IES-R Hyperarousal 26 (32 28 (3.3) 62(5.1) 134 <0001 be
IES-R Avoidance 5.1 (5.4) 45 (4.6) 8.1 (8.1 55 0.004 be
CDI (for survivors) 9.8 (6.0) 124 (5.8) 15.1 7.7 4.1 002 b
SDS (for parents) 344 (7.6) 376 (7.1) 46.0 (64) 168 <000! abc
STALS 374 (9.6) 411 (87) 489 (11.5) 185 <000l abc
STALT 392 (3.5 44.1 97 529 (10.0) 255  <000! abc

p <0.001 Scheffe post hoc comparisons indicate that: (a) the 'Supportive’ and ‘Intermediate’ family types differ significantly; (b) the ‘Supportive’ and ‘conflictive’ family types

differ signi (@) the ' diate’ and

' family types differ significantly. FRI, Family Relationship Index; IES-R, Impact of Event Scale-Revised; CDI,

Children's Depression Inventory; SDS, Self-rating Depression Scale; STAI, State~Trait Anxiety Inventory.
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Number of Famiies

Figure 2. Three dimensional cumulative bar chart of survivor-mother—father triad (family as a unit/ N = 86) based on a three
cluster solution of family functioning. Three families were excluded from analysis because the mother did not participate in two

families and the survivor did not participate in | family

The most dysfunctional family cluster was
characterized by high conflict, Jow cohesiveness,
and low expressiveness; we called these family
members ‘conflictive’. In this study, 13% of
individuals and 26% of families showed the highest
level of conflict. The members of this type of family
sometimes behave independently. They may be-
come problematic for clinicians as the families may
not be enthusiastic in coping with problems, do not
want to share their concerns with others, and refuse
to talk with family members at times. Their distress
might resonate throughout the treatment system.
These individuals showed the highest levels of
depression, anxiety, and PTSS. In the context of
the relationship between family functioning and
post-traumatic stress, Pelcovitz [32] reported that
PTSD symptoms of adolescent survivors were
associated with chaotic family functioning. Brown
[33] found a positive correlation between PTSD
symptoms and family conflict among the mothers
of survivors.

Cohesiveness is characteristic of families that are
dealing well with their lives after cancer. Cohesive-
ness seems to be an indicator of an adaptive family,
whose members support each other, honestly share
their emotions, and behave with mutual caring.
Little conflict is present, and family members
overcome hardships, show sympathy, and are
confident around issues of family intimacy. About
two-fifths of the family members and 17% of units
we assessed appeared to have these features, which
we call the ‘supportive’ family. Relatively low levels
of psychological distress were found in these
families, and generally they did not need the help
of psychological experts because of their high levels
of internal support. In prior studies of family
typologies of breast cancer survivors [14] and of
cancer in the palliative stage [11,12], families with
high cohesiveness showed the lowest levels psycho-
logical distress.

Copyright © 2009 john Wiley & Sons, Ltd.

The third cluster of family members showed
moderate cohesiveness, moderate expressiveness,
and moderate levels of conflict. Total family
functioning scores fell between those for the
conflictive and supportive types, so we called these
family members the ‘intermediate type’. For
parents, depression and anxiety were higher than
in supportive families and lower than in conflictive
families. However, these families showed levels of
post-traumatic stress similar to the supportive
families. Thus, intermediate family members faced
some degree of psychological risk, whereas equiva-
lent levels of distress were found in a certain
domains in comparison to supportive members.
Interestingly, in a prior study of families with
cancer in palliative settings [11,12], the ‘resolved
conflict” type of family showed similar family
functioning. One-fifth of the individuals assessed
showed these characteristics in the prior study, and
about half of the participants in our study were
classified as the intermediate type. This discrepancy
may be attributed to two factors. First, the settings
were different: cancer in the palliative stage versus
families with childhood cancer survivors. The
participants in palliative care settings are usually
older. When an individual grow older, s/he may
learn how to manage family issues is a less
conflictive manner. Second, there could be differ-
ences in the family system framework between
Western countries and Japan. In Japan, the
economic globalization of the post-war years
pushed women into labor outside of the home
and increased the prevalence of the nuclear family
{34]. This promoted internal family closeness, as
well as looseness in terms of reducing the time
spent by the whole family together. In this type of
family, conflictive ways of resolving family issues
may enhance family closeness.

Analysis of the survivor-mother—father triad
revealed that only 36% of family units would be
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DO 10.1002/pon

Family typology among CCS and parents

classified in the same cluster based on the common
characteristics of all three family members. In other
words, members of more than half of the families
had different perceptions from each other. This is
reasonable because the family unit is made up of
members who are affected by internal power
balances and different kinds of external social
factors. In this study, if three members of a family
can be conceivably placed in different clusters, then
the family might be categorized based on the
perception of family functioning of any member
such as the worst functioning member. Moreover,
24 family units contained more than one ‘con-
flictive-type’ member. So there were indications for
family intervention with these family units. This
criterion is in accord with the clinical observation
that a single family member may be the ‘symptom
bearer’. Kissane [15] found that family-focused
grief intervention based on screening with the FRI
facilitated reduction of psychological distress for
dysfunctional families.

Specifying the optimal number of clusters was a
major issue in the present study. This study
adopted a four-step procedure and determined
that a three-cluster solution appears to be optimal.
There was relatively clear statistical evidence in
support of the three-cluster solution. This solution
was internally and externally validated on the basis
of the high correlation between the WARD and
K-means clustering solutions (Table 2), and the
marked differences between the clusters found
across the exogenous variables of anxiety, depres-
sion, and post-traumatic stress (Table 3). A prior
study of families of breast cancer survivors [14]
also adopted a three-cluster solution, using cross-
validation analysis. Breckenridge [35] argued that
one of the more promising ways to identify an
appropriate number of clusters is based on a
replication and cross-validation procedure.

Limitations

The current study has several limitations. We
recognize that our clusters did not consist of discrete
families. This is a typical methodological issue in
analyzing family data [30], and we considered our
approach to be the best compromise. However, our
approach excludes the recognition of specific family
members’ perceptions of functioning, as seen in the
common clinical situation where a specific family
member becomes the symptom bearer.

We selected the CDI to assess depression in
survivors, although it has not yet been validated for
the higher age range (18- to 20-year-old) or with a
Japanese sample. While a different measure might
have been more appropriate for that age range, we
wanted the advantage of using the same measure for
the total survivors group to make interclass compar-
isons based on perception of family functioning.

Copyright © 2009 john Wiley & Sons, Ltd.
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As our findings refer only to families of childhood
cancer patients who were in remission for at least 5
years, they should not be generalized to patients at
other stages of the disease. In our study, 61.8% of
the eligible families completed the questionnaires, so
the families who agreed to participate may have
been in a better psychological state than those who
did not participate. Although we found no differ-
ence in terms of survivors’ demographic and medical
variables between those families that participated
and the non-participation group, we could not
access non-participant parents’ demographical pro-
files. So we were limited in assessing the parents’
differences.

It is possible that there were further biases
because of the exclusion of patients younger than
12 years and older than 20 years. We believe that
further studies are needed, focusing on other phases
of family life events, including employment, pro-
ceeding to higher education, marriage, and so on.

Clinical implications

Our findings add to the understanding of families
of childhood cancer survivors. Assessing family
perceptions and psychological distress may lead to
a better understanding of the relationship between
family functioning and psychological distress. In
terms of alleviating PTSS, the Surviving Cancer
Competently Intervention Program (SCCIP)
[36,37], which integrates cognitive behavioral and
family therapy approaches, produces a significant
reduction in intrusive and arousal symptoms,
especially in fathers. In terms of decreasing
depression and anxiety, problem-solving skills
training [38] has substantial practical support for
mothers, shortly following diagnosis. Thus, medi-
cal staff should expand the focus of support on
cancer survivorship to include the family context,
even though an original cancer episode may be in
long-term remission. The regular practice of the
‘family conference’ would enable medical staff to
bring the dynamics of the family system into relief,
and could promote family cohesiveness. In the case
of a conflictive or otherwise complicated family
situation, referral to a social worker, psychologist
or consultation liaison psychiatrist could be an
option. Our findings with regard to family func-
tioning reinforce recent theoretical work, and
suggest that future work might focus on developing
better intervention programs that are effective in
the promotion of good communication and the
reduction of psychological distress in the families
of childhood cancer survivors.
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Report From J-PULSE Multicenter Registry of Patients
With Shock-Resistant Out-of-Hospital Cardiac Arrest
Treated With Nifekalant Hydrochloride

Satoshi Yasuda, MD; Hirotaka Sawano, MD; Hiroshi Hazui, MD; Isac Ukai, MD;
Hiroyuki Yokoyama, MD; Junko Ohashi, MD; Kazuhiro Sase, MD;
Akiko Kada, PhD; Hiroshi Nonogi, MD g
on behalf of the J-PULSE Investigators

Background: Nifekalant hydrochloride (NIF) is an intravenous class-Ill antiarrhythmic agent that purely blocks
the K*-channel without inhibiting 3-adrenergic receptors. The present study was designed to investigate the fea-
sibility of NIF as a life-saving therapy for out-of-hospital ventricular fibrillation (VF).

Bethods and Results: The Japanese Population-based Utstein-style study with basic and advanced Life
Support Education study was a multi-center registry study with 4 participating institutes located at the northern
urban area of Osaka, Japan. Eligible patients were those treated with NIF because of out-of-hospital VF refractory
to 3 or more precordial shocks and intravenous epinephrine. Between February 2006 and February 2007,
17 patients were enrolled for the study. The time from a call for emergency medicai service to the first shock was
12(6~26) min. The time from the first shock to the NIF administration was 25.5 (9-~264) min and the usage dose
of NIF was 25(15-210)mg. When excluding 3 patients in whom percutaneous exiracorporeal membrane oxy-
genation was applied before NIF administration, the rate of return of spontaneous circulation was 86% and the
rate of admission alive to the hospital was 79%. One patient developed torsade de pointes.

Conciusions: Intravenous administration of NIF seems to be feasible as a potential therapy for advanced
cardiac life-support in patients with out-of-hospital VF, and therefore further study is warranted. (Circ J 2010;

74: 2308-2313)

ey Words:  Advanced life support; Anti-arrhythmic drugs/therapy; Cardiac arrest; Defibrillation; Ventricular

fibrillation

ing 300,000 to 400,000 deaths annually and 63% of

all cardiac deaths in USA.' Rapid defibrillation for
ventricular fibrillation (VF) or pulseless ventricular tachycar-
dia (VT) is the most crucial intervention to improve survival
after cardiac arrest. Amiodarone is being used for the acute
treatment of out-of-hospital cardiac arrest because it was
shown to be effective for shock-resistant VF in the ARREST
and ALIVE trials.**

Sudden cardiac death is a major clinical problem, caus-

agent having a pirimidinedione structure with the selective
inhibition of the rapid component of the delayed rectifier
K* current (IKr).** The major adverse effect of NIF is pro-
arrhythmic torsade de pointes (TdP).* As class-1II antiarthyth-
mic agents, NIF and amiodarone are similar but they do have
some differences. NIF is characterized as a pure K* channel
blocker with a minimal negative inotropic effect.”® Although
amiodarone has various pharmacological actions, negative
inotropic and chronotropic effects via a -receptor, Na*- and
Ca?*-ch 1 blocking action seems to be disadvantageous,

Editorial p2285
Nifekalant hydrochloride (NIF) is a class-III antiarrhythmic

particularly when amiodarone is administered rapidly to a
depressed heart.” In the ARREST trial, blood pressure was
lower and pressor treatment was required more in amioda-
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From February, 2006 to February, 2007

Figurg 1. Study flow diagram. M,
male; F, female; 8D, standard de-
viation; ECMO, extracorporeal mem-
brane oxygenation; NIF, nifekalant
hydrachloride.

rone recipients.* Moreover, NIF decreases the defibrillation
threshold,? whereas amiodarone does not.**

On the basis of these unique features of NIF, the present
study was designed to investigate the feasibility of NIF as
a life-saving therapy to defibrillation for victims of out-of-
hospital cardiac arrest.

Methods

Study Design

The J-PULSE (Japanese Population-based Ulstein-style study
with basic and advanced Life Support Education) study was
a multi-center registry study with 4 participating institutes
located at the northern urban arca of Osaka, Japan; National
Cerebral and Cardiovascular Center, Senri Critical Care Medi-
cal Center, Mishima Emergency and Critical Care Center, and
Osaka University Hospital Trauma and Acute Critical Care
Center.

Eligible patients were those treated with NIF because they
were adults with electrocardiographically documented out-of-
hospital VF, not due to trauma, drowning and acute airway
obstruction, or other cardiac rhythms that converted to VF,
and because the VF was resistant to 3 counter-shocks, at least
1 dose of intravenous epinephrine, and fourth defibrillator
shock. Therapy using NIF did not include the general advice
of the Cardiopulmonary Resuscitation and Emergency Cardio-
vascular Care to administer amiodarone,*? but instead was used
as a replacement for this guideline. NIF was intravenously
administered at the dose of 0.15-0.30 mg/kg body weight and
then further direct counter-shock was delivered. If VF per-
sisted after further shocks, NIF was additionally used at the
dose of 0.15-0.30 mg/kg body weight, and attempts at resusci-
tation. Percutaneous extracorporeal membrane oxygenation
(ECMO)* was applied for hemodynamic failure when patients
were in refractory cardiac arrest, defined as an absence of
return to spontaneous circulation after continuous cardiopul-
monary resuscitation (CPR) or in refractory shock, defined
as shock not responding to optimal conventional treatment.

This study was approved by the Institutional Review Board,
including its provisions for waiver of informed consent. If
the patients died, the informed consent was obtained from

Cwoviaion Journsl

the family.

Data Recording

Pre-hospital data of the patients’ course were prospectively
obtained from the ambulance call report in the Utstein-style,™
including sex, age, initial cardiac rhythm, time course of
resuscitation, type of bystander-initiated CPR, return of spon-
taneous circulation (ROSC) and hospital admission. The times
of emergency medical services (EMSs) call receipt and arrival
of ambulance car at the scene of cardiac arrest were recorded
automatically at EMS center. Data were also obtained from
hospital charts, including the prevalence of adverse events
of TdP.

Data Analysis

The endpoint in the present study was survival to admission
to the hospital. Thus, patients who died in the emergency
room were not considered to have been admitted, The end-
point also included ROSC after administration of NIF, which
was defined as the documented presence of a measurable
pulse and blood pressure. The relationship of clinical and
therapeutic variables to survival and ROSC were determined
with Fisher’s exact test. A value of P<0.05 was considered
to be statistically significant.

Rasulls

Between February 2006 and February 2007, 23 patients
(M 21/F 2, age 66£12 years) were interim registered. From
4 participating institutes (overall annual number of out-of-
hospital cardiac arrest, 478; victims of cardiac origin, 173).
15, 5, 2 and 1 patients were enrolled, respectively. Among
them, 2 patients did not give informed consent and 4 patients
did not meet the entry criteria. Finally, 17 patients (M/F 15/2;
median age (range) 68 (46-89) years) were studied in the pres-
ent study (Figure 1). Initial electrocardiogram (ECG) thythm
was VF in 13 patients (76%) and asystole in the remaining
4 patients. A total of 12 patients (71%) were witnessed by
a bystander, and 7 patients (41%) received bystander CPR
by a witness. A doctor car was used in 11 patients (65%),
and ECMO was used in 13 patients (76%).
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{A) before TdP {13:48)

AU

{C) After TP(15:05)
L

32

Hi

Ve

Figws 2, - A 76 year-old male patient who survived from out-of-haspital cardiac arrést (Case 3 presented in Vabie 1). After 15mig
nifekalant hydrochloride (NIF) was intravenously administered, direct counter-shock successfully terminated ventricular fibrillation,
Electrocardiogram (ECG) recorded at 13:48, approximately 1h after ROSC; shows that cotrected QT interval (QTc) prolonged to
650ms (A). At 14:13; proarrhythmic. torsade de pointes (TdP) developed (B). The: continuous: infusion:of: 0:18 mg/kg  body:
weight/h nifekalant hydrochloride was discontinued at 14:20. ECG recorded at 15:05 shows that QTc shortened to 550 ms (€).
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{NIF
blood leval}

ng/ml.

2500

- w3 3IMmgikgfSmin {standard use)
saesons 3, Iegikglitmin (bolus)

Figure 3. The simulation of the phar-
macokinetics of nifekalant hydrochla-
ride {NIF) when the bolus adminis-
tration at'0.3mg/kg ‘body weight in

1min in comparison with standard use

24 {min) at0.4mglkg body weight in 5 min.

Patlents Al Exclude ECMO before NIF (i )
Survival, n (%) Survival, n (%) ROSC, n (%)
CAge SRS
| 65 yearss |70 (70.0) 6/8 (75.0) 7/8 (87.5)
. <B4 years. TR 6/7 (85.7) 5/6 (83.3) 5/6 {83.3)
Gender
Female 1/2 (50.0) 1/1 (100) 11 (100)
Male 12/15 (80.0) 10/13 (76.9) 11/13 (84.6)
11z e17) otz
L0200 ooM2(s00)
4/7 (57.1) 3/5 (60.0) 4/5 (80.0)
9/10 (90.0) 8/9 (88.9) 819 (88.9)
718 (87.5) 6/7:(85.7) 67(857)
$ 6/9 (66.7) 517 (71.4) 67 (857)
Epinephrine
Use 12/16 (75.0) 10/13 (76.9) 11/13 (84.6)
No use 1/1 (100) 1/1 (100) 11 (100)
° 13 9/10(900) L 90(600)
use’ - :2/4 (50.0) S RIA(50.0) 3/4 (75.0)

CPR, cardiopulmonary resuscitation. Other abbreviations see in Table 1.
*Survival to admission to the hospital.
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The characteristics and the time interval from the EMS
call in individual patients were summarized in Table 1. The
median time from a call for EMS to the first shock was 12
(6-26) min. In particular, in patients who were witnessed by
a bystander, the median time from the collapse to the EMS
call was 1 min. The median time from the first shock to the
NIF administration was 25.5(9-264)min and the median
usage dose of NIF was 25 (15-210) mg.

When excluding 3 patients in whom ECMO was applied
before NIF administration (¥igtsve 1), the rate of ROSC was
86% (n=12 out of 14 patients) and the rate of admission alive
to the hospital was 79% (n=11 out of 14 patients). The time
from NIF administration to ROSC was within 10 min in 3 pa-
tients, 10 to 30 min in 6 patients and over 30 min in 3 patients,
respectively (median: 20 min). One ROSC patient died in the
emergency room and were not admitted to the hospital. One
patient developed TdP (7%), which was transiently induced
and disappeared after discontinuing the administration of NIF
(Figuore 2).

We then determined the relationship of clinical and thera-
peutic variables to ROSC and admission alive (Tabl 2). The
rate of admission alive to the hospital was 91.7% in patients
in whom initial ECG rhythm was VF, whereas it was 0% in
those in whom initial ECG rhythm was asystole (P=0.033).
The ROSC rate was 91.7% in patients in whom initial ECG
rhythm was VF, whereas it was 50% in those in whom initial
ECG rhythm was asystole (P=0.275). Between patients with
and without ECMO, the rate of admission alive to the hos-
pital (with ECMO, 90% vs without ECMO, 50%) and the
ROSC rate (with ECMO, 90% vs without ECMO, 75%) did
not differ in the present study.

Discussion

The major finding of the present multicenter registry study
is that the ROSC rate and the rate of admission alive to the
hospital in out-of-hospital VF patients treated with NIF was
high, 86% and 79%, respectively.

NIF for Out-of-Hospital Cardiac Arrest

According to the Guidelines for Cardiopulmonary Resusci-
tation and Emergency Cardiovascular Care,’* intravenous

Cheulation Jowrnal

amiodarone should be considered for VF or pulseless VT
patients after 3 unsuccessful direct counter-shocks. However,
amiodarone was not commercially available until June, 2007
in Japan. Therefore, as alternative for amiodarone, the pres-
ent study was designed to investigate the feasibility of NIF as
a life-saving therapy to defibrillation for victims of out-of-
hospital cardiac arrest.

NIF has several advantageous characteristics particularly
for emergency care. First, NIF is easily soluble and appli-
cable to secure golden time for resuscitation. Second, its half
life is relatively short (T1/2f3, 1.53£0.23 h),® achieving rapid
action and clearance. Third, NIF has only a small cardiac
depressant effect and might improve the defibrillation thresh-
old. Fourth, an extracardiac adverse event is not usual.

We previously reported that the intravenous administra-
tion of NIF was useful in the emergency treatment of inhibit-
ing drug-refractory VI/VF in high-risk patients, including
those with extensive anterior acute myocardial infarction and
those who had been already treated with oral amiodarone,
oral sotalol, and/or implantable cardioverter defbrillator.
However, there have been few single center studies regard-
ing the effect of NIF on patients with shock-resistant, out-of-
hospital VF. The rate of admission alive to the hospital was
67% (37 survivors of 55 patients treated with NIF),** which
was comparable with the present results, where the data were
collected from 4 established emergency departments. How-
ever, over 20 min spent until NIF was administered following
the first shock. When considering the characteristics unique
of NIF that decreases the defibrillation threshold,* the earlier
NIF can be used in the course of cardiac arrest, the greater is
the likelihood of at least acute survival.

‘While proarrhythmic properties of amiodarone are relative-
ly minor as demonstrated in the previous studies,’® proar-
rhythmic TdP is the major adverse effect of NIF.**” However,
as reported in the previous single center study, the occurrence
of TdP was 5% (1 of 21 patients treated with NIF),* as low
as the present result. The previous study demonstrated that the
sensitivity of IKr channels could be modified by its genetic
polymorphism or surroundings such as catecholamine, potas-
sium, and pH.*

In the present study, the median usage dose of NIF was
25mg. If a patient’s body weight is 60-70kg, the standard ini-
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tial dose should be ~20mg, 0.3 mg/kg body weight. Figire 3
shows the simulation of the pharmacokinetics of NIF when
the bolus administration at 0.3 mg/kg body weight was per-
formed in a minute in healthy subjects (unpublished data).
In this compartment model, the blood concentration of NIF
appears to be comparable with that following the standard
administration at 0.3 mg/kg body weight/5 min. Although the
blood concentration could peak within 10 min in this simu-
lation, it often took 10 to 30 min to recover spontaneous cir-
culation in the present collapsed patients with limited cardiac
output by closed chest massage.”

Study Limitations

Several limitations of the present study should be mentioned.
First, the small number of patients precludes any firm con-
clusion in this setting designed as a pilot study. Further
larger clinical studies with a blinded, randomized design are
required. However, resuscitation for out-of-hospital cardiac
arrest patients is always critical and is a race against time.
It is therefore difficult to explain the study design and its
process (eg, blindness and randomization) to potential trial
participants. Second, the prognosis after the admission, espe-
cially the survival to hospital discharge, was not presented.
Third, since intended as a pilot study of various critically ill
patients, the present data did not include type of disease,
cardiac function (after ROSC or coronary intervention, or
under percutaneous ECMO support), serum K* and pH con-
centrations. Fourth, in the recent intensive strategy of the
emergency medicine,**-** it seems to be hard to distinguish
the pharmacological effect of NIF from the mechanical effect
of percutaneous ECMO (with the adjunctive therapeutic
hypothermia) on CPR.

Bonclusions

The present findings indicate that intravenous administration
of NIF seems to be feasible as a potential life-saving therapy
for advanced cardiac life-support in patients with out-of-
hospital VF and therefore further study is warranted.
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Prevalence and Persistence of Depression in Patients
with Implantable Cardioverter Defibrillator: A 2-year
Longitudinal Study

TSUYQOSHI SUZUKI, M.D.,* TSUYOSHI SHIGA, M.D.,* KAZUE KUWAHARA, M.D.,*
SAYAKA KOBAYASHI, M.A.,t SHINICHI SUZUKI, Pu.D.,# KATSUJI NISHIMURA, M.D.,t
ATSUSHI SUZUKI, M.D.,* KOICHIRO EJIMA, M.D.,* TETSUYUKI MANAKA, M.D.,*
MORIO SHODA, M.D.,* JUN ISHIGOOKA, M.D.,+ HIROSHI KASANUKI, M.D.,§

and NOBUHISA HAGIWARA, M.D.*

From the *Department of Cardiology, Tokyo Women's Medical University, Tokyo, Japan; tDepartment of
Psychiatry, Tokyo Women's Medical University, Tokyo, Japan; ¥Faculty of Human Sciences, Waseda University,
Tokorozawa, Japan; and §Faculty of Science and Engineering, Waseda University, Tokyo, Japan

Background: It is unclear whether depression persists in patients with implantable cardioverter
defibrillators (ICDs). We evaluated the prevalence and persistence of depression in ICD patients over
a 2-year period.

Methods: The study included 90 consecutively hospitalized patients. Patients underlying heart
disease was 24% coronary artery disease, 29% idiopathic dilated cardiomyopathy, 24% hypertrophic
cardiomyopathy, 13% idiopathic VF/long QT syndrome and miscellaneous conditions 11%. A secondary
indication for ICD implantation was present in 20 patients. All patienls completed the Zung Self-Rating
Depression Scale (SDS) at study baseline and at the their routine follow-up visit 2 years after the baseline
questionnaire. Delivery of ICD therapies was tracked throughout the 2 years.

Results: Depression, indicated by a Zung SDS index score exceeding 60, was present in 29 (32%) of
patients at study baseline. Depression was present in 11/51 (21%) patients scheduled to undergo ICD
implantation, 2/2 (100%) patients whose device was upgraded to a CRT-D, 3/14 (21%) patients who
had undergone pulse generator replacement, 7/14 (50%) patients who experienced electrical storm and
6/9 (66%) patients hospitalized with acute decompensated heart failure. NYHA functional class Il was
significantly associated with depression at baseline (HR 6.7, 95% CI 1.68-27.2, p = 0.0007). No differences
were noted for female gender, demographics, p-blocker use, or LVEF <35% (p = ns). Depression was
present in 25 (28%) of patients at 2 years follow-up, persisting in 21 (72%) of patients whose Zung SDS
scores were elevated at baseline. The median time from ICD shock therapy to completion of the 2 year
questionnaire was 9 months (range, 1-22). Patients who were depressed (9/25, 36%) experienced more
shocks than non-depressed patients (6/65, 9%) after 2 years (p = 0.002).

Conclusions: Depression is not uncommon among patients who meet criteria for ICD implantation and
persists over time particularly when functional status is impaired. Depression is associated with a higher
incidence shock therapy. (PACE 2010; 33:1455~1461)

implantable cardioverter defibrillator, depression, shock

Previous studies have indicated that ICD implan-

An implantable cardioverter defibrillator tation ifnprmzrgs the quality of life (QOL) in most
(ICD) improves survival in patients at high risk ICD patients.™ Howevgr,anunderlymg dlseasg or
of ventricular arrhythmias, including those with comorbidity, poor social support, or ICD-specific

left ventricular dysfunction and heart failure.! problems, such as frequent shacks (e.g., five or
more shocks per 12 months or three or more

shocks per 24 hours) and poor understanding
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of ICD therapy, increase anxiety and depressive
symptoms and reduce QOL for ICD patients.*™®
Depression is associated with heightened
morbidity and mortality in patients with cardio-
vascular disease.®”" Depression is also associated
with sudden cardiac death in elderly subjects
and in women.'"** The prevalence of depression
is reported to be one in five among outpatients
with coronary artery disease and one in three
among outpatients with heart failure.’® In previous
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studies, depression was observed in 24%-33%
of patients receiving ICD therapy.® Bilge et al.
indicated that depression scores according to
Hospital Anxiety and Depression Scale were
higher in patients using ICDs for extended periods
(more than 5 years) or those who had received
recent shock therapy (within the past 6 months).*
Moreover, results of the Triggers of Ventricular
Arrhythmia (TOVA) study suggest that moderate-
to-severe depression is a predictor of appropriate
shock in patients with coronary artery disease and
ICDs.*

Previous studies have shown that overall
depression scores according to the Beck De-
pression Inventory, Gentre for Epidemioclogic
Studies Depression Scale, or Hospital Anxiety and
Depression Scale did not change in ICD patients
over 1 year.'s"” Thomas et al. reported that the
proportion of patients with depression decreased
over a 2-year period but that depression score
according to the Beck Depression Inventory-II
increased in those who received ICD shocks.?® To
date, it is not known whether depression persists
over time in ICD patients or whether ICD shocks
contribute significantly to depression during long-
term therapy. This issue is important particularly
for decisions regarding intervention with cogni-
tive behavioral therapy (CBT) or antidepressants
for ICD patients with depression.

The aim of this study was to evaluate the
prevalence and persistence of depression in ICD
patients over a 2-year period and to examine
the effect of ICD shocks on depression over that
period.

Methods

We conducted a prospective observational
study of 90 ICD patients who were consecutively
admitted to Tokyo Women’s Medical University
Hospital over an 8-month period (from April 2006
to November 2008). The reasons for hospitaliza-
tion included new implantation of ICD or car-
diac resynchronization therapy with defibrillator
(CRT-D) devices (n = 51) and, in 39 patients
with an existing ICD/CRT-D, upgrade from ICD to
CRT-D (n = 2), generator replacement (n = 14),
electrical storm (n = 14), or acute decompensated
heart failure (n = 9). The study protocol was
approved by the institutional review board of
Tokyo Women’s Medical University. This study
was conducted in accordance with the Helsinki
Declaration, and all patients provided written
informed consent.

In this study, the Zung Self-Rating Depression
Scale (SDS) was used to screen depression.!®2!
All patients completed the Zung SDS in 2006
(baseline) and again in 2008 (at a 2-year
follow-up). At baseline, patients undergoing ICD

implantation completed the Zung SDS within
7 days before device implantation. Patients with
electrical storm or acute decompensated heart
failure were given depression questionnaires after
improvement of their clinical conditions (8 =+
5 days after admission), and the others were given
questionnaires after admission (within 2 & 1 days).
All patients completed the Zung SDS again 2 years
later at routine visits to our ICD clinic. The
Zung SDS is a self-reported measure of depression
consisting of 20 questions, 10 positively worded
and 10 negatively worded. Each question is scored
on a Likert scale ranging from one to four: one (“a
little of the time”), two (“some of the time”), three
(“good part of the time”), or four (“most of the
time"). To obtain a total score, positive items are
reversed, and then items are summed. This raw
score is converted to a 100-point scale (the SDS
index). Zung SDS index scores range from 25 to
100 and are interpreted as follows: less than 50,
within the normal range; 5059, mildly depressed;
6069, moderately depressed; and 70 and above,
severely depressed. Using a cutoff index score of
60 has been shown to detect clinical depression
while avoidin§ an abundance of false positives
in ill patients.?"** In this study, depression was
defined as a Zung SDS index score of 60 or greater.

Follow-up was performed every 3 to 6 months
at our ICD clinic. Data on occurrences of
ventricular tachyarrhythmia that required ICD
therapy, including both shock and antitachycardia
pacing, were obtained through a review of event
details and electrograms stored on ICD disks by
two independent investigators blinded to patient
data. ICD detection was programmed for two
zones, ventricular fibrillation (VF) zone (272-
330 ms, number of intervals to detect 18/24)
and ventricular tachycardia (VT) zone (375-
463 ms, number of intervals to detect 16). In
five patients, fast VT zone (via VF, 300 ms)
was also programmed. VT therapy was set with
antitachycardia pacing, burst, and/or autodecre-
mental ramp pacing. Therapy involved a first
coupling interval of 75%—86% of the tachycardia
cycle length and up to six sequences with eight
stimuli, with cardioversion if pacing failed to
terminate VT. Antitachycardia pacing was not
performed in patients with idiopathic VF, long
QT syndrome, or hypertrophic cardiomyopathy
without spontaneous or inducible VT. Only
episodes of VT or VF requiring ICD therapy for
termination were included in the analysis. An
electrical storm was defined as the occurrence of
three or more separate episodes of VT or VF within
24 hours, regardless of the mode of termination.*®
During the 2-year period, no patient died.

Each data point is presented as the mean =+
standard deviation (SD). Subgroup analyses of
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patients with and without depression for several
categorical events of ICD therapy were performed
using the x? test. Shock frequency is defined as the
total number of shocks, including daily counts,
during the 2-year period. Multivariate analyses
were performed using the Cox proportional
hazards model to assess the relationship of the
following clinical characteristics to depression
at baseline: gender, age, left ventricular ejection
fraction (LVEF), New York Heart Association
(NYHA) functional class, marital status, level
of education, work status, and B-blocker use.
LVEFs were compared between at baseline and
after 2 years using the Mann-Whitney U test. A
P value of <0.05 was considered significant. Data
analyses were performed using SPSS statistical
software (version 11.01, SPSS Inc., Chicago, IL,
USA).

Results

The clinical characteristics of the patients
who received ICD therapy at baseline are summa-
rized in Table I. The underlying heart disease was
coronary artery disease in 24% of cases.

The distribution of Zung SDS index scores at
baseline and after 2 years is shown in Figure 1.
The distribution patterns were different between
the two time points. The prevalence of depression
at baseline and after 2 years is shown in Figure 2.
At baseline, 29 (32%]) of 90 ICD patients were
identified as depressed, whereas after 2 years,
25 (28%) exhibited depression. Of the 29 patients,
21 (78%) with depression at baseline remained
depressed after 2 years. At baseline, there was a
higher rate of depression in patients hospitalized
due to upgrade from ICD to CRT-D, acute
decompensated heart failure, or electrical storm
than in patients undergoing ICD implantation or
replacement (Table II). By multivariate analysis,
NYHA functional class III was significantly
associated with depression at baseline (hazard
ratio 6.7, 95% confidence interval 1.68-27.2,
P = 0.0007). However, the other characteristics
tested (female gender, age >65 years, LVEF
<35%, being married, employer/employee status,
high school education, and B-blocker use) did
not reach significance for our subject set. 8-
blocker or antidepressant use in patients with
and without depression at baseline and after
2 years is shown in Table III. Although 21 (84%)
of 25 patients with depression after 2 years
received B-blockers, they all continued taking
B-blockers during the 2-year follow-up period. Of
the two patients who had received antidepressant
selective serotonin reuptake inhibitors at baseline,
one was classified as nondepressed at baseline
but depressed after 2 years, and the other was
classified as nondepressed at both time points

Table I.
Patients’ Characteristics

Men 65 (72%)
Age (years) 57+ 16
Indication for ICD

Secondary prevention 20 (22%)
CRT-D 24 (27%)
LVEF (%) 36+ 17

(range:
13%—65%)

Underlying heart disease

Coronary artery disease 22 (24%)

Idiopathic dilated cardiomyopathy 23 (29%)

Hypertrophic cardiomyopathy 22 (24%)

Arrhythmogenic right ventricular 4 (4%)

cardiomyopathy

Unclassified cardiomyopathy 2 (2%)

Valvular heart disease 3 (3%)

Idiopathic VF/ long QT syndrome 12 (13%)

Others 2 (2%)
NYHA functional class

AV 21/56 /13/0
Reason for hospitalization

New implantation of ICD/CRT-D 51 (57%)

Upgrade from ICD to CRT-D 2 (2%)

Replacement of ICD generator 14 (16%)

Electrical storm 14 (16%)

Acute decompensated heart failure 9 (10%)
Medications at discharge

p-blockers 63 (70%)

ACE inhibitors/ARBs 65 (72%)

Amiodarone 40 (44%)

Sotalol 11 (12%)

Antidepressants 2 (2%)
Education

High school 72 (80%)

University 18 (20%)
Marital status

Unmarried 11 (12%)

Married 76 (84%)

Widowed 3 (3%)
Work status

Employer/employee 30 (33%)

Housewife 16 (18%)

Unemployed/retired 44 (49%)

Values are numbers of patients (%) or the mean + SD.

ACE = angiotensin-converting enzyme; ARB = angiotensin ||
receptor blocker; CRT-D = cardiac resynchronization therapy
with defibrillator; ICD = implantable cardioverter defibrillator;
LVEF = left ventricular ejection fraction; NYHA = New York
Heart Association.

despite discontinued therapy during the follow-
up period.

To evaluate the effect of ICD therapy on
depression, the frequencies of ICD therapy during
the 2-year follow-up period in patients with and
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Figure 1. Distribution of the Zung Self-Rating Depression Scale (SDS) index scores at baseline
(in 2006) and after 2 years (in 2008) in 90 patients with implantable cardioverter defibrillators.
Depression was defined as a Zung SDS index score of 60 or greater.

without depression at the 2-year time point are
shown in Table IV. The LVEF was not different
at baseline and after 2 years (36 & 17% vs
37 =+ 16%). There was a significantly higher
incidence of appropriate shocks in patients with
depression at the 2-year follow-up than in those
without depression (7/25 vs 4/65, P < 0.005),
but no higher incidence of antitachycardia pacing
(1/25 vs 3/65). Depression was associated with
increased numbers of shocks during the 2-year
period (0 shocks, 16/25 vs 59/65; 1-9 shocks,
5/25 vs 5/65; >10 shocks, 4/25 vs 1/65; P =
0.005). There was no significant difference in
time from the last shock to filling out the 2-year
questionnaire for patients with and without
depression (10 £ 7 vs 9 =+ 7 months), nor a
difference in a history of recent shock (within
6 months of the 2-year questionnaire) between
those patient subgroups (4/25 vs 8/65).

Seventeen patients had experienced electrical
storms by the 2-year questionnaire and all
had received at least three appropriate shocks
within one day of the termination of VT or
VF. Fourteen patients admitted due to electrical

Baseline Two-year follow-up

& (=4}

{n=8)

P
e
Notdepressed n=61 |% = = = > {(n=57) | Notdepressed  n=65

Figure 2. Prevalence of depression as determined at
baseline (in 2006) and after 2 years (in 2008) in
90 patients with implantable cardioverter defibrillators.

storm (5-12 days prior to filling out the baseline
questionnaire) and three others experienced an
electrical storm 5 or 6 months after the baseline
questionnaire. All patients required in-hospital
intravenous pharmacological therapy such as
antiarthythmics and/or sedatives. Among them,
all nine patients with depression at the 2-year time
point had also received subsequent appropriate
shocks after the electrical storm during the follow-
up period, but seven of eight patients without
depression had not received any subsequent
shock.

Three of the four patients who were not
depressed at baseline, but were depressed after
2 years, had experienced appropriate shocks
during the 2-year follow-up period. However,
eight patients who were depressed at baseline but
not at the 2-year follow-up had not experienced
any shock at all.

Tabie H.

Prevalence of Depression at Baseline According to the
Reason for Hospitalization

New implantation of ICD/CRT-D 11/51 (21%)
Upgrade from ICD to CRT-D 2/2 (100%)
Replacement of ICD generator 314 (21%)
Electrical storm 714 (50%)
Acute decompensated heart failure 6/9 (66%)

Values are numbers of patients (%).
CRT-D = cardiac resynchronization therapy with defibrillator;
ICD = implantable cardioverter defibrillator.
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Table Il

B-blocker or Antidepressant Use in Patients with and
Without Depression at Baseline and after 2 Years

Presence or Use of
Absence of Depression Medication
2-year 2-year
Baseline Follow-up  Baseline Follow-up
B-blocker
Depressed Depressed 18/21 18/21
Not depressed Depressed 3/4 374
Depressed Not depressed 4/8 5/8
Not depressed  Not depressed 38/57 41/57
Antidepressants
Depressed Depressed 0721 0721
Not depressed Depressed 1/4 1/4
Depressed Not depressed 0/8 0/8
Not depressed  Not depressed 1/57 0/57

Values are numbers of patients.

Discussion

In this prospective observational study, the
prevalence of depression at baseline and after
2 years was 32% and 28%, respectively. Three-
quarters of the patients with depression were
depressed at both the baseline and the 2-year time
points. Only 24% of our patients had coronary
heart disease, in contrast to many previous
studies, in which the majority of subjects had
coronary artery disease. Despite this difference,
the prevalence of depression in our ICD patients
was comparable to that reported previously.®
A meta analysis showed that depression is
common among patients with heart failure, and
substantially higher rates of clinically significant
depression are present among patients with
more severe heart failure.?® In our study, NYHA
functional class IIl was a contributing factor
to depression at baseline, and the relatively
high proportion of patients with heart failure
might be related in part to the prevalence of
depression. Gender, age, LVEF, marital status,
level of education, work status, and g-blocker
use were not associated with depression. Previous
studies reported that women experience a higher
incidence of depression than men and that
depression increases over time in the general
population.?”* However, disease status may have
a greater association with depression than these
sociodemographic factors in ICD patients.

Patients with depression at the 2-year time
point had experienced more ICD shocks during the

Table IV.

Frequency of ICD Therapy during the 2-year Follow-up
Period in Patients with and Without Depression at the
2-year Time Point

Not
Depressed Depressed P
(n = 25) (n=65) Value

Appropriate ICD 8 (32%) 7 (11%) 0.02
therapy
Shock 7 (28%) 4 (6%) 0.005
Anti-tachycardia 1 (4%) 3 (5%) 0.90
pacing
Inappropriate shock 2 (8%) 2 (3%) 0.31
Any shock 9 (36%) 6 (9%) 0.002

Recent shock within 4 (16%) 8 (12%) 0.64
last 6 months

Shock frequency
0 shocks 16 (64%) 59 (91%)  0.005
1-9 shocks 5 (20%) 5 (8%)
>10 shocks 4 (16%) 1(2%)
Electrical storm 3 (12%) 1(2%) 0.03
Subsequence appropriate shock
After electrical 9/9 1/8 <0.001
storm*
Time since implantation
2-5 years 20 (80%) 45 (69%) 0.31
>5 years 5(20%) 20 (31%)

Values are numbers of patients (%).

ICD = implantable cardioverter-defibrillator.

*Including 14 patients who had experienced electrical storm at
baseline assessment and three patients who experienced
electrical storms during the 2-year follow-up period.

2-year follow-up than those without depression.
Kamphuis et al. and Schron et al. showed that
the occurrence of defibrillator shocks was inde-
pendently associated with a significant reduction
in mental well-being and physical functioning
in patients receiving ICD for secondary preven-
tion.'®?® Herrmann et al. showed that there was
an increase in the percentage of psychologically
distressed ICD patients with an increasing number
of IGD shocks, especially with 10 or more shocks
during the mean period of 1.4 years.*® A substudy
of the Canadian Implantable Defibrillator Study
showed that QOL did not improve in ICD-
treated patients who received five or more shocks
during 12 months of follow-up.®® These findings
mean that depression is associated not only with
experiencing ICD shocks but also with increasing
numbers of shocks. In our study, the rate of
patients who experienced a high incidence of
shocks (>10) during the 2-year follow-up was
higher in patients with depression than in those
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