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Risk factors for extended disruption of family
function after severe injury to a child
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Objective: To identify risk factors for long-lasting disruption of family function following
pediatric trauma that can be measured at the time of trauma.
Design: Prospective, exploratory study. Personal interviews were conducted at the time of
admission and 6 months and 1 year after discharge.
Setting: Level I regional pediatric trauma centre.
Participants: One hundred and five families (86% of those eligible) with a child admitted to
hospital for severe trauma with an Abbreviated Injury Scale (AIS) score of 4 or higher or
with two or more injuries in different body parts and AIS scores of 2 or higher were re-
cruited; 13 families were lost to follow-up at 6 months or 1 year, so their data were not in-
cluded in the analyses.
Main outcome measures: Family function status (normal or abnormal compared with func-
tion before the injury), demographic characteristics of the parents and child, injury severity,
presence of maternal psychologic disorder, presence of child behaviour abnormality and
functional status of the child.
Main results: At 6 months and at 1 year 41 families (45%) and 21 families (23%) respec-
tively reported that their family lives had not returned to normal. The relative odds for dis-
ruption of family life were about five times higher (95% confidence limits [CL] 1.4 and 19.7)
and four times higher (95% CL 1.1 and 14.0) for single-parent families than for families with
married parents living together at 6 months and 1 year respectively. The presence of maternal
psychologic disorders at admission and increased age of the injured child were also signifi-
cantly associated with extended disruption of family function. Injury severity and functional
status at discharge were not good predictors of family function.
Conclusions: Severe injury to a child places a heavy strain on normal family function. In
particular, single parents and parents experiencing mental or emotional problems at the acute
stage of the injury need help in coping with their reactions to the trauma and may benefit
from individual or group counselling.

Objectifs: Identifier les facteurs de risque de perturbation prolongee du fonctionnement fa-
milial apres un traumatisme pediatrique pouvant etre mesure au moment de sa survenue.
Conception: Etude prospective et exploratoire. Des entrevues personnelles ont eu lieu au
moment de 1'admission et 6 mois et une annee apres la sortie.
Contexte : Centre de traumatologie pediatrique regional de niveau I.
Participants: On a recrut6 105 familles (86 % des familles admissibles) dont un enfant a ete
admis a l'hopital en raison d'un traumatisme grave d'une valeur de 4 ou plus sur I'Abbrevi-
ated Injury Scale (AIS) ou de deux lesions ou plus sur diverses parties du corps et des valeurs
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AIS de 2 ou plus; apres 6 mois ou une annee, on a perdu de vue 13 familles, ainsi leurs don-
nees sont exclues des analyses.
Principales mesures des resultats: Etat fonctionnel de la famille (normal ou anormal par
comparaison avec le fonctionnement avant la lesion), caracteristiques demographiques des
parents et de l'enfant, gravite de la lesion, presence d'un trouble psychologique chez la mere,
presence d'une anomalie du comportement chez l'enfant et etat fonctionnel de l'enfant.
Principaux resultats: Apres 6 mois et apres une annee, 41 familles (45 %) et 21 familles
(23 %) respectivement ont signale que leur vie familiale n'etait pas revenue a la normale. Les
risques relatifs de perturbation de la vie familiale etaient environ cinq fois plus eleves (limites
de confiance [LC] de 95 %, 1,4 et 19,7) et quatre fois plus eleves (LC de 95 %, 1,1 et 14,0)
pour les familles monoparentales que pour les familles oiu les parents etaient maries et vivaient
ensemble apres 6 mois et apres un an respectivement. La presence de troubles psychologiques
a l' admission chez la mere et l'age accru de l'enfant atteint etaient aussi significativement lies
a une perturbation prolongee du fonctionnement familial. La gravite de la lesion et l'etat fonc-
tionnel a la sortie n'etaient pas de bons predicteurs du fonctionnement familial.
Conclusions: Un traumatisme pediatrique grave peut serieusement perturber le fonction-
nement familial normal. Les parents seuls et les parents en proie a des problemes mentaux ou
affectifs au stade aigu de la lesion ont particulierement besoin d'aide pour faire face "a leurs
reactions aux traumatismes, et ils peuvent tirer parti du counselling personnel ou collectif.

R esearch in pediatric trauma has been primarily
concerned with the plight of the injured child,
focusing on such topics as factors predisposing

to trauma and the physical environment in which injuries
occur.'-3 Rehabilitation and the sequelae of trauma have
also been studied." The effect of pediatric trauma on
family life, however, has received relatively little atten-
tion. Injury to a child has been associated with increased
emotional disturbance among uninjured siblings, deteri-
oration in the parents' marital relationship and a signif-
icant financial burden.7 Adaptation to injury often neces-
sitates a change in roles for other family members.8 In a
prospective study examining physical, psychosocial and
socioeconomic costs of severe pediatric trauma we
found that severe injury caused a great deal of disability
among children and adversely affected their family life
for at least 1 year.9 The study also suggested the need for
earlier supportive intervention.

The objectives of the present study were twofold: to
explore risk factors for long-lasting disruption of family
function following pediatric trauma that can be mea-
sured at the time of trauma, so that families at risk who
might benefit from psychologic counselling can be iden-
tified; and to examine the aspects of family dysfunction
present during follow-up that are attributable to trauma,
so that counsellors can better help these families
strengthen their coping capacity and readjust their ex-
pectations about their lives.

Methods

We presented a detailed study design and descrip-
tion of subjects in a previous report.9 Briefly, the sub-
jects included 92 children aged 5 to 16 years who were
consecutively admitted to a regional pediatric trauma
centre from 1987 to 1989 for the treatment of blunt or
penetrating injuries. They all had either one injury with
an Abbreviated Injury Scale (AIS)'° score of 4 or higher

or at least two injuries in different body parts with AIS
scores of 2 or higher. The AIS quantifies the extent of
anatomic insult to each of six body regions using a range
from 1 to 6. The AIS scores can be further summarized
as an overall score: the Injury Severity Score (ISS)."
Children were excluded if they had been abused (which
occurred in two cases) or had pre-existing psychiatric
disorders (there were none) or if their mothers were un-
able to communicate in English (which was the case for
21 children). Families were interviewed while the child
was in hospital and again 6 months and 1 year after dis-
charge. The interviews were conducted by a trained re-
search assistant who had a background in psychology.
Because of its length and its potential to be stressful, the
interview was conducted in the home whenever possible.
Both parents were encouraged to participate in the inter-
views. Interview schedules were kept flexible so that the
mother was always present. In one family (which was
lost to follow-up) the father was the sole caregiver.

Information collected and used in this report in-
cluded demographic characteristics of both the parents
and the child, injury severity, child behaviour, presence
of maternal psychologic disorder, child's functional sta-
tus and financial cost. Information on family income was
not collected for each family; instead, we used the aver-
age family income (based on 1985 census data) by the
postal zone where the family resided.'2 (The number of
families in each postal zone varies widely; on average
there are 8889 families in each zone in Metropolitan
Toronto but fewer in each zone outside it.'2) Of the 92
families included in this analysis 27 (29%) were Metro-
politan Toronto residents. Information related to,circum-
stances before the injury occurred was collected at the
time of admission. Injury severity was measured with
the ISS and the Glasgow Coma Scale (GCS)."" l3 Child
behaviour was assessed by means of the Children's Be-
havior Inventory, an 18-item questionnaire that allows
parents to rate the presence or absence of specific be-
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havioural symptoms in their children on a three-point
ordinal scale (absent, mildly present or very much
present).'4 A score of 13 or above has been found to be
associated with behaviour abnormalities.'" The child's
functional status was determined by means of the Rand
Health Insurance Survey (HIS).'6 This instrument, which
has a scale range from 0 to 13 for children aged 5 to 17
years, measures physical limitations in the areas of mo-
bility and of physical, role and self-care activities. Ma-
ternal anxiety and depression were assessed with the
Maternal Malaise Inventory,'7 a checklist of 24 items re-

ferring to the emotions or to aspects of the physical state
considered to have an important psychologic compo-

nent; a score of 7 or more indicates the presence of psy-

chologic disorder. The presence of disruption in family
life was determined through the parents' own assess-

ment. At 6 months and at 1 year they were asked
whether, compared with before the trauma, they thought
that their family life was back to normal. If the answer

was positive, the parents were asked when family life
had returned to normal. Otherwise their family function
was classified as abnormal, and they were asked which
of the changes the trauma had brought to their lives per-

sisted.

Statistical analysis

Families with and without disruption at 6 months

and at 1 year after discharge were compared with respect
to demographic characteristics, injury severity, child's
behaviour and presence of maternal psychologic disor-
der, all measured at the time of the injury. Student's t-
test was used to test significance for continuous vari-
ables, the x-squared test for categoric variables. Fisher's
exact test was used for an expected value less than 5. In
multivariate analysis an unconditional logistic regression
model was fitted for each occasion to examine the net
contribution of each risk factor while controlling for po-

tential confounding factors. We also compared the two
groups with respect to variables measured at the two fol-
low-up visits using these statistical methods. A p value
less than 0.05 was considered statistically significant.

Results

A total of 105 families (86% of those that met the
entry criteria) were recruited into the study. Four fam-
ilies were lost to follow-up at 6 months after discharge
and another 9 at 1 year, so that 92 families were left in
the study. Of the 92, 41 (45%) reported 6 months after
discharge that their life had not yet returned to normal;
by 1 year there were still 21 families (23%) in this cate-
gory. Table 1 shows patient and family characteristics
measured at the time of injury for the families with and
without disruption at 6 months. Only the variables con-

sidered potentially important in terms of their effects on

.Family group.
Normal
function
(n =51).Varable

bnormal
(functi4n
(n = 41) p value*

Continuous, mean (and standard
deviation [SD].)

Injury Severt Score (1SS)
Glasgow Coma Scale (GC:S)
score

Health Insurance Survey
(HIS) score-

M oth.'s a yr

Child's age, yr
Family income, $

Categoric, %/6 of families
Single parent
English/French orgin
Less than secondary school
education

Mother working for pay
More than one-sibling
Presence-of matemal
psychologic disorder
Before trauma
During admission

Presence of child behaviour
abnornality before trauma

21.2 (10.3) 20.9 (7.5) 0.84

13.2 (3.2)

6.5 (4.4)

37g.7 (6.3)

10.3 (3-4)
43 624 (8500)

12

-65

28
76
63

15
46

22

12.9 (3.2) 0.65

82

37.1
12.0

42 951

(4.1) 0.05
(5.4) 0.60
(3.4) 0.02

(7930) 0.73

37

61

< 0.01
0.71

37
58
61

17
75

17

0.35
0.07
0.86

0.78
0.01

0.53
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long-term family function are listed. The distribution of
the same variables for the families with and without dis-
ruption at 1 year is presented in Table 2.

No differences were observed between the two
groups in injury severity, as measured with both the ISS
and the GCS score, at either follow-up point. The child's
functional status at discharge differed only marginally
between the two groups at both follow-up points (p =
0.05). Significantly more abnormally functioning than
normally functioning families were single-parent fam-
ilies (the parent was not married or was married but sep-
arated at the time of the child's injury) (p < 0.02). Moth-

ers who reported persistence of disrupted family life
were significantly more likely to have displayed psycho-
logic disorders at admission (p < 0.03). They also ap-
peared more likely to be unemployed; however, this dif-
ference was not significant at either follow-up point.
Children in the families with disrupted family life were
significantly older at the time of injury than those in the
normally functioning group (p = 0.02). The two groups
were similar with respect to the other variables studied
(mother's age, family income, English/French origin, ed-
ucation level, number of siblings and presence of child
behaviour abnormality before the injury). Both the direc-

. Famly grou
__ _ ,.. .-

gru
--

Vriabile
Contuous, mean (and SD)

008 score

MSSif.s age, yr.
OLikpge, yr
;F3m4 income, $

4;rench;r*Cae6l,% of. famillies

Ltethan secondary school
eduation

Mbther-working for-pay
More than one sibling
Preence of maternal
psychologlc disorder
Before trauma
During admission

Presence of child behaviour
abnormalit before trauma

'. i

Norrial'
fuhtdion
(n 71)

20.:7 (9.5)

13.2 (3.2)
6.8 (4.3)

37.0 (6.2)
10.6 (3.6)

43575 (8167)

17

7.

59

16
52

20

Abnormral
function
(n - 21)

22.2 (7.7)
12.5 -(3.3)
8.9 (4.2)

39.0 (4.4)
12.4 (2.8)

42470 (8451)

43
52

.. 38.
57
71

14
81

19
tudens Rest was used with-contnuousvarabe and the X test with categoric vadables ,except for

preence of maternal psychologic disorder before trauma (Fishers e ttest).s. ci re tr um ._sh _._ '_ ............. Al

ratio (and 95% confidence limits);
follow-up point

Variable* 6 months 1 year

Iss 1.02 (0.95, 1.08) 1.04 (0.97,1.12)
GCS score 0.95 (0.79, 1.12) 0.91 (0.75,1.09)
HIS score 1.03 (0.91, 1.17) 1.06 (O.91,1.06)
Single parent 5.24 (1.39, 19.74) 3.92 (1.10, 13.95)
Presence of maternal
psychologic'disorder 3.45 (1.23, 9.64) 3.80 (1.09, 14.32)

Child's age 1.18 (1.01, 1.36) 1.20 (0.99, 1.44)
*The variables were coded as follows: ISS, 9-59; GCS score, .3-15; HIS sore, 0-13;
single parent, 1 = yes, 0 = no; presence of matemal psychologic disorder, 1 = yes, 0 = no;
child's age (years), 5-16.
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tions and the quantitative values for the same variables
in Tables 1 and 2 are remarkably consistent.

Table 3 shows the odds ratios of abnormal family
function associated with severity of trauma and other
child and family characteristics at 6 months and at 1 year
after discharge. Seven observations were excluded from
the model because of missing values, which left 85 ob-
servations in the final models. Although ISS and GCS
score were not significant in the univariate analysis, they
were included because they are biologically important in
the course of recovery from injury. Functional disability,
marital status, presence of maternal psychologic disorder
and child's age were all included in the models tested.
Potential confounding effects from other variables-listed.
in Tables 1 and 2 were also assessed. Since their pres-
ence did not substantially change the relative odds of the
variables already in the model, they were removed from
the final models.

In both models single-parent family was the highest
risk factor for disruption of family life, followed by
presence of maternal psychologic disorder and child's
age. The ISS and GCS score were not significant predic-
tors of family function at either follow-up point. The
HIS score, although positively related to family function
status, did not reach statistical significance when the ef-
fects of other variables were taken into account. In gen-
eral, these results were consistent with those of the uni-
variate analysis. The odds ratios from the results at 1
year were also very close to those obtained at 6 months.
Slightly wider confidence intervals were observed for
the 1-year follow-up model, owing to the fact that fewer
families had disrupted family function at that point. Ad-
ditional analysis showed no significant two-way interac-
tions among the variables in the final models.

TQ help explain why parents felt their family life
was disrupted, we compared the two groups with respect

to variables measured at the two follow-up points and
considered as contributing to the disruption (Tables 4
and 5). At 6 months children in families with disrupted
function had significantly higher HIS scores than those
in the normally functioning group, more mothers had
psychologic disorders, and more children had behaviour
abnormalities. On average these families also spent more
money on their children, and a greater proportion of
their children were in rehabilitation programs (physical
or occupational therapy). Findings at 1 year showed that
out-of-pocket expenses put a significant strain on family
life and that a significantly greater proportion of children
in families with disrupted function were still receiving
rehabilitation treatment. The presence of child behaviour
abnormalities was less strongly associated with family
function. The effects of the other variables were un-
changed.

Discussion

Recent studies of the effects of injuries in children
have generally shown as unfounded the conventional no-
tion that children, presumably more resilient than adults,
either die from trauma or survive with few long-lasting
effects.A9 Reports of the psychosocial consequences of
injuries have usually focused on adults with certain
types of injury, such as burns and brain and spinal in-
juries.">2' To our knowledge there are no published data
on factors that predispose to disruption of family func-
tion after severe pediatric trauma. Although one would
suspect that its prevalence following a severe injury to a
child would be high, the length and extent of such dis-
ruption have not previously been documented.

Our results indicate that severe injury in children
has significant, long-lasting effects on family life: nearly
50% of the families reported disruption of family func-

Family group

Normal
function

Variable (n=- 51)

Abnormal
function
(n =41) p value*

Continuous, mean (and SD)
HIS score 2.0 (2.5) 6.4 (4.5) < 0.01
Out-of-pocket
expenses,$t 3587 (6340) 5786 (16 473) 0.33

Categoric, % of families
Presence of matemal
psychologic disorder 36 64 0.01

Presence of child
behaviour abnormality 29 54 0.02

ChHd receiving
rehabilitation treatmentf 41 54 0.23

Student's test was used with confinuous variables and the X2 test wfth categoric variables, except for
out-of-pocket expenses (natural logaithm transfomrmaon was done for the test).
tParental estimate of totalfinanclal cost due to trauma, other ta medical expenses.
*Parental report of rehabilitation treatment the child was receiving.
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tion 6 months after discharge, and one of four families
still experienced this disruption 1 year after discharge.
Disruptions of family function may take a variety of
forms. Each family is likely to have its own routine for
daily activities and its own standards of normality in
daily life. Instead of listing long-term effects of the in-
jury,9 we focused our analysis on the factors predispos-
ing to disruption of family life. Our results showed that
marital status at the time of injury was the most signif-
icant variable in predicting an extended effect of trauma
on family function. Married couples living together ap-
peared to adjust more readily to an injury to their child,
likely because the support and comfort that provide sta-
bility in family life are not always available to single
parents. Studies have shown that married couples are
likely to break up following a severe injury to one of the
spouses22 and that marital relationships tend to deterio-
rate following severe injury to a child.7 In our study only
two couples broke up over the 1-year follow-up period,
and in one case the couple said they had been planning
to divorce before the injury occurred.

Although one could argue that measurement of
family function is not objective and that a single parent
may have subconsciously viewed his or her life as ab-
normal all along, we asked parents specifically to com-
pare their life before and after the injury rather than with
the lives of their colleagues or neighbours. The validity
of the parents' subjective judgement is supported by the
close association found between the self-assessed family
function status and several objective measurements
taken during the follow-up period, including functional
status of the child (HIS), use of a rehabilitation program
and amount of out-of-pocket expenses. In addition, the
original study design included 58 children with uncom-
plicated appendicitis who required appendectomy.9 They
were used as a control group. All the parents of children

in this group reported that their lives had returned to nor-
mal at both follow-up points, which indicates that unex-
pected admission to hospital and recovery from surgery
do not necessarily lead to long-term disruption of family
function.

Contrary to our expectations, neither injury sever-
ity, as measured with the ISS and the GCS, nor func-
tional status at discharge was significantly associated
with family function status at either follow-up point.
These findings indirectly suggest that measures of injury
severity do not accurately predict the degree or duration
of physical disability, since functional disability at fol-
low-up was closely associated with disruption of family
function. MacKenzie and colleagues23 showed that the
ISS was not a good predictor of functional disability. In
a review of the psychologic consequences of spinal in-
jury Craig and associates"8 showed that injury severity
did not appear to be a strong factor in the patient's ad-
justment to spinal cord injury.

The presence of maternal psychologic disorder in
the first few days after a child's injury (measured at ad-
mission) proved to be an important factor in predicting
disruption of family function. The validity of this finding
was strengthened by the fact that essentially the same
proportion of women in the two groups had psychologic
problems before the injury occurred. The finding also
highlighted the need for earlier intervention. Women
who had psychologic problems during the acute stage of
their child's injury seemed to have difficulty coping with
the distress and anxiety. Of the 17 women in the abnor-
mally functioning group considered to have psychologic
problems at the acute stage of the injury, only 4 (24%)
had recovered from them 1 year after discharge. Over
the same period 12 (34%) of the 35 mothers in the nor-
mally functioning group who had a postinjury psycho-
logic disorder recovered from it. However, there was no

Family group

NoQrnal
function
(n =71)Variable

Abnormal
function
(n = 21) p value*

Continuous, mean (and SD)
HI$ score 2.2 (1.4) 4.7 (3.6) 0.001
Out-of-pocket expenses
since last follow-up
visit, $ 641 (1847) 8021 (14 428) < 0t00-1

Categoric, % of families
Presence of maternali
psychologic disorder 34 68 0.01

Presence of child
behaviour abnormality 39 47 0A49

Child, receiving
rehabilitation treatment 24 52 0.01

Stodits. t-test waused wi nd.0ou vatablus aithe'hs-'W.dtheatgoEovadtbies .spt
for out-of-pocket expenses since last foilw-up visi (natura logarithm transformaton was done for
the test).
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statistically significant difference between the two
groups.

Increased age of the injured child also seemed to be
associated with disruption of family function. This asso-
ciation was found, however, because age was positively
correlated with the child's functional status score at both
follow-up points (6 months: r = 0.31, p < 0.001; 1 year:
r = 0.33, p < 0.001), which was itself associated with
disruption of family life.

There was some indication that the mother's em-
ployment status was correlated with family function.
However, we were unable to correlate family income
with family function status, likely because of the nondif-
ferential misclassification of family income information
derived from census data. Unemployment coupled with
out-of-pocket expenses for forms of support other than
medical treatment seemed to put a considerable strain on
family life 1 year after discharge. On average the out-of-
pocket expenses of families in the abnormally function-
ing group were 10 times higher than those of families in
the normally functioning group.

Our study had some limitations. First, family func-
tion status was determined through the parents' own as-
sessment. Although the validity of this assessment may
be open to question, we feel that parents' subjective
judgement about their family life does reflect the quality
of life. Second, the association between family function
status and the presence of maternal psychologic disor-
ders found at follow-up can be interpreted in two ways:
either family dysfunction led to these disorders, or
women with such disorders reported dysfunctions in
family life that did not exist. We believe that the former
is true, as essentially the same proportions of women in
the functional and dysfunctional families had psycho-
logic disorders before the injury. Furthermore, at 6
months and at 1 year 12% and 7% respectively of
women in the appendectomy control group were classi-
fied as having psychologic disturbance, and none re-
ported dysfunction in their family life. Finally, deriving
mean family income from postal zones could be a poor
indicator of individual family income. Because the
single-parent families tended to have low incomes, some
association between family function status and marital
status may be confounded by family income level.

Conclusions

Our study has shown that severe injury to a child
places a heavy strain on normal family function. In par-
ticular, single parents and parents experiencing mental or
emotional problems at the acute stage of the trauma need
help in coping with their reactions to the injury and may
benefit from individual or group counselling. Factors to
be considered in planning early intervention should in-
clude perceptions of future family life, projected func-
tional disability, likelihood of changes in child behaviour,
coping strategies and potential exhaustion of savings.

This paper was prepared with the assistance of Medical Publi-
cations, Hospital for Sick Children, Toronto.

The work was supported by grant 01911 from the On-
tario Ministry of Health.
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