
D
ow

nloaded
from

https://journals.lw
w
.com

/pccm
journalby

BhD
M
f5ePH

Kav1zEoum
1tQ

fN
4a+kJLhEZgbsIH

o4XM
i0hC

yw
C
X1AW

nYQ
p/IlQ

rH
D
3YzR

Z0r/T2srvbR
eXXXLireQ

r+3hklW
fvzchigjrBm

N
k=

on
04/08/2019

Downloadedfromhttps://journals.lww.com/pccmjournalbyBhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3YzRZ0r/T2srvbReXXXLireQr+3hklWfvzchigjrBmNk=on04/08/2019

Copyright © 2019 by the Society of Critical Care Medicine and the World Federation of Pediatric Intensive and Critical Care Societies.
Unauthorized reproduction of this article is prohibited

Copyright © 2019 by the Society of Critical Care Medicine and the World Federation of Pediatric Intensive and Critical Care Societies.
Unauthorized reproduction of this article is prohibited

e208	 www.pccmjournal.org	 April 2019 • Volume 20 • Number 4

Objectives: To report the rate of acute stress and posttraumatic 
stress among children and parents following PICU admission and 
the relation between family function and posttraumatic stress.
Design: Prospective, longitudinal, multi-informant observational 
study. Pediatric patients (n = 69) and parents were recruited in 
the ICU. They completed measures evaluating acute stress and 
posttraumatic stress during their hospitalization and at 3-month 
follow-up. Parents completed measures of family functioning dur-
ing the hospitalization. Pearson correlations and multiple regres-
sion models were used to examine the relations between family 
functioning and acute stress and posttraumatic stress.
Setting: An academic, urban, pediatric hospital in California.
Patients: Children, 8–17 years old, admitted to the PICU for greater 
than 24 hours and their English- or Spanish-speaking parents.
Interventions: None.
Measurements and Main Results: All children endorsed acute 
stress during their PICU admission, with 51% meeting criteria for 
acute stress disorder. At 3-month follow-up, 53% of the children 

continued to endorse posttraumatic stress with 13% meeting 
criteria for posttraumatic stress disorder. Among parents, 78% 
endorsed acute stress during admission with 30% meeting cri-
teria for acute stress disorder, and at follow-up, 35% endorsed 
posttraumatic stress with 10% meeting criteria for posttraumatic 
stress disorder. In multiple linear regression modeling, child acute 
stress significantly predicted child posttraumatic stress (β = 0.36; 
p < 0.01). In the parent model, parent acute stress (β = 0.29; 
p < 0.01) and parent education (β = 0.59; p < 0.00) positively 
predicted parent’s posttraumatic stress. Family function was not a 
predictor of either’s posttraumatic stress.
Conclusions: Both children and parents have alarmingly high rates 
of acute stress and posttraumatic stress following the child’s 
PICU admission. Although family function did not emerge as a 
predictor in this study, further understanding of the influence of 
the family and the interplay between child and parent posttrau-
matic stress is needed to improve our understanding of the model 
of development of posttraumatic stress in this population to in-
form the intervention strategies. (Pediatr Crit Care Med 2019; 
20:e208–e215)
Key Words: family; intensive care units, pediatric; patient outcome 
assessment; psychology; stress disorders, posttraumatic; stress 
disorders, traumatic, acute

The PICU provides the highest level of care to critically ill 
children. Annually, about 230,000 children are admit-
ted to the PICU in the United States, with 97% of chil-

dren surviving critical illness (1). Although PICU physiologic 
outcomes have improved in terms of survival rates, the focus 
is now on longer-term outcomes, including psychologic. The 
literature shows increased rates of posttraumatic stress (PTS) 
following hospital discharge in both children and their par-
ents (2). Specifically, children admitted to the PICU have PTS 
symptom rates ranging from 35% to 62%, and 5% to 28% of 
them meet full diagnostic criteria for posttraumatic stress dis-
order (PTSD). These children’s parents also experience sim-
ilar, if not greater rates of distress. Following the child’s PICU 
admission, up to 84% of parents develop PTS symptoms, and 
10–21% meet criteria for PTSD.
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Studies have explored the influence of many PICU-specific 
stressors on the development of PTS, including illness acuity, 
invasive medical procedures, pain, PICU-specific technolo-
gies/machines, other environmental stimuli, and end-of-life 
care decisions (3). Although the association of these with PTS 
has shown varied results (2), the association between child and 
parent PTS has been more consistent (4, 5).

Given the relation between child and parent PTS, there may 
also be an influence of the overall family on the development 
of PTS in this population, similar to other trauma populations 
(6, 7). Healthy family functioning typically refers to a family 
system whose members are: 1) supportive of each other, 2) 
able to negotiate roles related to change caused by stressors, 
and 3) able to process their feelings associated with the stressor. 
Optimal family functioning may promote positive psychologic 
adaptation to stressors including childhood illness.

Studies on medically ill children have identified social and 
family support as potentially protective factors that buffer the 
impact of trauma and reduce risk of later PTS (6, 8). Alderfer 
et al (9) showed survivors of pediatric cancer with PTS are five 
times more likely to have compromised or poor family func-
tion compared with survivors who do not develop PTS. In 
another study, pediatric cancer survivors with PTS perceived 
their families as more chaotic than survivors without PTS (10). 
Ozono et al (11) also in a pediatric cancer survivor population, 
showed a relation between family functioning with PTS in uni-
variate analysis, also in a pediatric cancer survivor population, 
specifically regarding role negotiation and affective responses, 
with PTS in univariate analysis, but this association fell out of 
the multivariate model. In a group of children following trau-
matic brain injury, poorer family function was associated with 
worse PTS (12). Schreier et al (13) followed children hospi-
talized for various physical traumas and found children from 
highly expressive families had lower PTS, but family cohesion 
and conflict was not associated with PTS.

Investigations into the role of family functioning in parents’ 
development of PTS after their child’s illness have yielded mixed 
results. McCarthy et al (14) found general family functioning 
is a significant predictor of parents’ acute stress (AS) imme-
diately following the child’s cancer diagnosis and treatment. 
However, family functioning was not predictive of parent’s PTS 
6–8 months after the diagnosis (14). In contrast, using the same 
measure of family function, Ozono et al (11) did find an asso-
ciation between general family functioning and PTS in moth-
ers of childhood cancer survivors. Using a different measure 
of family function, mixed results again emerged regarding the 
effect of family function of mothers’ development of PTS fol-
lowing their children’s cancer diagnosis (15, 16). Coakley et al 
(17) followed parents whose children had been admitted to the 
hospital for an unintentional injury and found poorer family 
function was associated with more symptomatic PTS. Again, a 
contrasting study of parents with children admitted to the hos-
pital for a variety of reasons did not demonstrate a relation be-
tween family function and PTS (18). To date, no studies have 
examined the role of family function on the development of 
PTS in children and their parents following PICU admission.

The objective of the current prospective study was: 1) to re-
port the rate of AS and PTS among children and their parents 
following PICU admission and 2) to examine the relations be-
tween family functioning and PTS in parents and children after 
PICU. It is hypothesized that: 1) children and their parents will 
have a higher rate of AS and PTS compared with the general 
population and 2) poor family functioning reported at PICU 
admission would predict greater PTS in both children and 
their parents 3 months following PICU admission.

MATERIALS AND METHODS

Recruitment and Procedures
This study is a part of a larger prospective study evaluating the 
development of PTS in children and their parents following 
PICU admission. Children and parents were recruited from 
the PICU at an academic, urban, pediatric hospital. Eligible 
children were between 8 and 17 years old with an expected 
PICU stay greater than 24 hours. Children with severe neuro-
logic injury, psychiatric disorder, or developmental delay were 
excluded from the study. Both English- and Spanish-speaking 
families were recruited. Trained and supervised research assis-
tants recruited families within 72 hours of the child’s PICU 
admission. Written assent and consent were obtained from 
the participating children and their parents, respectively. The 
study was approved by the local Institutional Review Board.

Data were collected during the children’s admission and 3 
months after their PICU admission. During baseline data collec-
tion, one parent self-reported on demographic information, in-
cluding ethnicity, parent education and marital status, and family 
income. Children and their parents completed a standardized 
protocol of self-report questionnaires and semi-structured clinical 
interviews conducted by trained and supervised research assis-
tants. Baseline data were collected from the parents as soon after 
consent as the parents were able to complete the measures; chil-
dren were assented once they were well enough to do so and they 
completed their measures following this. Parents were contacted 
3 months after admission for follow-up evaluations. Follow-up 
measures were either collected face-to-face, via mail, or over tel-
ephone. At 3 months, children and their parents completed a 
standardized protocol of self-report questionnaires and semi-
structured clinical interviews. Total time to complete required 
child study measures was 2.5 hours and 2 hours for the parent. 
The child and parent each received a $15 gift card for completing 
baseline measures and $20 gift card at completion of the study.

Measures
Child’s Acute/PTS. Acute Stress Checklist for Children (ASC-
Kids) (19): the ASC-Kids is a 29-item self-report questionnaire 
measuring AS symptoms and acute stress disorder (ASD) in 
children 8–17 years old. It has been widely used with chil-
dren and has good reliability and validity: internal consistency 
(alpha = 0.89), test-retest reliability (rho = 0.83), and conver-
gent validity (rho = 0.77 with the CATS).

UCLA Posttraumatic Stress Disorder Reaction Index (UCLA 
PTSD-RI) (20): The UCLA PTSD-RI is a semi-structured 
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interview assessing for exposure to traumatic events and PTS 
symptoms and disorder in children. The first portion of the in-
terview evaluates whether a child has experienced a list of 12 
“very scary, dangerous or violent things that sometimes happen 
to people” and if the child considered it traumatic. The second 
section assesses the frequency and severity of PTS symptoms dur-
ing the past month. It results in a diagnosis of PTSD based on 
the Diagnostic and Statistical Manual of Mental Disorders, Fourth 
Edition (DSM-IV), criteria and a PTS severity score. It has good 
convergent validity with other child PTSD measures (rho = 0.75), 
demonstrating good internal consistency (alpha = 0.8-.95), test-
retest reliability (rho = 0.69), and convergent validity (rho = 0.79).

Parent’s Acute/PTS. Stanford Acute Stress Reaction Ques-
tionnaire (SASRQ) (21): The SASRQ is a 30-item self-report 
questionnaire assessing AS symptoms and disorder in adults. It 
has high internal consistency (alpha = 0.90) and has also dem-
onstrated excellent reliability and convergent validity (rho = 
0.79) with measures of PTSD. It has been validated in English 
and Spanish.

Posttraumatic Stress Disorder Checklist-Civilian (PCL-C) 
(22): The PCL-C is a 17-item self-report questionnaire assess-
ing for PTS symptoms and disorder in adults according to 
the DSM-IV. It has positive predictive power of 0.60, nega-
tive predictive power of 0.97, and diagnostic efficiency of 0.98. 
Inter-rater reliability is between 0.58 and 0.94. It is validated 
in English and Spanish (23). PTSD was assessed according to 
DSM-IV in the current sample by meeting the PTSD Criteria 
B, C, and D clusters.

Family Function. Two parent-report measures were used 
to assess for family function. Family Adaptability and Cohe-
sion Evaluation Scale (FACES)–IV (24): the FACES-IV is a 
24-item questionnaire measuring family dynamic using the 
Circumplex Model of Family Systems. The questionnaire gen-
erates two balanced scores (Cohesion and Flexibility) and four 
unbalanced scores (Disengaged and Enmeshed for cohesion; 
Rigid and Chaotic for flexibility). Two ratio scores were de-
veloped for research purposes: Cohesion Ratio and Flexibility 
Ratio. These are a ratio of balanced and unbalanced scores 
indicating the level of functional versus dysfunctional behavior 
within the family. For example, Cohesion Ratio = Balanced 
Cohesion/Average of Disengaged and Enmeshed. Lower scores 
indicate more unbalanced systems and higher more balanced. 
Families were classified into low, moderate, and high levels of 
family functioning based on cut-offs provided in the FACES-
IV manual (low, 16–35th percentile; moderate, 36–65th per-
centile; and high, 68–85th percentile). The FACES-IV has good 
reliability across the 6 scales (Cronbach alpha = 0.75–0.87) and 
good test-retest reliability across time intervals (0.83–0.93). It 
has been validated in English and Spanish.

Family Environment Scale (FES) (25): The FES is a 90-item 
questionnaire assessing family environment. The English-
version has three forms evaluating the perception of the cur-
rent family environment, including the desired and expected 
family environments. The Spanish-version has two forms to 
evaluate the current family and the desired. Only the current 
form (Form R) was used for this study. The questionnaire has 10 

scales that are categorized into three dimensions of the family 
environment: 1) family relationship, 2) personal growth, and 3) 
system maintenance and change. Only the Family Relationship 
dimension is used in this study. The Family Relationship di-
mension assesses the family’s commitment and support family 
members provide each other (cohesion), the extent to which 
family members are encouraged to express their feelings di-
rectly (expressiveness), and the amount of openly expressed 
anger and conflict among family members (conflict). The FES 
has shown good reliability for Form R (0.61–0.78), and test-
retest reliabilities across different time intervals (0.52–0.91). 
Additionally, it has shown good validity consistent with other 
scales. It was validated in English and Spanish.

Data Analysis
Descriptive statistics were conducted on all variables of in-
terest. Pearson correlations were computed between family 
predictor variables and AS and PTS during hospitalization and 
at 3-month follow-up. t tests and analysis of variances were 
used to assess for differences in means between groups. Mul-
tiple regression models were computed for parent and child 
separately to determine the unique contributions of family 
variables on their PTS.

Parents’ and children’s 3-month measures of PTSD were 
regressed on a set of variables based on the literature and 
theory. Two controlled variables, AS and parent’s education, 
were entered into the parent and child multiple regression 
models. AS was selected based on its sensitivity in predict-
ing later PTS. Parent’s education was selected as the proxy for 
the family’s socioeconomic status (SES), given that family in-
come was determined to be invalid due to the sample’s high 
nonresponse rate for income. Four selected family function 
variables were entered into the multiple regression models to 
determine the influence of family function. FACES Cohesion 
Ratio and FACES Flexibility Ratio were selected to capture the 
two primary dimensions of the family system. The FES Family 
Relationship dimension was used to understand the family 
environment, specifically the Expressiveness and Conflict 
subscales; the Cohesion subscale was excluded due to its simi-
larity to the construct of the FACES Cohesion scale due to the 
limited sample size and repeat statistical analyses. All variables 
were included together in the regression models to determine 
the unique influence of the individual family functioning vari-
ables over and above the others.

RESULTS

Demographics
A total of 283 children met eligibility criteria for the study. Of 
these, 217 were approached for consent, 150 consented, 111 
completed baseline data collection, and 69 completed 3-month 
follow-up. See Figure 1 for the consort diagram. The child’s 
age mean = 13 years (sd, 2.7 yr; range, 8–17 yr) and the par-
ent’s age mean = 42 years (sd, 7.5 yr; range, 27–58 yr). Of par-
ticipating children, 43% were female. Their parents were 84% 
female. All parents, except for two, were children’s biological 
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parents. Seventy-four percent of the children lived in a two-
parent household. The sample is ethnically diverse. Over half 
(51%) of the parents identified Spanish as their primary lan-
guage. Thirty percent of parents completed high school or less. 
Parents with higher education were associated with private in-
surance (F[1, 59] = 28.84; p < 0.00) and preferred English (F[1, 
66] = 107.14; p < 0.00). Due to the significant association be-
tween insurance type, parent’s education and parent’s language 
preference, only parent’s education was selected to use in later 
analysis as a proxy of the family SES. See Table 1 for more de-
tailed demographics.

Children were admitted to the hospital for a variety of rea-
sons. The most common admission diagnoses were categorized 
as respiratory, cardiac, and oncologic. The majority of children 
had a chronic illness (72%), 45% were admitted following a 
surgery, and 36% were intubated. The mean PICU length of 
stay was 6.4 days (sd, 10.1 d). The mean hospital length of stay 
was 20.2 days (sd, 23.5 d). The mean mortality risk as estimated 
by the Pediatric Index of Mortality 2 was 5.7 (sd, 2.4).

PTS
As predicted, all children and their parents reported higher 
rates of AS and PTS compared with the general population. All 
children endorsed AS symptoms during their PICU admission, 

Figure 1. Consort diagram.

TABLE 1. Sample Characteristics (n = 69)

Characteristics  

Child’s age, mean (sd) 13.06 (2.71)

Parent’s age, mean (sd) 41.38 (7.48)

Child’s gender (female), n (%) 30 (43)

Parent’s gender (female), n (%) 58 (83)

Childs’ race, n (%)

  Asian 4 (6)

  Black/African-American 2 (3)

  Hispanic/Latino 40 (57)

  White/non-Hispanic 13 (19)

  Biracial/multiracial 8 (11)

  Other 2 (3)

Parent’s primary language, n (%)

  English 32 (46)

  Spanish 36 (51)

  Both 1 (1.4)

Parent’s education, n (%)

  Elementary or less 16 (23)

  High school 29 (42)

  College or more 24 (34)

Marital status, n (%)

  Married/unmarried partners 42 (60)

  Divorced/separated/widowed 6 (9)

  Single 9 (13)

Household composition, n (%)

  One-caregiver household 13 (19)

  Two-caregiver household 51 (73)

  Other 5 (7)

Insurance, n (%)

  State-sponsored 36 (51)

  Private 25 (36)

  Both 1 (1)

  Prefer to not report 8 (11)

Family annual income, n (%)

  < $10,000 29 (66)

  $10,000–$24,999 11 (25)

  $25,000–$49,999 3 (7)

  $50,000–$74,999 1 (2)

  Prefer to not report 26 (37)
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with 51% meeting diagnostic criteria for ASD. At 3-month fol-
low-up, 53% of children continued to endorse PTS symptoms, 
with 13% meeting diagnostic criteria for PTSD. Seventy-eight 
percent of parents endorsed AS symptoms during admission, 
with 30% meeting criteria for ASD. At 3-month follow-up, 
35% of parents endorsed PTS symptoms with 10% meeting 
criteria for PTSD.

Family Function
As evaluated by the FACES-IV, the majority of families reported 
healthy functioning in the sample. Fifty-six percent of parents 
reported to be highly cohesive, and 20% reported to be highly 
flexible. Meanwhile, only 6% reported their families to be highly 
disengaged, 11% to be highly enmeshed or rigid, and 3% to be 
chaotic. Only 4% of families (n = 3) endorsed a cohesion ratio 
indicative of dysfunction, and another three families endorsed a 
flexibility ratio indicative of dysfunction. See Table 2 for details 
regarding the FACES-IV scales.

An independent t test was used to compare the degree of 
expressiveness and conflict with the normative population 
as described in the FES manual. Families in the PICU have 
greater degree of expressiveness (M = 5.41; sd = 1.73) than the 

normative population (M = 5.00; sd = 1.61; t(68) = 1.95; p < 
0.06) and lesser degree of conflict (M = 1.84; sd = 1.77) than 
the normative population (M = 3.18; sd = 1.91; t(68) = –6.28; 
p < 0.00).

Predictors of PTS
There were no relations between child’s age, child’s gender, 
child’s mortality risk, ICU length of stay, parent’s education, 
or parent’s marital status with child’s PTS. There were no rela-
tions between child’s age, child’s gender, child’s mortality risk, 
ICU length of stay, or parent’s marital status with parent’s PTS. 
There was an effect of parent’s education (F[2, 63] = 17.76; p < 
0.00) on parent’s PTS. Parents with higher education had sig-
nificantly greater degree of PTS (M = 30.08; sd = 11.55) than 
parents with an elementary education (M = 5.69; sd = 9.13) or 
with a high school education (M = 14.31; sd = 16.53).

There was a positive correlation between the child’s AS 
and the child’s PTS (r = 0.31; p < 0.01). A similar relation was 
found between parent’s AS and parent’s PTS (r = 0.36; p < 
0.00). There was not a significant correlation between the child 
and parent’s AS (r = –0.04; p < 0.75), nor between the child and 
the parent’s PTS (r = –0.05; p < 0.69).

The FACES-IV Cohesion Ratio, and Flexibility Ratio, and 
the FES Conflict and Expressiveness scales were not signifi-
cantly correlated with child’s PTS. Nor were these family vari-
ables significantly correlated with parent’s PTS.

Multiple Regression Models
Two separate multiple regression models were conducted to 
determine unique contributions of family functioning on PTS 
for children and parents. The overall child model was not sig-
nificant (R2 = 0.15; p < 0.14). However, child’s AS significantly 
predicted child’s PTS (β = 0.36; p < 0.01). None of the other 
family variables had a significant relation to the child’s PTS 
(Table 3).

The overall parent model was significant, p value of less 
than 0.001 and accounted for 50% of the variance in parent’s 
PTS. Parent’s AS (β = 0.29; p < 0.01) and parent’s education  
(β = 0.59; p < 0.00) positively predicted parent’s later PTS. 
None of the family variables significantly related to parent’s 
PTS (Table 4).

TABLE 2. Percentage of Sample Endorsing Family Adaptability and Cohesion Evaluation 
Scale IV Scales

Family Adaptability and 
Cohesion Evaluation 
Scale IV Scales Mean (sd) Low (%)

Moderate  
(%) High (%)

Cohesion 64.86 (17.36) 7 (11) 22 (33) 37 (56)

Flexibility 55.59 (17.04) 11 (17) 37(56) 18 (27)

Disengaged 28.18 (17.94) 54 (82) 8 (12) 4 (6)

Enmeshed 32.74 (18.53) 50 (76) 9 (14) 7 (11)

Rigid 37.51 (18.21) 45 (68) 13 (20) 7 (11)

Chaotic 25.12 (15.02) 60 (91) 4 (6) 2 (3)

TABLE 3. Multiple Regressions Predicting 
Child’s Posttraumatic Stress Symptoms

Child’s Posttraumatic 
Stress B (se) β Sig. R2

   0.14 0.15

Child’s acute stress 0.59 (0.21) 0.36a 0.01  

Parent’s education 0.04 (0.89) 0.01 0.96  

FACES Cohesion Ratio –0.88 (1.16) –0.14 0.45  

FACES Flexibility Ratio 0.63 (2.04) 0.05 0.76  

FES expressiveness 1.00 (0.76) 0.17 0.19  

FES conflict –0.41 (0.75) –0.08 0.58  

FACES = Family Adaptability and Cohesion Evaluation Scale, FES = Family 
Environment Scale.
a��p < 0.01.
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DISCUSSION
The first objective of the current study was to examine the rates 
of AS and PTS in children and parents after a PICU admis-
sion. Consistent with previous studies, the current study found 
both children and their parents to have alarmingly high rates 
of AS symptoms during their admission and PTS symptoms 3 
months following admission compared with the general pop-
ulation (2). Over half of the children in our sample met full 
criteria for ASD during their PICU stay, and 13% of the sample 
met criteria for PTSD 3-months later. Parents also exhib-
ited high prevalence rates, with 30% having met criteria for 
ASD during their admission and 10% met criteria for PTSD 
3-months following admission. Consistent with the literature, 
children’s and parents’ AS during the PICU stay independ-
ently predicted their PTS 3-months later (14, 26). Inconsistent 
with other studies in the PICU, the current study did not find 
a significant correlation between children’s and parents’ PTS 
in the PICU (27, 28). These studies had follow-up time points 
beyond 3 months, between 9 and 12 months. Previous litera-
ture in PTS has suggested this shorter time frame may not give 
enough time for the interplay between the child and parent’s 
symptomatology, contagious phenomena (29).

The second objective of the current study was to examine 
various aspects of family functioning and its association with 
PTS in children and parents following a PICU admission. 
Previous research has demonstrated general family function-
ing and aspects of it, including chaos or expressiveness, to be 
associated with PTS in pediatric patients (9, 10, 13). In contrast 
with these studies, the current study did not find support for 
an association between family functioning and PTS in children 
following a PICU admission. There was also no association 
between family functioning and parents’ PTS. The meas-
ures of family function were completed by the parents dur-
ing the child’s admission to the PICU. The high rates of AS in 
the parents speaks to the stressful nature of this time. During 
this stressful time, parents may have a different perception of 
their families than families on a general hospital ward or as 

an outpatient. Additionally, many of the previous studies were 
done in cancer survivors (9–11, 15), such that family function 
was being evaluated later in time, not prior to the traumatic 
event. There may be a different relation between family func-
tion as evaluated prior to the traumatic event and development 
of PTS compared with later.

In addition to family function, the family environment 
includes family characteristics, such as ethnicity and SES. 
Although other studies have described these factors, they 
have been inconsistent in their approach to integrating them 
into the model of development of PTS. In the current study, 
parents’ education was a significant predictor of parents’ 
PTS: parents with college or graduate degrees were more 
likely than parents without higher education to develop PTS. 
Parents’ education was positively associated with English-
language preference and private insurance. It is difficult to 
discern which of these surrogates for SES is the primary 
driver. Landolt et al (30) also found an association between 
higher SES in parents and development of PTS following ad-
mission to a general pediatric ward. Although they did not 
draw an interpretation around this in their publication, a 
later review article suggested this may be due to the loss of 
parental control in more advantaged families (31). However, 
this finding has been inconsistent as other studies have not 
shown associations between ethnicity, family structure, pa-
rental education, or SES (14, 16, 18, 32).

Several limitations exist within this study. First, admission 
to a PICU is rarely a predictable event, so understanding how 
families were functioning prior to the admission is unfea-
sible. Therefore, parents had to complete the family assess-
ment tools after their child was admitted (retrospectively) to 
the PICU. A significant limitation to retrospective reporting 
is recall bias. Given the high rates of AS in the parents, it is 
likely that parent’s current level of AS influences their percep-
tions. Parent reports of family function may more accurately 
describe how they function in a crisis as opposed to general 
family functioning or already reflect adaptation to the acute 
stressor. Small sample size is another limitation of this study. 
A larger sample size allows for additional advanced statistical 
analyses focused on predictors, moderators, and other anal-
ysis capable of illuminating the subtle role of family function-
ing on the development of PTS. Future studies would benefit 
from collecting a larger sample and examining the influence 
of SES, pre-PICU characteristics, peri-PICU variables, and 
resiliency/hardiness, on vital child health outcomes. Finally, 
given the nature of the limited follow-up timeline, only 3 
months from exposure to follow-up may be too soon to de-
tect contagious phenomena or the influence of family on the 
development of PTS.

Despite the noted limitations, the current study is germane 
to understanding the role of family function in the pediatric 
critical care population. To the authors’ knowledge, this is the 
first study to explore the relation between family function and 
PTS in this population. Further research is needed to con-
tinue to define the development model of PTS in this popu-
lation of children and their parents, including understanding 

TABLE 4. Multiple Regressions Predicting 
Parent’s Posttraumatic Stress Symptoms

Parent’s Posttraumatic 
Stress B (se) β Sig. R2

   0.00 0.50a

Parent’s acute stress 0.13 (0.05) 0.29a 0.01  

Parent’s education 5.84 (1.16) 0.59a 0.00  

FACES Cohesion Ratio 0.62 (1.48) 0.06 0.68  

FACES Flexibility Ratio –2.43 (2.62) –0.12 0.36  

FES expressiveness –0.14 (0.95) –0.02 0.88  

FES conflict 0.10 (0.97) 0.01 0.92  

FACES = Family Adaptability and Cohesion Evaluation Scale, FES = Family 
Environment Scale.
a��p < 0.01.
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the influence of family over time. The current project defined 
family function purely from the parent’s perspective; objective 
interviews with multiple informants, although more resource 
intensive, may provide additional valuable perspectives of the 
family function before, during, and after a crisis involving crit-
ical illness. Furthermore, Olson (24) conceptualized family 
functioning as a dynamic process that changes from time to 
time. Future investigations should also include evaluation of 
how family function and environment changes after a PICU 
admission and the potential dynamic interplay between family 
and psychologic outcomes over time.

Current clinical practice in pediatrics is to discharge these 
children and follow-up with appropriate medical sub-special-
ists, but no guidance is given to parents about the potential on-
going psychologic issues for their children and themselves. PTS 
is known to have significant societal and personal costs given 
its chronic nature and impairment of functioning if not prop-
erly addressed and treated (33). Future models of critical care, 
which should include mental health screening, psychoeduca-
tion, psychologic (i.e., unit-specific psychologists), and phar-
macologic interventions in the PICU setting, may be beneficial 
for short- and long-term child and family health outcomes. 
Treating the entire child peri- and post-PICU will be beneficial 
for the child, their family, and society.

CONCLUSIONS
As had been previously reported, this study again highlights 
the traumatic effect of a PICU admission on both the child and 
the parents’ psychologic health. Despite the current practice of 
discharging these children without guidance on the long-term 
psychologic outcomes, these high rates of PTS expose the inad-
equacy of and risk with this approach. Further understanding 
of the interplay between child and parent PTS, and the family 
will continue to refine our approach to long-term care of this 
vulnerable population.
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