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Peritraumatic Stress among Caregivers of Patients in
the Intensive Care Unit

During a patient’s intensive care unit (ICU) admission,
caregivers (e.g., family members) often experience intense
stress. Possible stressors include the patient’s critical
medical condition, threat of possible death, exposure
to frightening sights and sounds associated with intensive
care, and medical decision-making on the patient’s behalf.
Given the potentially traumatic nature of these stressors, a
subset of caregivers experiences significant psychological
distress, with some (e.g., 21–30%) (1, 2) developing post-
traumatic stress disorder (PTSD) after the patient’s ICU
admission. Despite increasing clinical interest in caregivers’
mental health, ICU-based interventions have not resulted
in meaningful reductions in PTSD (3–6). Interventions
may be more efficacious with increased attention
to caregivers’ peritraumatic psychological reactions
(i.e., emotional responses during or immediately after these
stressors).

Caregivers’ peritraumatic distress and dissociation
during ICU admissions, including acute helplessness,
derealization, and numbness (7, 8), may influence their
post-ICU adjustment. Indeed, peritraumatic distress and
dissociation enhance risk for PTSD in other contexts
(9–12). Yet, research addressing these reactions in
ICU settings is extremely limited (1). Prior studies have had
a greater focus on static pretrauma factors (e.g., demographics)
and post-trauma symptoms (13), overlooking the
peritraumatic period. In this study, we investigated the
frequency of peritraumatic stress symptoms and their

correlates among caregivers of patients admitted to the
ICU.

Methods
Caregivers at the bedside of medical ICU patients were
recruited between June 2016 and January 2019. This
sample includes caregivers (n= 138) who completed a
one-time self-report survey of their own emotional reactions
that was added to a larger study on patient dyspnea; of these,
58 caregivers also completed a demographic survey that was
later added. Data were also collected from patients, nurses,
and medical charts (14). Institutional review board approval
and informed consent were obtained.
Measures.

PERITRAUMATIC DISTRESS AND DISSOCIATION SYMPTOMS. Nine
items from the Peritraumatic Distress Inventory (PDI) (7)
and seven items from the Peritraumatic Dissociative
Experiences Questionnaire (PDEQ) (8) were administered
(Figure 1). Questionnaires were abbreviated to limit subject
burden. Item response options ranged from “not at all true”
(scored as 1) to “extremely true” (scored as 5). Total scores
on each scale were computed, with higher scores indicating
greater peritraumatic stress symptoms. Cronbach’s a-values
were acceptable for the PDI (0.85) and PDEQ
(0.82); total scores ranged from 9 to 45 and 7 to 34,
respectively.

CAREGIVER CHARACTERISTICS. Caregivers reported their age, sex,
years of education, race, and ethnicity. Demographic characteristics
were only available for a subset of caregivers (n= 58) because the
parent study focused on patients.

PATIENT CHARACTERISTICS. Patient age, sex, race, ethnicity,
length of ICU stay before the assessment, and whether
the patient died in the ICU within the next month
were collected from medical charts. Trained researchers
assessed patients’ communication status and use of
mechanical ventilation on the day of the caregiver
assessment. Caregivers completed proxy reports of patient
symptoms, including pain, weakness, and nausea in the past
two days; the total number of endorsed symptoms indicated
symptom burden.

Analytic approach. Descriptive statistics were computed.
Nonparametric analyses (Spearman correlations, Mann-
Whitney U tests, and Kruskal-Wallis tests) tested whether
caregivers’ PDI and PDEQ scores varied according to
patient and caregiver characteristics; these factors were
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selected on the basis of prior literature suggesting possible
associations with caregiver distress (13, 15–17). To inform
future research, ancillary adjusted analyses were conducted
by including all of the examined patient characteristics
(see Table 1) as predictors of PDI and PDEQ scores to
examine their associations with peritraumatic stress while
adjusting for the other factors. Because caregiver characteristics
were only available for a smaller subsample (n= 58), to
preserve the sample size, these factors were not included
in the adjusted models. Linear regression was used for
adjusted analyses with PDI scores. Because PDEQ scores were
not normally distributed, scores were dichotomized above and

below themedian PDEQ score (median, 9.5), and logistic regression
was used.

Results
Table 2 summarizes caregiver and patient characteristics. Figure 1
summarizes frequencies of peritraumatic distress (median, 18;
interquartile range [IQR], 10.5) and dissociation (median, 9.5; IQR, 7)
symptoms. PDI items endorsed most frequently as “very true” or
“extremely true” included sadness and grief (57%), helplessness (34%),
and frustration and anger (30%). On the PDEQ, caregivers most
frequently reported feeling that events seemed unreal (20%) and as if
they were happening in slow motion (17%).

I felt disoriented. That is, there were moments when felt uncertain about
where I was or what time it was.

I found that I was on “automatic pilot.” I ended up doing things that I later
realized I hadn’t actively decided to do.

I was surprised to find afterwards that a lot of things happened at the time
that I was not aware of, especially things I ordinarily would have noticed.

I felt confused. That is, there were moments when I had difficulty making
sense of what was happening.

I had moments of losing track of what was going on. I “blanked out” or
“spaced out” or in some way felt that I was not part of what was going on.

My sense of time changed. Things seemed to be happening in slow motion.

What was happening seemed unreal to me, like I was in a dream, or
watching a movie or play.

0% 10% 20% 30% 40% 50%

Not at all true Slightly true Somewhat true Very true Extremely true

60% 70% 80% 90% 100%

Peritraumatic Dissociative Experiences Questionnaire (PDEQ) items

Peritraumatic Distress Inventory (PDI) items

I felt sadness and grief

I felt helpless

I felt frustrated or angry

I felt guilty

I felt I might pass out

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

I felt ashamed of my emotional reactions

I was horrified by what I saw

I had the feeling I was about to lose control of my emotions

I had physical reactions like sweating, shaking, and my heart

pounding

Figure 1. Frequency of endorsement of peritraumatic stress symptoms among caregivers of intensive care unit patients. Note: Items are from the
Peritraumatic Distress Inventory (PDI [7]) and the Peritraumatic Dissociative Experiences Questionnaire (PDEQ [8]). A subset of full PDEQ and PDI items was
administered to limit participant burden.

Letters 651

LETTERS



Caregivers of younger patients reported greater peritraumatic
distress (r=20.24; P= 0.005; n= 138) and dissociation (r=20.26;
P= 0.002; n= 138) than caregivers of older patients.
Patient sex, race, and ethnicity were not significantly associated
with caregivers’ peritraumatic symptoms (P. 0.11 for all
comparisons). The patient’s length of ICU stay was associated
with caregiver peritraumatic distress (r= 0.26; P= 0.002;
n= 138) and dissociation (r= 0.20; P= 0.02; n= 138); longer
admissions were associated with greater peritraumatic
symptoms. Caregivers who reported greater symptom burden
for the patient had higher peritraumatic distress (r= 0.31;
P, 0.001; n= 135) and dissociation (r= 0.18; P= 0.03;
n= 135). Dissociation symptoms were higher among caregivers
of patients who could not communicate (median, 10;
IQR, 7), than among those who could communicate
(median, 8; IQR, 5; U= 1,447; P= 0.01; n= 134); peritraumatic
distress showed a similar pattern (median, 18; IQR, 12; vs.
median, 17; IQR, 9, respectively; U= 1,632; P= 0.12;
n= 134). Peritraumatic stress symptoms did not differ
significantly between caregivers of patients who were using
mechanical ventilation and those who were not or between
those who later died in the ICU within 1 month
and those who did not (P. 0.44 for all comparisons).
PDI and PDEQ scores were not significantly related to
caregiver age, sex, education, race, or ethnicity (P. 0.14 for
all comparisons).

Ancillary adjusted analyses are summarized in Table 1.
The set of predictors explained 23% of the variance in PDI
scores (R2 = 0.23; F[9,105] = 3.54; P= 0.001). Younger patient
age (regression coefficient b=20.08; standard error [SE],
0.04; P= 0.03) and greater symptom burden (regression
coefficient b= 1.72; SE = 0.39; P, 0.001) remained significant
predictors of PDI scores in the adjusted model. The set of
predictors did not significantly improve the logistic regression
model predicting high versus low PDEQ scores (P=0.15), but
caregivers of older patients were less likely to have PDEQ symptoms
above the median (adjusted odds ratio per year of increasing patient
age, 0.98; 95% confidence interval, 0.95 to 0.99; P=0.02).

Discussion
In this study, a subset of caregivers reported peritraumatic
distress and dissociation during patients’ ICU admissions.
These results suggest that peritraumatic stress symptoms are
common in this setting; severity was associated with younger
patient age and greater symptom burden. Given other research
suggesting that these symptoms can heighten risk for PTSD
onset, peritraumatic stress symptoms warrant further study
and attention in interventions that aim to reduce ICU caregiver
distress.

These results have implications for optimizing interventions
to reduce acute stress reactions (and possibly later PTSD) in
ICU caregivers. For example, peritraumatic symptoms may
limit engagement in behavioral interventions initiated
during acute care (18). This may help to explain why prior
ICU interventions had limited efficacy for reducing PTSD
symptoms. ICU-based interventions that account for or
directly target peritraumatic stress symptoms may hold
promise for those most likely to need them (19). Based on
research in other disciplines (20–24), psychological
interventions that enhance caregivers’ coping skills for
overwhelming emotions, target at-risk caregivers for
standard PTSD treatment in the early post-ICU period,
and/or use pharmacotherapies to mitigate autonomic
dysregulation might have promise in caregivers of critically
ill patients. However, this literature is nascent in critical
care settings, and meta-analyses of early treatments to
prevent PTSD are inconclusive, suggesting additional
research is needed (20, 22, 25). Our research group is
currently pilot testing an intervention to target peritraumatic
distress among surrogate decision makers in the ICU,
which includes exercises such as grounding and
distress tolerance in short modules to maximize feasibility of
delivery (19).

Because interventions targeting all ICU caregivers are
not indicated (20, 26), future research is needed to identify
which caregivers are at greater risk and may benefit from
intervention (27). In the present study, we provide descriptive

Table 1. Adjusted regression models predicting caregiver peritraumatic distress (Peritraumatic Distress Inventory scores) and
dissociation (Peritraumatic Dissociative Experiences Questionnaire scores)

Predictor Linear Regression
Outcome: PDI Scores

Logistic Regression
Outcome: Higher PDEQ Scores (above Median)

b-Value SE P Value aOR 95% CI P Value

Patient age (in yr) 20.08 0.04 0.03 0.98 0.95 to 0.99 0.02
Patient female (vs. male) 22.48 1.45 0.09 0.57 0.24 to 1.35 0.20
Patient of white race (vs. other) 22.48 1.65 0.14 0.47 0.18 to 1.23 0.12
Patient of Hispanic/Latino ethnicity (vs. other) 2.02 2.01 0.32 1.65 0.50 to 5.47 0.41
Patient symptom burden (caregiver rated) 1.72 0.39 <0.001 1.17 0.93 to 1.48 0.18
Patient able to communicate (vs. unable) 20.57 1.79 0.75 0.60 0.21 to 1.74 0.35
Patient using mechanical ventilation (vs. not using) 1.38 1.90 0.47 0.73 0.24 to 2.26 0.58
Patient died in ICU within 1 mo (vs. did not) 20.67 1.65 0.68 0.90 0.34 to 2.37 0.83
ICU length of stay (in d) 0.18 0.12 0.12 1.04 0.97 to 1.11 0.31

Definition of abbreviations: aOR=adjusted odds ratio; CI = confidence interval; ICU= intensive care unit; PDEQ=Peritraumatic Dissociative Experiences
Questionnaire; PDI =Peritraumatic Distress Inventory; SE= standard error.
Models included patient age, symptom burden, and ICU length of stay as continuous variables and other factors as binary variables. b-value is the
unstandardized regression coefficient. Bold values indicate statistically significant, P , 0.05.
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data and correlates of peritraumatic distress and dissociation,
which are notable risk factors for PTSD in other populations
but are understudied in ICU settings. These symptoms may
be important to consider in research design and clinical
efforts to enhance ICU caregivers’ well-being. There are also
limitations. Demographic information was only available for a
subset of caregivers; because of the parent study’s focus on
patients, caregiver surveys were expanded partway through
the study. This limited our ability to detect whether
peritraumatic stress varied by caregivers’ characteristics. We
could not determine causal links between patient- or
caregiver-related factors and peritraumatic stress in this
cross-sectional study, and future studies are needed to
determine whether these factors (e.g., symptom burden)
impact caregivers’ peritraumatic stress over time. Given
that this study was cross-sectional and did not
include a PTSD diagnostic assessment, we could not test

whether ICU caregivers with greater peritraumatic stress
symptoms had elevated risk for PTSD onset in the post-ICU
period. Although longitudinal research should examine how
peritraumatic factors relate to PTSD among ICU caregivers
specifically, it may be appropriate to screen individuals
for peritraumatic reactions to refine recruitment in
intervention trials. In summary, greater research attention
to peritraumatic stress symptoms may help to address
prior barriers to effective interventions for caregivers of
ICU patients.
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Peak Expiratory Flow and Forced Expiratory Volume in
1 Second Percent Predicted Values Are Not
Interchangeable Pediatric Asthma Exacerbation
Severity Measures

To the Editor:

Spirometry for forced expiratory volume in 1 second (FEV1)
percent predicted is the criterion standard for measuring severity of

airway obstruction and response to treatment in patients with
asthma exacerbations (1). National Heart, Lung, and Blood Institute
(NHLBI) expert guidelines recommend percent predicted values of
FEV1 or peak expiratory flow (PEF) measurement to categorize
exacerbation severity (>40%=mild to moderate;,40% = severe) and
response to treatment (2). This categorization suggests that percent
predicted values of these two measures are equivalent.

However, to our knowledge, the correlation of PEF percent
predicted with FEV1 percent predicted and the equivalence of
absolute percent predicted values during asthma exacerbations
have not been reported.We sought to examine 1) the associations of
PEF percent predicted and FEV1 percent predicted before and after
2 hours of treatment and 2) whether absolute percent predicted
values of these measures are equivalent.

Table 1. Characteristics of children aged 5–17 years with
asthma exacerbations

Characteristic Able to Perform ATS Criteria Spirometry
before Treatment

Yes (n= 532) No (n=401)

Age, median [IQR] 9.2 [7.7–11.4] 8.1 [6.1–10.7]
Sex, M, n (%) 320 (60) 248 (62)
Height, cm 140 [129–152] 132 [122–150]
Weight, kg 35 [27–51] 30 [23–47]
AAIRS 5 [2–8] 6 [3–9]

Definition of abbreviations: AAIRS=Acute Asthma Intensity Research
Score (range, 0–16, with 16 being most severe); ATS=American Thoracic
Society; IQR= interquartile range.
Values are median [IQR] unless otherwise noted.
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