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OBJECTIVES: To determine the degree to which an ICU patient’s family member 
having an “anxious” psychologic attachment orientation is a risk factor for devel-
oping long-term posttraumatic stress disorder (PTSD) symptoms following pa-
tient ICU discharge or death.

DESIGN: Prospective cohort study.

SETTING: Single academic neuroscience ICU from November 2017 to 
September 2020.

PARTICIPANTS: Consecutively enrolled sample of family members, one for each 
ICU patient with a minimum length of stay of 24 hours.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Near time of ICU discharge or pa-
tient death, we determined each participant’s psychologic attachment orientation 
as anxious versus nonanxious via a brief standard survey tool, the Relationship 
Questionnaire, and measured other participant and patient characteristics as po-
tential covariates. Six months after discharge or death, each participant completed 
the Impact of Events Scale-Revised (IES-R) to measure PTSD symptoms, with a 
score of greater than 24 indicative of clinically significant symptoms. Among 162 
total participants, 10 of 27 participants (37.0%) with an anxious attachment ori-
entation reported 6-month PTSD symptoms, compared with 24 of 135 nonanx-
ious participants (17.8%) (relative risk, 2.08; 95% CI, 1.13–3.84; p = 0.02; risk 
difference 19.2%). In a subsequent univariate analysis of participant and patient 
covariates, anxious attachment orientation, participant Hispanic ethnicity, prior ex-
perience as a care partner of a patient with a disability, and participation in 3 or more 
formal ICU family meetings were all associated with 6-month PTSD symptoms. In 
a multiple logistic regression, anxious attachment remained an independent pre-
dictor of 6-month PTSD symptoms (odds ratio [OR], 3.64; 95% CI, 1.35–9.77; 
p = 0.01), as did Hispanic ethnicity (OR, 4.72; 95% CI, 1.34–16.6; p = 0.01) 
and participation in three or more ICU family meetings (odds ratio, 2.97; 95%  
CI, 1.14–7.68; p = 0.02).

CONCLUSIONS: An anxious psychologic attachment orientation is associated 
with double the risk of long-term PTSD symptoms among family members of ICU 
patients. Future interventions designed to decrease risk of adverse psychologic 
outcomes among ICU families could be initially tested for efficacy amongst those 
who fall into this high-risk category.

KEY WORDS: anxiety; caregivers; critical care outcomes; intensive care units; 
psychosocial care

Family members of patients admitted to either general or subspecialty 
ICUs often experience adverse psychologic outcomes in the months fol-
lowing their inpatient admissions (postintensive care syndrome family, 
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or PICS-F) (1–7). In particular, a sizable percentage 
of post-ICU family members have reported persistent 
symptoms of posttraumatic stress disorder (PTSD) 
(8–14). Multiple interventions have been tested to re-
duce the proportion of post-ICU family members re-
porting PTSD symptoms, but few have been successful 
(15–17). Understanding the factors contributing to 
and predictors of PTSD symptoms among ICU fami-
lies after discharge is a critical step in improving the 
efficacy of future interventions designed to reduce the 
number of families reporting symptoms (18).

Amongst prior studies of potential factors contribut-
ing to PTSD as a manifestation of PICS-F (13, 14, 18), 
one that has not yet been explored is a family member’s 
psychologic attachment orientation. Attachment theory 
describes how individuals develop different views of 
the self and others in the context of close relationships 
over their lifespan, with particular influence from their 
primary caregivers in infancy and early childhood and 
their romantic relationships in adulthood (19, 20). 
Bartholomew and Horowitz (21) developed a model 
of adult attachment orientation that in part focuses on 
attachment “anxiety,” the degree to which an individual 
is afraid of rejection or abandonment and has a deep 
need to feel close to others. Previous studies have found 
that individuals with an anxious attachment orienta-
tion are hyperreactive to threats, tend to report greater 
levels of perceived stress, and are also much more likely 
to ruminate over events (22). Associations between 
attachment anxiety and PTSD have been found in dif-
ferent populations—ranging from adult survivors of in-
terpersonal trauma (23, 24), high-exposure survivors of 
terrorism (25), and prisoners of war (26, 27)—but not 
yet among families of ICU patients.

Understanding high risk factors for the development 
of PTSD symptoms can help guide future interventions 
aimed at reducing rates of PICS-F. For instance, being 
able to effectively screen for families who are at higher 
risk for post-ICU PTSD could help direct initial fu-
ture efficacy studies toward enrolling participants who 
are most likely to benefit (15). We hypothesized that 
anxious attachment orientation—identified by a brief, 
validated screening tool—is a significant risk factor for 
development of clinically significant PTSD symptoms 
among ICU families 6 months after patient discharge 
or death. As a secondary analysis, we also explored 
other relevant independent family and patient predic-
tors of PTSD symptoms among ICU families.

MATERIALS AND METHODS

Study Design and Setting

We conducted a single-center, observational pro-
spective cohort study spanning November 2017 to 
September 2020 in an academic neuroscience ICU. The 
neuroscience ICU has 19 beds, is collaboratively man-
aged by neuro-intensivists and neurosurgeons, and 
takes transfers for the state of Connecticut. Anxious 
versus nonanxious attachment orientation assessed 
among family members of patients near time of ICU 
discharge or death was the risk factor of interest, and 
report of clinically significant PTSD symptoms 6 
months post discharge or death among family mem-
bers was the study outcome. This study “The Long-
Term Impact of Neuro ICU Hospitalizations on Family 
Members” (no. 2000021774) was approved by the Yale 
Human Investigation Committee (HIC) on November 
16, 2017. Procedures were followed in accordance with 
the ethical standards of the institutional responsible 
committee on human experimentation and with the 
Helsinki Declaration of 1975. Because the study was 
minimal risk, participants did not have to sign formal 
written consent and could indicate willingness to par-
ticipate by agreeing to complete study questionnaires 
after we provided them written informational material.

Participants

Eligible participants included a single family member 
for each patient admitted to the ICU for greater than 
24 hours, regardless of patient admission diagnosis. 
All family participants had to be at least 18 years old 
and able to speak and read English. Participants were 
able to self-define whether they were family members 
of the patient. Family members of surviving patients 
were initially contacted in person within 7 days after 
patient transfer out of the ICU to another hospital unit. 
Surrogates of nonsurvivors were initially contacted 
by mail, with a follow-up phone call, approximately 
4 weeks after the patient death or discharge to a hos-
pice facility. The purpose of this recruitment window 
difference was to respect time needed to cope with a 
loved one’s death (28, 29).

We recruited participants for this study in two sep-
arate phases. For Phase 1, from November 2017 to 
August 2018, we recruited participants from a consec-
utive sample of family members who had just recently 
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participated in an in-hospital, cross-sectional study 
of the relationship between attachment orientation 
and goals-of-care decision making (30). This pre-
vious study had the exact same inclusion criteria and 
covariates as this study, and the timing of enrolling 
participants relative to patient ICU discharge or death 
was the same as this study. One-hundred ten of the 
family members recruited for the previous study had 
indicated that they would be open to being contacted 
for follow-up studies. At 6 months post patient dis-
charge or death (1), we reached out to these family 
members again, by mail and follow-up phone call, 
with the information about this study and a request 
to participate.

For Phase 2 of recruitment, from August 2019 to 
March 2020, we additionally recruited a prospective, 
consecutive sample of participants near the time of 
ICU discharge or death and conducted subsequent fol-
low-up as outlined above. No new care protocols spe-
cific to the Neuro ICU were implemented between the 
two recruitment periods, and there was no attending 
turnover between the two study periods.

Variables and Data Collection

To define participants’ attachment orientation as anx-
ious versus nonanxious, we administered the simple 
and validated Relationship Questionnaire (RQ), which 
has been used before in numerous psychologic and 
healthcare studies (21, 31–37). The RQ consists of four 
short paragraphs, each briefly describing one of four 
attachment orientations: “secure,” “dismissing-avoid-
ant,” “fearful-avoidant,” and “preoccupied” (21). The 
measure simply asks the respondent to 1) rate his or 
her personal feeling of concordance with each descrip-
tion on a seven-point Likert Scale and 2) select the one 
paragraph that best describes how he or she generally 
is in close relationships. The orientation rated with the 
highest Likert score serves as the participant’s catego-
rical definition of attachment orientation. If two or 
more patterns are rated identically by a participant, the 
orientation chosen by the participant as best describ-
ing how he/she generally is in close relationships is 
used (34–37). Individuals who are characterized to 
be secure or dismissing-avoidant are considered non-
anxious, whereas individuals who are characterized as 
fearful-avoidant or preoccupied are considered anx-
ious (21) (Fig. 1).

We also collected the following family covariates 
via additional direct survey questions: age, sex, race, 
ethnicity, English as a first language, state of residency, 
level of education, relationship with patient, religion, 
frequency of attending religious meetings, past expe-
rience as a caregiver of patients with cognitive/phys-
ical disabilities, healthcare proxy status, estimated 
size of family usually visiting the patient, number of 
formal family meetings participated in during their 
ICU experience, average hours per day at bedside, and 
involvement of the patient’s primary care doctor in de-
cision-making conversations. Of note, family members 
were able to self-identify their race. Family members 
of ICU survivors enrolled in the hospital were given a 
choice of completing the RQ and demographic ques-
tions on a laptop computer or on paper, whereas family 
members of nonsurvivors submitted their responses 
on paper by mail. Via medical record review, we col-
lected data on the patients for whom family members 
were participants: age, sex, race, ethnicity, diagnosis, 
primary attending (i.e., intensivist vs surgeon), elective 
versus nonelective admission, ICU length of stay, code 
status changes, functional outcome as defined by the 
modified Rankin Scale at time of ICU discharge, and 
discharge disposition. For patients who were related to 
eligible family participants not successfully enrolled in 
the study, but who had not opted out of research par-
ticipation in the medical record, we obtained data re-
garding age, sex, race, ethnicity, and comfort measures 

Figure 1. Types of psychologic attachment orientation. For this 
study, individuals who were secure or dismissing-avoidant were 
considered nonanxious, whereas individuals who were fearful-
avoidant or preoccupied were considered anxious.
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only (yes/no) from our institution’s data analytics team, 
for the purposes of assessing nonenrollment bias.

Outcome

To assess respondents’ severity of PTSD symptoms, we 
administered the Impact of Events Scale-Revised (IES-
R), a validated and standardized questionnaire (38–
40), 6 months after ICU discharge or patient death. 
All participants were contacted by mail and phone by 
a research assistant, completed a paper version of the 
IES-R, and mailed it back to the study team. A vali-
dated cut-off score of greater than 24 was indicative of 
clinically significant PTSD symptoms, consistent with 
prior literature (41, 42).

Statistical Analysis

Our primary analyses were the calculations of 1) the 
relative risk of developing clinically significant PTSD 
symptoms at 6 months for anxious versus nonanxious 
participants and 2) the risk difference between these 
groups. A z test was used to determine statistical sig-
nificance for the relative risk calculation.

Because of the potential challenges of adjusting 
our relative risk calculation for multiple possible con-
founding variables, we also directly compared covari-
ates of our PTSD versus no PTSD symptom groups 
in secondary analyses. First, we performed a univar-
iate exploration of the family and patient covariates 
for the PTSD versus no PTSD symptom groups, via 
Pearson’s two-tailed chi-square test for categorical 
variables and the t test for continuous variables. We 
then performed a multiple logistic regression, which 
contained those covariates with univariate p values of 
less than 0.1.

To assess nonenrollment bias, we compared 1) avail-
able covariates among patients with family members 
enrolled against 2) covariates for patients whose fami-
lies were eligible but not enrolled. We also compared 
1) covariate differences between family members who 
completed the study and 2) those who were initially 
enrolled but lost to follow-up (during Phase 2 of re-
cruitment). Additionally, we performed a univariate 
comparison of family covariates among anxious versus 
nonanxious participants, to assess collinearity. Missing 
data were excluded from the analyses. All analyses were 
conducted in R (R Core Team, 2014; R Foundation for 
Statistical Computing) (43).

Sample Size

We posited that a 15% difference in the proportion of 
anxious participants in the PTSD versus non-PTSD 
groups would be a clinically significant difference, 
based on previously published work (44, 45). With this 
assumption, our a priori sample size calculation de-
termined a minimum sample size of 120 participants 
to discover a 15% difference between groups with α 
equals to 0.05 and power equals to 0.80.

RESULTS

Participant Recruitment and Study Retention

Figure 2 outlines details of study recruitment. During 
Phase 1, we enrolled 42 of 110 eligible family mem-
bers (38.2%) at 6 months following their participation 
in our previous study on attachment orientation (30). 
During Phase 2, we enrolled 171 of 302 additional el-
igible family members (56.6%) near time of ICU dis-
charge or death, with 120 of 171 (70.2%) retained at 
6-month follow-up.

A comparison of available demographic data for 
patients whose family members were enrolled versus 
those whose family members were eligible but not 
enrolled is listed in Table SDC1 (Supplemental Digital 
Content 1, http://links.lww.com/CCX/B51). Patients 
whose family members were eligible but not enrolled 
were more likely to be a racial minority (31.7% vs 
21.4%; p = 0.03) and be made comfort measures only 
(18.6% vs 8.8%; p = 0.01).

An additional comparison of demographic data be-
tween families who completed the study versus families 
enrolled but lost to follow-up during Phase 2 is shown 
in Table SDC2 (Supplemental Digital Content 2, 
http://links.lww.com/CCX/B51). The 49 family mem-
bers lost to follow-up were less likely to have previous 
caretaker experience, compared with family members 
who completed the study (18.4% vs 38.9%; p = 0.01).

Family and Patient Characteristics

Table  1 summarizes characteristics of all family par-
ticipants, including their personal demographics and 
characteristics determined during the ICU stay of 
interest. Of the 162 participants, 27 (16.7%) identi-
fied as having an anxious attachment orientation, and 
135 (83.3%) identified as nonanxious. No recorded 
personal characteristics were significantly different 

http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
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Figure 2. Study enrollment. Enrollment phase 1 was follow-up from a previous study with the exact same inclusion criteria and 
covariates as this study, as well as the same timing of initial participant enrollment relative to patient ICU discharge or death (30).  
IES-R = Impact of Events Scale—Revised, RQ = Relationship Questionnaire.
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TABLE 1. 
Family Participant Characteristics

Variables 
Total Cohort  

(N = 162) 

Personal characteristics, n (%)

 Age, mean (sd) 55.8 (14.8)

 Male sex 67/159 (42.1)

 Racial minority 26/154 (16.9)

 Hispanic ethnicity 13/161 (8.1)

 Native English speaker 154/162 (95.1)

 Healthcare proxy 120/161 (74.5)

 Relationship to patient  

  Spouse 64/162 (39.5)

  Son/daughter/child 46/162 (28.4)

  Parent 25/162 (15.4)

  Sibling/other 27/162 (16.7)

 Living in state 140/162 (86.4)

 Education level  

  High school or less 29/161 (18.0)

  College degree or some college 85/161 (52.8)

  Professional degree/doctorate 47/161 (29.2)

 Religion  

  Christian 107/162 (66.0)

  Other religion 16/162 (9.9)

  No religion 39/162 (24.1)

 Frequency of attending religious meetings  

  Never 44/162 (27.2)

  Once a year or less 28/162 (17.3)

  Once a week/mo or more 36/162 (22.2)

  A few times a year/mo 47/162 (29.0)

  More than a few times a month/wk 7/162 (4.3)

 Patient’s primary care doctor involved in decision-making conversations 26/161 (16.1)

 Past experience as caretaker of patient with cognitive/physical disability 63/162 (38.9)

 Anxious attachment orientation 27/162 (16.7)

Characteristics determined during ICU stay, n (%)

 Estimated size of family usually visiting patient in the ICU  

  1–3 visitors 103/162 (63.6)

  > 3 59/162 (36.4)

 Number of formal family meetings reported during ICU stay  

  0–2 meetings 130/161 (80.7)

  3 or more meetings 31/161 (19.3)

 Average hours per day spent at bedside with patient  

  3 hr or less 38/162 (23.5)

  > 3 hr 124/162 (76.5)
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between the anxious and nonanxious participants 
(Table SDC3, Supplemental Digital Content 3, http://
links.lww.com/CCX/B51).

Table SDC4 (Supplemental Digital Content 4, 
http://links.lww.com/CCX/B51 summarizes charac-
teristics of the 159 patients who had a family member 
participate in the study and who had not opted-out 
of clinical research participation in the medical chart 
(Table SDC4, Supplemental Digital Content 4, http://
links.lww.com/CCX/B51). The average length of pa-
tient stay was 7.2 days (sd 29.2).

Relative Risk and Risk Difference

Of the 27 family participants with an anxious attach-
ment orientation, 10 (37.0%) reported clinically signif-
icant PTSD symptoms at 6 months, compared with 24 
of 135 (17.8%) of those with nonanxious attachment. 
The relative risk of participants with anxious attach-
ment developing PTSD was 2.08 (95% CI, 1.13–3.84;  
p = 0.02). The risk difference between groups was 
19.2% (95% CI, 0–38.5%).

Univariate Analyses by PTSD Outcome

Of the 162 participants, 34 (21.0%) had clinically 
significant symptoms of PTSD at 6 months, whereas 
128 (79.0%) did not. Table  2 summarizes a univar-
iate comparison of those participants who reported 
versus did not report clinically significant 6-month 
PTSD symptoms. In addition to being more likely to 
have an anxious attachment orientation (29.4% vs 
13.3%; p = 0.04), participants who reported 6-month 
PTSD symptoms were more likely to identify as being 
of Hispanic ethnicity (17.6% vs 5.5%; p = 0.05), re-
port past experience as a caretaker of a patient with 
a cognitive or physical disability (55.9% vs 34.4%; 
p = 0.04), and report participating in three or more 
formal family meetings (vs 0–2 meetings) with the 
medical team during the patient’s ICU admission 
(32.4% vs 15.7%; p = 0.05).

Table SDC5 (Supplemental Digital Content 5, 
http://links.lww.com/CCX/B51 summarizes a uni-
variate comparison of characteristics among patients 
whose family members participated in the study and 
whose family members did or did not report 6-month 
PTSD (Table SDC5, Supplemental Digital Content 5, 
http://links.lww.com/CCX/B51). No significant differ-
ences were seen between outcome groups, including 

the proportion of patients who died or were made 
comfort measures.

Multiple Logistic Regression

Table  3 summarizes the results of a multiple logistic 
regression that included family variables possibly rele-
vant to clinically significant 6-month PTSD symptoms. 
Attachment anxiety was an independent predictor of 
PTSD (OR, 3.64; 95% CI, 1.35–9.77; p = 0.01), along 
with Hispanic ethnicity (OR, 4.72, 95% CI, 1.34–16.6; 
p = 0.01), and report of participating in three or more 
formal family meetings with the ICU team (OR, 2.97; 
95% CI, 1.14–7.68; p = 0.02).

DISCUSSION

Although the overall prevalence of clinically significant 
symptoms of PTSD at 6 months in our cohort of ICU 
families (21%) is similar to prior published data, (9) we 
found that family members with an anxious psycho-
logic attachment orientation as defined by the RQ were 
twice as likely as those with a non-anxious orienta-
tion to develop significant 6-month PTSD symptoms. 
There was an absolute risk approaching 40% and a risk 
difference of nearly 20%. We also found that, in addi-
tion to anxious attachment, Hispanic ethnicity and re-
port of greater than three formal family meetings with 
the medical team during ICU stay were independent 
predictors of long-term PTSD symptoms.

To our knowledge, this is the first report of the degree 
to which an ICU family member’s psychologic attach-
ment orientation is a risk factor for PTSD symptoms. 
Prior research on risk factors for PTSD symptoms in 
ICU families has demonstrated other characteristics—
including female gender (13, 14, 46), prior psychiatric 
history (most commonly major depressive disorder) 
(47–50), and younger age (46, 50, 51)—to be associ-
ated with higher levels of post-ICU PTSD. In addition 
to attachment orientation, actual clinical symptoms 
of anxiety reported by patients’ families at the time of 
ICU admission (52, 53) have also been associated with 
their subsequent report of post-ICU PTSD symptoms. 
Of note, these studies have mostly used the Hospital 
Anxiety and Depression Scale (54) to measure clin-
ical symptoms of anxiety, a survey instrument with 
more items than the RQ that we used in this study for 
attachment orientation assessment. Given the strength 
of anxious attachment orientation as a predictor and 

http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
http://links.lww.com/CCX/B51
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TABLE 2. 
Univariate Analysis With Family Variables by Outcome
Family Variables PTSD (N = 34) No PTSD (N = 128) p 

Personal characteristics, n (%)

 Age, mean (sd) 54.4 (16.4) 56.3 (14.4) 0.41

 Male sex 13/32 (40.6) 54/127 (42.5) 1.00

 Racial minority 6/32 (18.8) 20/122 (16.4) 0.96

 Hispanic ethnicity 6/34 (17.6) 7/127 (5.5) 0.05

 Native English speaker 30/34 (88.2) 124/128 (96.9) 0.10

 Healthcare proxy 25/34 (73.5) 95/127 (74.8) 1.00

 Relationship to patient   0.71

  Spouse 13/34 (38.2) 51/128 (39.8)  

  Son/daughter/child 10/34 (29.4) 36/128 (28.1)  

  Parent 7/34 (20.6) 18/128 (14.1)  

  Sibling/other 4/34 (11.8) 23/128 (18.0)  

 Living in state 27/34 (79.4) 113/128 (88.3) 0.29

 Education level   0.43

  High school or less 4/34 (11.8) 25/127 (19.7)  

  College degree or some college 21/34 (61.8) 64/127 (50.4)  

  Professional degree/doctorate 9/34 (26.5) 38/127 (29.9)  

 Religion   0.23

  Christian 21/34 (61.8) 86/128 (67.2)  

  Other religion 6/34 (17.6) 10/128 (7.8)  

  No religion 7/34 (20.6) 32/128 (25.0)  

 Frequency of attending religious meetings   0.93

  Never 10/34 (29.4) 34/128 (26.6)  

  Once a year or less 6/34 (17.6) 22/128 (17.2)  

  Once a week/mo or more 6/34 (17.6) 30/128 (23.4)  

  A few times a year/mo 11/34 (32.4) 36/128 (28.1)  

  More than a few times a month/wk 1/34 (2.9) 6/128 (4.7)  

 Past experience as caretaker of patient with cognitive/ 
physical disability

19/34 (55.9) 44/128 (34.4) 0.04

 Anxious attachment orientation 10/34 (29.4) 17/128 (13.3) 0.04

Characteristics determined during ICU stay, n (%)

 Family doctor involved in decision-making 4/34 (11.8) 22/127 (17.3) 0.60

 Estimated size of family usually visiting patient in the ICU   0.40

  1–3 visitors 19/34 (55.9) 84/128 (65.6)  

  > 3 15/34 (44.1) 44/128 (34.4)  

 Number of formal family meetings reported during ICU stay   0.05

  0–2 meetings 23/34 (67.6) 107/127 (84.3)  

  3 or more meetings 11/34 (32.4) 20/127 (15.7)  

 Average hours per day spent at bedside with patient   0.30

  3 hr or less 5/34 (14.7) 33/128 (25.8)  

  > 3 hr 29/34 (85.3) 95/128 (74.2)  

PTSD = posttraumatic stress disorder.



Original Clinical Report

Critical Care Explorations www.ccejournal.org     9

the relative ease of using the RQ as a screening tool, we 
could envision clinicians and researchers administer-
ing the RQ to patients’ families during ICU admissions 
to help identify those at high risk for PTSD symptoms 
after ICU discharge.

The two other independent predictors we found—
Hispanic ethnicity and number of formal family meet-
ings during the ICU stay—have rarely been explored 
previously in literature specifically on family PTSD 
symptoms following ICU experiences (11, 28). Some 
Hispanic caregivers may have increased language-
related barriers to service use and lack of accessibility 
to services, including therapy and other psychologic 
support (55). We speculate whether these contrib-
uting factors could have played a role in our finding 
that there was a higher proportion of Hispanic fami-
lies in the cohort of families who reported post-ICU 
PTSD symptoms. Regarding the association of family 
meetings and PTSD, we hypothesize that a family 
member having more formal family meetings with 
the ICU team could be an indicator of experiencing a 
more eventful ICU admission in and of itself, which in 
turn may have influenced subsequent development of 
PTSD symptoms. That is, meetings between the clin-
ical team and family members are often more frequent 
for ICU patients that require more difficult shared de-
cision-making regarding their care. Prior studies have 
suggested that such decision-making may be associ-
ated with post-ICU PTSD (13, 56).

Our study has limitations. Generalizability may be 
limited by the fact that we conducted a single-center 
study in a subspecialty ICU. However, the overall pro-
portion of families in our study with post-ICU PTSD 
symptoms was similar to those of prior general ICU 
studies (57–59), and we adequately powered our study 

to detect a meaningful difference in PTSD symptoms 
between our anxious versus nonanxious groups. Our 
study enrollment was conducted in two distinct phases, 
although both phases were prospective, and the first 
phase simply leveraged participants we had recruited 
for a prior study which already had the same exact in-
clusion criteria and initial enrollment window in the 
ICU (30). Biases associated with subject nonenroll-
ment and loss to follow-up are always a concern (60). 
We have presented analyses of covariate data available 
regarding 1) the patients associated with eligible fami-
lies who were not enrolled and 2) families who were 
lost to follow-up for requisite comparison.

Additionally, this study did rely on self-reported 
measures. However, both the RQ and IES-R are reliable 
and have been validated in many populations prior, 
and the IES-R is the most common measure of PTSD 
symptoms in ICU studies (1, 33, 38). Furthermore, we 
did not collect GCS scores to assess the level of en-
gagement of intensity between the patient and family 
members, which could be an important covariate that 
influences the risk of developing PTSD. However, we 
did collect patient code status and modified Rankin 
Scale at time of discharge that assess for patient ca-
pacity to a certain extent, and neither were significant 
covariates. Last, regarding establishing a direct con-
nection between anxious attachment orientation and 
post-ICU PTSD symptoms, confounding is a possi-
bility, especially since we did not assess baseline symp-
toms of clinical anxiety, depression, and PTSD among 
our participants.

Despite these limitations, we believe that our find-
ings nevertheless have possible practical applica-
tions. Families at risk for PTSD symptoms need to 
be identified early during the ICU stay to participate 

TABLE 3. 
Multiple Logistic Regression of Possible Family Variables Predicting Clinically Significant 
6-Month Posttraumatic Stress Symptoms

Family Variables OR 95% CI p 

Anxious attachment orientation 3.64 1.35–9.77 0.01

Hispanic ethnicity 4.72 1.34–16.6 0.01

Past experience as caretaker of patient with cognitive/physical disability 2.22 0.98–5.06 0.06

Number of formal family meetings reported during ICU stay   0.02

 0–2 meetings    

 3 or more meetings 2.97 1.14–7.68  

OR = odds ratio.
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in support interventions. Using the RQ for assessing 
family attachment orientation during the ICU admis-
sion is likely more practical than the more extensive 
screening necessary for formally diagnosing clinical 
anxiety, depression, and/or PTSD at the time of ICU 
admission.

CONCLUSIONS

We found that reporting an anxious attachment ori-
entation on the brief RQ instrument doubles the risk 
that an ICU family member will report possible PTSD 
symptoms 6 months after patient discharge. We also 
found that Hispanic ethnicity and experiencing three 
or more family meetings in the ICU are independent 
predictors of 6-month PTSD symptoms. The RQ for 
attachment anxiety screening may be a useful, practical 
tool early during ICU admission for identifying family 
members at a particularly high risk for subsequent 
PTSD, especially for enrollment in early efficacy stud-
ies of psychologic interventions. However, these future 
interventions to mitigate PICS-F will need to be careful 
in their eventual implementation phase to include all 
family members at risk for potential longer-term PTSD, 
given its high prevalence among all ICU families.(9)
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