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Abstract
Objective—To examine trajectories of depressive symptoms in caregivers of critically ill adults
from ICU admission to 2 months post-ICU discharge and explore patient and caregiver
characteristics associated with differing trajectories.

Design—Longitudinal descriptive

Setting—Medical ICU in a tertiary university hospital

Subjects—50 caregivers and 47 patients on mechanical ventilation for ≥ 4 days

Intervention—None

Measurements and Main Results—Caregivers completed measures assessing depressive
symptoms (Short version Center for Epidemiologic Studies-Depression Scale 10-items [shortened
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CES-D]), burden (Brief Zarit Burden Interview [Zarit-12]) and health risk behaviors (caregiver
health behaviors) during ICU admission, at ICU discharge and 2 months post-ICU discharge.
Group-based trajectory analysis was used to identify patterns of change in shortened CES-D
scores over time. Two trajectory groups emerged: 1) caregivers who had clinically significant
depressive symptoms (21.0 ± 4.1) during ICU admission that remained high (13.6 ± 5) at 2 months
post-ICU discharge (high trajectory group, 56%) and 2) caregivers who reported scores that were
lower (10.6 ± 5.7) during ICU admission and decreased further (5.7 ± 3.6) at 2 months post-ICU
discharge (low trajectory group, 44%). Caregivers in the high trajectory group tended to be
younger, female, adult child living with financial difficulty and less likely to report a religious
background or preference. More caregivers in the high trajectory group reported greater burden
and more health risk behaviors at all time points; patients tended to be male with poorer functional
ability at ICU discharge. Caregivers’ responses during ICU admission did not differ in regard to
number of days patients being on mechanical ventilation prior to enrollment.

Conclusion—Findings suggest two patterns of depressive symptom response in caregivers of
critically ill adults on mechanical ventilation from ICU admission to two months post-ICU
discharge. Future studies are necessary to confirm these findings and implications for providing
caregiver support.

Keywords
adults critical care; mechanical ventilation; family caregivers; depressive symptoms; trajectories;
burden; caregiver health behaviors

INTRODUCTION
Scientific advances have improved survival during ICU admission; however, there is
growing concern about life after ICU discharge1,2. For many ICU survivors, recovery is
associated with high rates of mortality, disability, and physical and psychological
morbidity3–5. This outcome is a growing concern because each year approximately 800,000
Americans receive mechanical ventilation during critical illness6. The majority are older
adults (52%), living with one or more comorbid conditions (45%), many of whom (41%)
require prolonged support from mechanical ventilation (≥ 4 days) prior to regaining the
ability to breathe independently6. Family caregivers provide substantial support over the
course of critical illness and recovery, which can place caregivers themselves under
substantial psychological and physical stress7–11.

Emotional distress in family caregivers is often manifested as symptoms of anxiety,
depression, post-traumatic stress and complicated grief12. Such symptoms have been
associated with an increased risk of psychological morbidities13–17, an outcome that can
affect family caregivers’ physical health and the quality of care they provide. In prior
studies, symptoms of depression were highly prevalent in family caregivers during ICU
admission15,18–21 and continued after discharge8,9,22,23. When family caregivers were
followed for 12 months after an ICU admission requiring mechanical ventilation, 23%
reported clinically significant depressive symptoms at 12 months - a rate considerably
higher than the rate reported for the general population (16%)9,24. In a study that
interviewed 41 family caregivers at various times over 3–12 months after the death of a
patient in the ICU, more than one-third reported at least one psychiatric illness, including
major depression (27%), generalized anxiety (10%), and/or a panic disorder (10%)17. In
some studies, the discharge destination after ICU and the patients’ functional dependency
were important predictors of family caregivers’ depressive symptoms, although findings
have been inconsistent across studies9,22.
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While it is known that depressive symptoms are common in family caregivers9,10,22,25, few
studies have explored patterns of stress response in caregivers during and following ICU
admission. Trajectory analysis offers the potential to better understand stress responses in
family caregivers, identify caregivers who are at greater risk, and suggest approaches to
develop supportive interventions.

In this pilot study, we examined trajectories of depressive symptoms in family caregivers of
critically ill adults on mechanical ventilation for ≥ 4 days from ICU admission to 2 months
post-ICU discharge. We also explored characteristics associated with differing trajectories of
depressive symptoms in family caregivers.

MATERIALS AND METHODS
A prospective longitudinal descriptive design was used. Participants were recruited in a
medical ICU in a tertiary university hospital in Western Pennsylvania. The protocol was
approved by the institutional review board. All caregivers provided informed consent. If
able, patients provided informed consent. Otherwise, proxy consent was obtained from
caregivers.

Caregivers were defined as the individual who provided the majority of emotional, financial,
and physical support for the patient. No legal relation or cohabitation with the patient was
required26. Caregiver eligibility criteria were: 1) non-professional, non-paid caregiver; 2)
age ≥ 21 years; 3) reliable telephone access; and 4) able to read and speak English.
Caregivers were excluded if they provided care for two or more family members other than
children under 21 years old. Patient eligibility criteria were: 1) age ≥ 21 years; 2) residing at
home prior to ICU admission; 3) required mechanical ventilation for ≥ 4 consecutive days;
and 4) no history of being dependent on mechanical ventilation prior to this admission. We
selected mechanical ventilation for ≥ 4 consecutive days due to its clinical relevance,
reflecting the average duration of mechanical ventilation following ICU admission27.

Caregivers provided data at three time points: 1) during ICU admission; 2) ICU discharge;
and 3) 2 months post-ICU discharge. Data were obtained via a face-to-face or telephone
interview, depending on preference. Patient data were obtained from the medical records.

Measures
Shortened Version of Center for Epidemiologic Studies-Depression 10 items (Shortened
CES-D) 28 was used to measure depressive symptoms. The Shortened CES-D used a 4-point
Likert-type summative scale (ranges 0–30); higher scores indicated more depressive
symptoms. Scores of ≥ 8 have been used as a cutoff to indicate clinically significant
depressive symptoms29. Validity has been established in caregivers and healthy adults30,31.

Brief Zarit Burden Interview12 items (Zarit-12)32 was used to measure caregiver burden.
Items in the Zarit-12 described feelings due to caregiving (for example, feeling strained)
using a 5-point Likert-type scale (ranges 0–48); higher scores indicated greater burden.
Scores of ≥ 17 have been used as a cutoff to indicate substantial burden32. Validity in
prediction of depressive symptoms has been reported in caregivers of community-dwelling
elderly33.

Caregiver Health Behavior (CHB) was used to measure self-reported health risk behaviors
among caregivers34. The CHB consisted of 11 items (6 items relating to unhealthy behaviors
and 5 items relating to lack of preventive behaviors). Respondents checked the presence or
absence of each behavior. The CHB has been used in several population based studies34,35.
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In these studies, more health risk behaviors were correlated with a higher level of care
demands35.

Caregiver characteristics included sociodemographic characteristics (age, gender, ethnicity,
etc.), difficulty in paying for needs and past history of being seen by health care
professionals due to emotional problems.

Activities of Daily Living (ADL)36 and Instrumental Activities of Daily Living (IADL)37 were
used to determine patients’ functional status. Caregivers were asked to answer questions
based upon patient status two weeks prior to ICU admission. Limited ADL or IADL was
defined as: not limited (no impairment in ADL or IADL), and limited (at least one or more
impairment in ADL or IADL).

Patient characteristics collected from medical records included sociodemographic
characteristics, primary diagnosis, Charlson comorbidity score, Acute Physiology and
Chronic Health Evaluation (APACHE) II score, and ICU length of stay.

Data Analysis
In order to identify distinct patterns of person-centered trajectories of caregivers’ depressive
symptoms and explore relevant factors associated with different depressive symptom
trajectories38,39, a semi-parametric trajectory polynomial trend censored multiple regression
analysis was performed on shortened CES-D by time (ICU admission, ICU discharge, 2
months post-ICU discharge) using the PROC TRAJ macro in SAS version 9.1. (SAS
Institute; Cary, NC, USA)39. Group-based trajectory models were designed to identify
clusters of individuals following a similar progression of some behavior or outcome over
age or time40. In our analysis, we explored three models based on groups with 2, 3 and 4
different trajectories and estimated linear and quadratic trends for each model. The final
model with two trajectory groups with linear trend was selected based on Bayesian
Information Criterion (BIC), statistical significance of polynomial term and optimal number
of trajectory groups which balance the interests of parsimony with the objective of reporting
the distinctive developmental patterns. The objective of model selection is not the
maximization of some statistic of model fit; rather, it is to summarize the distinctive features
of the data in a fashion as parsimonious as possible39.

We chose group-based trajectory analysis over standard longitudinal data modeling, because
standard longitudinal data modeling approaches are useful for studying research questions
where all individuals come from a single population and a single growth trajectory can
adequately approximate an entire population. For research questions about developmental
trajectories that can be inherently categorical (e.g. do certain type people tend to have
distinctive developmental trajectories?) the group-based approach is considered to be a
better suited approach. A particular advantage of this method is that it accommodates
incomplete data using maximum likelihood estimation when the data are assumed to be
missing at random. The model selection is based on the comparison of the BIC of different
models as well as parsimony consideration39. Because this pilot study was conducted in a
small sample, we explored different trends in patient and caregiver characteristics by
trajectory group instead of identifying predictors of group membership. The Mann-Whitney
U test and Fisher’s exact test were used to compare characteristics of patients and caregivers
between trajectory groups. For the Mann-Whitney U test, the absolute value of r was used to
report effect sizes: 0.10 (small), 0.30 (moderate), and 0.50 (large)41. For the Fisher’s exact
test, phi-coefficient was used to report effect sizes: 0.10 (small), 0.30 (moderate), and 0.50
(large) 41.
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Although all patients enrolled in the study required mechanical ventilation for ≥ 4 days,
recruitment occurred at varying intervals (range 4–48 days) following ICU admission. To
explore the potential influence of this variation on caregiver response, 3 groups were formed
based on the time of recruitment following ICU admission (≤5 days, 6–15 days, > 15 days).
The Kruskal-Wallis test was used to determine if there is a difference in depressive
symptoms, burden or health risk behaviors by time of recruitment.

To explore patterns of missing data, we compared attrition rate between the two trajectory
groups. We also compared scores of shortened CES-D, Zarit-12 and CHB during ICU
admission between those who completed the 2 months follow-up and those lost to attrition
(e.g. patient death, withdrawal) and differences in characteristics of caregivers and patients
lost to attrition using independent sample t-tests or chi-square tests, as appropriate.

Data were analyzed using SAS version, 9.1. (SAS Institute; Cary, NC, USA) and PASW
Statistics version 18.0. (SPSS, Inc.; Chicago, IL, USA). Results were reported as mean and
standard deviations or numbers and percentages. A two-sided p-value < 0.05 was considered
statistically significant.

RESULTS
Between November 2008 and July 2010, 68 patient/caregiver dyads were approached.
Informed consent was obtained from 52 (76%) caregivers and 49 (72%) patients (Figure 1).
The most common reason for refusal was “too much stress.” Baseline data were collected
from 50 caregivers and 47 patients after deleting two dyads due to patient death before
baseline data collection.

During the 2 months follow-up, attrition occurred due to patient death (n=11), caregiver
death (n=1) or inability to contact/withdrawal (n=5). One caregiver skipped data collection
at ICU discharge and two skipped data collection at 2 months. Attrition rates were not
significantly different between the two trajectory groups (36% high depressive symptom
trajectory; 41% low depressive symptom trajectory, χ2 (1) = 0.14, p=0.77). There was no
significant difference in any measured variable between caregivers/patients who remained in
the study and those who lost to attrition, except with patient age. The patients lost to attrition
were significantly older (61.8 ± 15.7 years) than those who completed the 2 months follow-
up (51.5 ± 16.3 years, t (45) = −2.1, p= 0.04).

Caregivers were mostly Caucasian (92%), female (74%) with a mean age of 52.3 ± 11.8
years (Table 1). Most were a spouse/significant other (58%) who lived with the patient prior
to ICU admission (70%). Most caregivers worked full or part-time (54%). Forty percent
(n=20) of caregivers reported a history of being seen by a professional to treat emotional
problems. Patients were mostly Caucasian (93.6 %), male (66%) with a mean age of 55.5 ±
16.7 years (Table 2). The most common reason for admission was pulmonary (for example,
acute respiratory failure). Prior to ICU admission, 26% (n=12) of patients had at least one
limitation in ADL and 40% (n=19) had limited IADL.

Prevalence of depressive symptoms
In our caregivers, the shortened CES-D score during ICU admission was 16.4 ± 7.1 (mean ±
SD), which was highest for all three time points. The mean shortened CES-D score
decreased over time (10.5 ± 5.9, ICU discharge; 10.3 ± 5.9, 2 months post-ICU discharge).
At all three time points, mean shortened CES-D scores were above the cut off score (≥8)
indicating clinically significant depressive symptoms. During ICU admission, 90% of
caregivers had shortened CES-D score greater than the cut off and the majority (61%) had
scores above this value 2 months post-ICU discharge (Table 4). The proportion reporting
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high burden (Zarit-12 scores ≥ 17) was equivalent during ICU admission and 2 months post
ICU discharge (36%) and slightly higher (49%) at ICU discharge. Health risk behaviors
were similar at all three time points.

Trajectories of change in caregiver depressive symptoms
Two distinct trajectory groups emerged (Figure 2 and Table 3). During ICU admission,
approximately half (56%) of caregivers reported scores that reflected being at risk for
clinically significant depressive symptoms (21.0 ± 4.1) and remained high (13.6 ± 5) at 2
months post-ICU discharge (high trajectory group). The remainder reported scores that were
lower during ICU admission (10.6 ± 5.7) and decreased further (5.7 ± 3.6) at 2 months post-
ICU discharge (low trajectory group). Each group had a significantly different score at all
three time points.

Family caregivers in the high trajectory group tended to be younger in age (p=0.04), female
gender (p<.01), an adult child of the patient (p=.02) and report financial difficulty (p=.01).
They also reported more health risk behaviors and a higher level of burden at all three time
points compared with family caregivers in the low trajectory group (See Table 3). More
caregivers in the low trajectory group reported having a religious background or preference
(p=0.03).

Difference in caregiver responses by time of enrollment
No significant differences were found in family caregiver responses as a consequence of the
time they were recruited into the study after ICU admission (4–5 days, 6–15 days, > 15
days). In each subgroup, mean shortened CES-D scores were above the cutoff. Similarly,
mean Zarit-12 scores were close to the cutoff indicating high burden. Mean CHB scores did
not show any significant difference between groups (Table 4).

DISCUSSION
To our knowledge, this was the first study to explore differing patterns of response in
depressive symptoms over time in caregivers of critically ill patients who received
mechanical ventilation 4 days or longer in a medical ICU. We also explored characteristics
associated with the likelihood of higher depressive symptoms trajectory in caregivers. Our
study had two main findings. First, it suggested that there may be two distinct patterns of
depressive symptom response in caregivers – symptoms consistent with a high risk of
clinically significant depressive symptoms during and 2 months after ICU discharge (high
trajectory group), and symptoms that were less initially and then decline further over time
(low trajectory group). In the high trajectory group, caregiver burden and health risk
behaviors were also high and patients tended to have more functional limitations at ICU
discharge. Second, caregivers’ depressive symptoms, burden or health risk behaviors during
ICU admission appeared to be similar regardless of the time of recruitment into the study.

Our results require cautious interpretation. Because enrollment of caregivers and initial
measurements of depressive symptoms occurred during ICU admission, no true baseline
data for depressive symptoms were available. Given the small sample size, we did not adjust
for patient characteristics or other potential confounders. We recommend future exploration
in a larger sample that allows adjustment for important patient and caregiver characteristics.

Consistent with previous studies8,13,18,23, depressive symptoms were highly prevalent in
caregivers during ICU admission and after ICU discharge. Despite a decrease in reports of
depressive symptoms over time, overall mean scores of shortened CES-D remained higher
than community-dwelling elderly spouse caregivers, a group who are often identified as
being at high risk for poor physical and mental health outcomes29. Of note, 61% (19 out of
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31) of caregivers who responded at the 2 months measurement reported scores greater than
the cutoff. Of these, 15 (79%) were in the high trajectory group.

We compared differences in caregiver and patient characteristics in the two symptom
trajectory groups in an attempt to identify characteristics that may potentially signal greater
risk in family caregivers. In the high depressive symptom trajectory group, patients showed
trends of older age, more comorbidities, higher APACHE II score, longer ICU length of
stay, respiratory problems as the primary diagnosis, and more ADL and IADL limitations.
However, none of these trends were statistically significant. Distinct characteristics of
caregivers in the high depressive symptom trajectory group included being female, younger
in age, an adult child of the patient and reporting more financial difficulty. Additionally,
burden and health risk behaviors were more prevalent among caregivers in the high
trajectory group. A large proportion of caregivers in the low trajectory group reported
having a religious background or preference. A protective effect of religion or spirituality on
psychological and physical functioning and coping with stress has been suggested42–44.
Because we asked a single global question about religious background or preference, our
data do not permit us to address differences in religious coping, a complex multidimensional
construct45,46, in explaining trajectories of caregiver responses. However, our findings are
consistent with those of Ford and colleagues, who reported that religion and/or faith is
associated with positive illness experience, less emotional impact and better confidence in
patients and family surrogates during ICU admission47. Future studies should take a more
fine-grained approach to studying the role of religious coping in this context.

The ability to identify predictors may aid designing supportive interventions. For example,
the role of caregiver gender and relationship to patient needs further examination. In future
studies, it may also be fruitful to examine the relationship between patients’ recovery
trajectory (for example, disposition, weaning from mechanical ventilation, and changes in
functional status) and caregivers’ depressive symptom trajectory.

Despite efforts to enroll eligible caregivers early after ICU admission, the first interview
occurred at various times after ICU admission. Because prior studies obtained data within 3–
7 days after ICU admission18,19,20, we examined, post-hoc, whether responses differed as a
consequence of the number of days exposed to the ICU environment. In our study, mean
scores of shortened CES-D, Zarit-12 and CHB did not differ over time regardless of the
number of days following ICU admission. This suggests that stress levels might be high
prior to ICU admission and ICU admission may not provoke a significant increase in
emotional distress. While admission to the ICU is a highly stressful experience, it may be
possible that it represents a portion of a continuum for those who provide care wherein stress
levels are consistently above norms. This finding must be interpreted with caution as our
sample size was small and depressive symptoms and burden showed some variation,
especially for those interviewed later in the admission.

A recent systematic review suggested patients’ quality of life after ICU discharge is greatly
affected by patients’ baseline quality of life prior to the episode of critical illness, not merely
from ICU related factors 48. Because more patients with chronic health conditions are
admitted to the ICU, it may be particularly important to examine caregivers’ pre-existing
stress levels and changes in this response before, during and after the episode of critical
illness49,50. We speculate that stress-related symptoms attributed to ICU admission may
have predated admission, although perhaps in a less severe manner. If so, stress related to
the ICU admission could be overestimated. Additionally, needs of caregivers early in the
admission may be under-recognized or underestimated. Our study design did not allow us to
determine whether high levels of depressive symptoms in these caregivers could be
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attributed to current ICU admission, stress related to providing care in the outpatient setting
or caregivers’ pre-existing mental health issues.

Notably, 40% of caregivers in the present study reported being seen by health care
professionals for emotional problems. This suggests the presence of additional, potentially
under-recognized risk factors. A prior history of major depression has been reported as a
potent risk factor of major depression triggered by stressful life events51. Because we
enrolled caregivers during ICU admission without knowing baseline shortened CES-D
scores or prior medical history, our data are limited to self-reports. A major limitation is that
we were unable to examine the role of past diagnosis of major depression in explaining
trajectories. Studies using qualitative methodology may be necessary to fully explore
underlying mechanisms for the development of depressive symptoms, higher burden and
health risk behaviors.

Several limitations must be considered when interpreting study findings. First, our sample
size was small and therefore did not allow us to examine predictors of trajectory groups.
Instead, we provided profiles to illustrate caregiver and patient characteristics consistent
with high and low trajectory group membership. Second, our assessment relied on self-
reports rather than assessment from mental health professionals. Third, our sample was
recruited from a single medical center and was not diverse. A multicenter study involving a
larger sample with varied ethnic and racial backgrounds would be necessary for better
generalizability. Fourth, like prior studies targeting ICU caregivers, selection bias may exist.
Caregivers who were under extreme stress may have refused enrollment. Therefore, our
findings likely underestimated caregiver stress. Finally, we elected to use the 10-item
version of CES-D. Validity of the 10-item version of CES-D has been confirmed in
community dwelling elders31 but not in ICU caregivers.

CONCLUSION
This study found two distinct trajectories of depressive symptoms that were present during
ICU admission and continued through 2 months post-ICU discharge. In the high trajectory
group, depressive symptoms were initially high and remained so 2 months after ICU
discharge. In the low trajectory group, depressive symptoms were initially high but
decreased over time. Caregivers’ depressive symptoms, burden or health risk behaviors did
not differ in regard to the time of recruitment into the study, suggesting that pre-existing
stressors may have been, in part, responsible for the depressive symptoms, burden, and
health risk behaviors reported by caregivers. Studies using qualitative methodology may be
necessary to fully explore underlying mechanisms for the development of different response
patterns in caregivers of the critically ill over the trajectory of ICU admission and recovery.
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Figure 1.
Sample enrollment and retention
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Figure 2.
Trajectory of caregiver depressive symptoms. Two group trajectories were identified. In the
high trajectory group, CES-D scores were above the cut-off (≥ 8) during ICU admission and
remained above this level through two months post-ICU discharge. In the low trajectory
group, CES-D scores were above the cut-off (≥8) during ICU admission but decreased
below cut-off through two months post-ICU discharge. Solid dark lines = mean scores;
dotted lines = 95% confidence interval.
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