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Approximately 4 million patients receive treatment annually in intensive care units (ICU) in
the United States (1) with ~10% requiring >3 days of mechanical ventilation and extended ICU
stays. These patients, labeled as “chronically critically ill” (CCI), although small in number,
consume 25–40% of ICU resources with resulting high in-hospital mortality (40%) and post-
discharge morbidity (2). While in-hospital outcomes are poor, research has also shown that
this population is at risk for high mortality and morbidity during the immediate post-discharge
phase (3,4). Unlike their short-stay ICU counterparts, CCI patients are at high risk for
readmission, complications, and death after hospital discharge. As a result, they require
continued support from family and/or professional caregivers after hospital discharge,
regardless of discharge location (5).

Many studies on informal caregivers have focused upon caregivers of infirm elderly (6),
Alzheimer’s disease (7), cancer (8), stroke (9), and heart failure (10). The characteristics of the
caregivers of these patients as well as the risks for caregiver depression have remained
relatively consistent across these disease groups. These characteristics include: female gender,
relative of the care receiver, being employed, and being younger in age (11,12).

More recently, studies (13–16) have examined the characteristics and outcomes of caregiving
in caregivers of CCI patients. Their characteristics are similar to the characteristics of other
caregiver groups in that they are younger in age, predominantly female and are spouses of the
care receiver. Outcomes, while not studied as extensively with CCI caregivers as with other
caregiver groups, have shown varying degrees of depressive symptomatology with rates of
depression consistent with (and at times greater than) rates associated with such caregiver
groups as Alzheimer’s, cancer, and stroke. (14,16).
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Despite documentation of depression among CCI caregivers, little research has explored
subgroups based upon race. In the non-CCI caregiver literature, multiple studies have examined
the impact of racial differences on caregiver stressors and outcomes (17–20), yet no such work
has been done with the caregivers of CCI patients. Therefore, the purposes of our study were
to describe clinical and demographic characteristics for caregivers and to examine the role of
race, as well as other clinical and demographic variables, as predictors of depressive
symptomatology 2 months post-hospital discharge for caregivers of CCI patients.

Materials and Methods
The parent study was a quasi-experimental trial of an in-hospital intervention focused upon a
structured format for communication with families of CCI patients during their ICU stay.
Chronically critically ill was defined as continuous mechanical ventilation beyond 72 hours
while in the ICU. While the focus of the present study was on outcomes after hospital discharge,
the eligibility criterion of >72 hours of continuous mechanical ventilation while in the ICU
was established while the patient was still in the hospital. We chose 72 hours in order to exclude
patients who were simply slow to wean from ventilation while still capturing those whose
clinical problems were likely to entail a high risk of continued mortality and morbidity.

Eligibility criteria for patients were: (a) ≥ 72 hours of continuous mechanical ventilation with
no expectation by the attending physician of extubation or discharge from the ICU within the
next 48 hours; (b) lacking decisional capacity as indicated by a Glasgow Coma Scale < 6 and
confirmed by the ICU attending physician; (c) no home mechanical ventilation prior to this
hospital admission; and (d) an identified family surrogate decision maker/caregiver present.

Family surrogates/caregivers were eligible if they were: (a) identified as the appointed
surrogate through having power of attorney or were the next of kin and (b) were available for
participation in on-site family meetings. In the case of multiple family members, the decision
maker was defined as the person from whom consent was being obtained for medical
interventions.

Subjects were enrolled from five intensive care units (ICUs) at two academic medical centers.
The ICUs included a surgical, medical, and neuroscience ICU at a university-affiliated, private
not-for-profit tertiary care medical center, and a medical and surgical ICU at a university-
affiliated county hospital in the same city. IRB approval was obtained from both institutions
before beginning the study.

Between September, 2005 and February 2008, research nurses screened all patients admitted
to all ICUs at the study sites to determine patient eligibility. Once patients were deemed eligible,
the caregivers were approached for written informed consent. Baseline data were obtained at
the time of study enrollment for patients (clinical and demographic information) and caregivers
(demographic information). For the portion of the study that pertains to this presentation,
research nurses tracked patients until hospital discharge and then contacted caregivers of
discharged patients 2 months post-hospital discharge. The first caregiver interview was
conducted in person at the time of study enrollment and the second interview was conducted
2 months post-hospital discharge via telephone. The purpose of the interviews was to obtain
demographic and clinical information and to assess the caregiver’s depression and physical
health status.

Prior to data collection, research nurses were trained in the use and administration of all
interview tools. Inter-rater reliabilities between the research nurses was assessed; acceptable
reliabilities of 80% agreement, as well as Pearson correlations of at least .80 (for continuous
variables) and a kappa statistic of .70 (for categorical variables) were established before data
collection proceeded (21,22). Every four months throughout the data collection period, ongoing
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inter-rater reliability was assessed and retraining occurred if reliabilities fell below acceptable
levels.

Instruments
The Center for Epidemiologic Studies depression scale (CES-D) was used to measure
symptoms of caregiver depression. The CES-D focuses on distress symptoms prevalent among
nonpsychiatric populations and is a measure of depressed mood. The CES-D has been used
with samples of caregivers of patients receiving long-term mechanical ventilation (14,16). It
is a 20-item tool that uses a 4-point Likert-type summative scale. Scores range from 0 to 60
with higher scores indicating more depressed mood. A score of >15 has been identified as
indicating depressive symptoms with established cut-off levels defined as mild depression
(CES-D score 16–20), moderate (CES-D score 21–26) and severe (CES-D score 27–60) (9).
Reliability and validity of the tool have been established (23). For the present study, Cronbach
alphas’ ranged from .89 – .93.

Caregiver health related quality of life (HRQOL) was measured using a single-item measure.
A single-item measure was chosen to minimize subject burden with the use of multiple item
health status instruments. Single-item measures of HRQOL (24,25) have demonstrated good
psychometric properties (24,25). Our single item measure used the same 5 point Likert scale
as others (24,25) with scores ranging from 1 (poor) to 5 (excellent).

The Charlson Weighted Index of Co-morbidity was used to assess patient comorbidity within
the four weeks prior to the index hospitalization. The tool is a weighted index that takes into
account the number and seriousness of 19 medical conditions that are weighted on a scale from
1–6 (higher weights indicate a more serious comorbidity). Total scores range from 0–37. The
tool is widely used with established reliability and validity reported (26).

Caregiver demographic variables were obtained through a study enrollment interview. Race
of the caregiver was self-identified. For the purposes of the study, Caucasian caregivers were
those who identified themselves as Caucasian. Non-Caucasian caregivers were those who
identified themselves as African American, Asian American, Hispanic American, or “other
non-Caucasian”.

Statistical Analysis
Comparisons between Caucasian and non-Caucasians were done using analysis of variance
(ANOVA) for non-skewed continuous variables, Mann-Whitney U test for skewed continuous
variables, and χ2 for categorical variables. Multiple linear regression was used to examine a
model for predicting depressive symptomatology post-hospital discharge. Sample size for the
present analyses was calculated using power analysis that incorporated the following
assumptions: α = .05, non-directional hypotheses, medium effect size (R2=.10), and a desired
power of .80. Based on these assumptions, a sample size of 143 was needed for multiple
regression analysis to examine predictor variables for caregiver depression.

Results
Figure 1 shows the distribution of the total sample, the percentage of eligible patients, eligible
caregivers, refusals, and in-hospital deaths. The 31.7% caregiver refusal rate is consistent with
that found in previous work with this population (16) and was most often related to the caregiver
feeling “overwhelmed.” A total of 370 caregivers were enrolled for the post-hospital discharge
portion of the study with 278 caregivers completing the entire 2-month post-discharge
interview.
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Caregiver Characteristics
Table 1 summarizes caregiver demographic characteristics for Caucasian and non-Caucasian
caregivers. A majority of the non-Caucasian caregivers were African American (n=97); 12
were Hispanic, 5 Asian, and 4 “other non-Caucasian” but not identified. In general, caregivers
were predominantly female, Caucasian, middle-aged, employed, and a relative of the patient
(such as a spouse or child). In addition, over half of the caregivers had been living with the
patient prior to this hospitalization but only 24.9% (n=89) served as a caregiver to the patient
prior to this hospitalization.

Comparisons between Caucasian and non-Caucasian caregivers—There was a
statistically significant difference between Caucasian and non-Caucasian caregivers on a
variety of demographic characteristics. Non-Caucasian caregivers were younger, less likely to
be a spouse and more likely to be the child or parent of the patient, less likely to be married,
and more likely to have a lower annual household income than Caucasian caregivers. For both
groups, at the time of the patient’s ICU admission, over half of the caregivers had CES-D scores
that classified them as having moderately-severedepressive symptomatology. There was no
statistically difference by race (p= .85).

Patient Characteristics and Outcomes
Patient characteristics (n = 370) are presented in Table 2. The median hospital length of stay
was 22 days (range 6 – 121), the median ICU stay was 15 days (range 4 – 107) with the median
length of mechanical ventilation being 11 days (range 4 – 107). In general, patients had few
comorbidities prior to this hospitalization. Ninety per cent of patients (n = 332) who survived
hospitalization were discharged to a institutional setting. Over half (57.2%) of all patients were
discharged with a tracheotomy in place. During the 2-month post-hospital discharge period,
57 patients (15.4%) who were alive at hospital discharge died and 35 (9.4%) caregivers dropped
out or were unavailable for follow-up. Patients who were initially discharged to home had a
significantly lower rate of post-hospital mortality (2.9%) than did those who were discharged
to an institution (54.7%) (OR: 8.61; 95% CI, 1.16 to 63.94, p=.01). Patients discharged to a
nursing home had the highest rate of post-hospital mortality (24.1%), followed by those
discharged to an LTAC (23.7%), and those discharged to a rehabilitation facility (3.1%).

Outcomes and Experiences of Caregiving
Depression—Upon entry into the study (ICU enrollment), 75.5% of the sample (n=265) had
CES-D scores >15 and were at risk for depression with 19.1% classified as having moderate
and 39% as severe depressive symptomatology. Two months post-discharge, 43.3% (n=120)
had CES-D scores >15 with 10.5% classified as moderate and 20.2% classified as severe
depressive symptomatology. There were no differences between classifications of depressive
symptomatology by race at enrollment (p=.75) or 2 months post-hospital discharge (p=.46).
Almost one-half (40.4%) of caregivers classified as having moderate-severe depressive
symptomatology at ICU enrollment were still classified as such 2 months post-hospital
discharge (OR: 3.13, 95% CI: 1.77, 5.53, p=.001). This significant relationship held for both
Caucasian (p=.001) and non-Caucasian (p=.009) caregivers.

Next, we examined whether overall CES-D scores 2 months post-hospital discharge varied
according to caregiver race. There were no statistically significant differences in CES-D scores
by race (p=.14). We also examined whether or not the changes in depression over time
(enrollment into study and 2 months post-hospital discharge) were different by race. A
Repeated Measures ANOVA (RMANOVA) was conducted and while the overall decrease in
CES-D scores over time was statistically significant (F=78.25, p=.001, η2=.781), there was no
significant difference in the change over time by race (F=0.61, p=.44).
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We then examined whether there were differences in CES-D scores by patient discharge
disposition. Prior research had shown that caregivers of patients discharged to an institutional
setting had significantly higher CES-D scores and poorer health outcomes than caregivers of
patients discharged to home (16) but this finding had not been replicated (14). As seen in Figure
2,CES-D scores of caregivers of patients residing in an institutional setting 2 months post-
hospital discharge were higher (mean=17.32; SD=12.75; 95% CI: 15.11, 19.68) than for the
caregivers of patients residing at home (mean=11.00; SD=11.48; 95% CI: 8.83, 13.17) with
caregivers of patients residing in an institutional setting having significantly higher odds of
depressive symptomatology than caregivers of patients residing at home (OR: 2.75; 95% CI:
1.61, 4.67; p=.001). Finally, we found that 38.3% of caregivers of patients residing in an
institutional setting were classified as having moderate-severe depressive symptomatology as
compared to 17.2% of caregivers of patients residing at home (χ2=13.5, p=.001).

Using factorial ANOVA, we examined the main effects of location and race as well as the
interaction effects upon the outcome of change in CES-D scores from study enrollment to 2
months post-discharge. The interaction effect was not significant (p=.31); however the main
effects of patient location (p=.001) and race (p=.027) were significant. As seen in Figure 3,
non-Caucasian caregivers of patients in an institutional setting had the least improvement in
CES-D scores (mean change = 1.49) over time followed by Caucasian caregivers of
institutionalized patients (mean change = 7.20). Non-Caucasian caregivers of patients residing
at home had an average improvement of CES-D scores of 11.3 while Caucasian caregivers of
patients residing at home had the greatest improvement in scores (mean change 13.35). Using
Scheffe’s post-hoc tests to examine differences between the four groups, we found one
significant group comparison; Caucasian caregivers of patients residing at home had a greater
improvement in CES-D scores over time when compared to non-Caucasian caregivers of
patients residing in an institutional setting (mean difference=.43, CI: .03, .83, p=.006).

Caregiver Depression and Patient Readmission—Prior research has documented an
association between caregiver depression and patient readmission (10) for patients with heart
failure. Given the documented risk of readmission for CCI patients, we wanted to explore the
relationship between CES-D scores and readmission for this population. The overall
relationship between caregiver CES-D scores 2 months post-hospital discharge and patient
readmission within 2 months post-hospital discharge was statistically significant, r(298) = .16,
95% CI: .05, .26, p=.007. However, when the nature of this relationship was examined by race
and patient residence (home vs. institution), the significant relationship between caregiver
depression and patient readmission held for only one group: patients residing at home with
caregivers of Caucasian race (r (84) = .27, p=.013).

Medication Use for Mood—Upon study enrollment, 12.8% of all caregivers (n=42) were
taking medication for their mood with Caucasians being 3 times more likely to be taking
medications than their non-Caucasian counterparts (p=.01). This difference did not hold,
however, two months post-hospital discharge.

Physical Health Status—Using RMANOVA, we found no statistically significant
difference in health status over time by race (p=.25), but did find a statistically significant
decrease in the overall health status of all caregivers over time (F(1,288) = 23.5, p=.001).

Change in employment—Two months post-hospital discharge, 48.2% (n=105) of
caregivers who had been employed at the time of study enrollment, either reduced their work
hours, quit or were fired as a result of assuming the caregiving role. There was no difference
in change in employment by race (p=.50) nor was there a significant relationship between CES-
D scores and employment status (p= .96).
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Predictors of post-hospital depression—Multiple linear regression was used to
examine the relationship of specific predictor variables (shown to relate to caregiver depression
in CCI as well as other patient populations) to caregiver depression 2 months post-hospital
discharge. The 6 predictor variables were regressed on the criterion variable (CES-D scores 2
months post-hospital discharge). Using baseline CES-D as a covariate, we then entered the
next four variables, and as the last step in the model, added caregiver race to see if there was
a change in the model based uponrace. With all variables in the model, the adjusted R2 was
0.227 (p=.001). As seen in Table, 3, covarying the effect of baseline CES-D scores, the
following variables made statistically significant unique contributions with all variables in the
model: caregiver gender, caregiver health status at hospital discharge, and location of the
patient 2 months post-hospital discharge. The addition of caregiver race made a minimal and
non-significant contribution (R2 change = .01, p=.09).

Discussion
This is the first study to examine the impact of ethnicity upon characteristics and outcomes for
caregivers of CCI patients. CCI caregivers shared many of the same differences between
Caucasian and non-Caucasian caregivers as has been reported with other caregiver groups
(18,20,17). In addition, by utilizing a framework that included both individual and situational
variables, we were able to better understand the relationships among such factors as race,
institutional setting, and depressive symptomatology for this caregiver population (30). Some
specific findings are worth noting. First, given our findings of increased depressive
symptomatology in caregivers of patients discharged to an institutional setting, healthcare
providers, as well as family, should be aware of the risk for ongoing depressive
symptomatology during the post-discharge trajectory of care for CCI patients.

Second, our reported rate of depressive symptomatology is higher than reported for many other
caregiver groups and is higher than reported for caregivers of survivors of prolonged
mechanical ventilation (14–16). This is a population “at risk” for depression and that needs to
identified early in order to facilitate treatment when necessary. Third, given the low use of
medication for mood among non-Caucasian caregivers, this subgroup of CCI caregivers may
be at additional risk for untreated depressive symptomatology.

Finally, our finding of incidence of work reduction for the caregivers of CCI patients is higher
than reported for other caregiver groups (15,28) and has significant financial implications for
individuals as well as society. Interventions to provide education and support for these
caregivers need to address issues relevant to work since such a large percentage of CCI
caregivers are young and employed.

Areas for future research need to include clarification of the underlying causes for differential
medication use by race (27) and to more fully describe the characteristics of those most at risk
for ongoing depressive symptomatology. In addition, research should focus upon the reasons
for employment changes as well as an examination of the use of such strategies as social support
networks (shown to minimize depressive symptomatology in other caregiver populations) and
the impact upon not only depressive symptomatology but upon employment as well. Such
information is needed in order to provide effective interventions for this newly identified,
vulnerable population.

There are several limitations to the study. First, our attrition rate was high (24.9%), thus limiting
generalizability of results. A second limitation is the high false-negative rate (36.4 to 40%)
previously reported for the CES-D scale (29) which, most likely, has led to us having
underreported the number of caregivers whoexperienced depressive symptomatology. Finally,
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the use of a single item indicator for HRQOL, while not a focus of this study, has as a limitation,
reduced ability to provide information and insight into HRQOL for these caregivers.

Conclusions
Caregivers of CCI patients continue to remain an unrecognized group in the health care system,
despite the fact that they exhibit many of the same characteristics and outcomes as caregivers
of other recognized groups and report higher rates of depression. Like other caregivers, the
impact of race upon assessment and treatment of depression for caregivers of CCI patients is
complex and requires further research. Design and testing of interventions that are aimed at
reducing depression through early identification of these “at risk” individuals with loved ones
in various discharge locations is needed. Such work is vital if we are to meet the mental health
needs of this growing population of caregivers.
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Figure 1.
Caregiver sample selection
1MV, mechanical ventilation
2ICU LOS, Intensive care unit length of stay
3LTF, lost to followup
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Figure 2.
Change in CES-D Over Time by Patient Location at 2 Months Post-Discharge (n=278)
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Figure 3.
Change in CES-D Over Time by Patient Location at 2 Months Post-Discharge for Non-
Caucasian (n=84) and Caucasian Caregivers (n=193)
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