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Abstract

Context—Family caregivers are a vital resource in the recovery of intensive care unit (ICU)

survivors. Of concern, the stress associated with this role can negatively affect caregiver health.

Fatigue, an important health indicator, has been identified as a predictor of various illnesses,

greater use of health services, and early mortality. Examining the impact of fatigue on caregivers’

physical health can assist in identifying critical time points and potential targets for intervention.

Objectives—To describe self-reported fatigue in caregivers of ICU survivors from patients’ ICU

admission to ≤ two weeks, two- and four-months post-ICU discharge.

Methods—Patient-caregiver pairs were enrolled from a medical ICU. Caregiver fatigue was

measured using the Short-Form-36 Health Survey Vitality subscale (SF-36 Vitality). Caregiver

psychobehavioral stress responses included depressive symptoms, burden, health risk behaviors,

and sleep quality. Patient data included self-reported physical symptoms and disposition (home vs.

institution).

Results—Forty seven patient-caregiver pairs were initially enrolled. Clinically significant fatigue

(SF-36 Vitality ≤ 45) was reported by 43% to 53% of caregivers across the time points and these

caregivers reported worse scores in measures of depressive symptoms, burden, health risk
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behaviors and sleep quality, and patients’ symptom burden. In 26 caregivers with data for all time

points (55% of the total sample), SF-36 Vitality scores showed trends of improvement when the

patient returned home and greater impairment when institutionalization continued.

Conclusion—In caregivers of ICU survivors, fatigue is common and potentially linked with

poor psychobehavioral responses. Worsening fatigue was associated with greater symptom

distress and long-term patient institutionalization.
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Introduction

More than five million Americans are admitted to an intensive care unit (ICU) annually.1

Having a loved one in the ICU places profound demands on physical and mental energy in

family caregivers. In patients who require prolonged mechanical ventilation, ICU survival

often leads to a lengthy recovery because of the presence of cognitive and functional

deficits.2 Some patients regain their former level of health, but many do not.2,3 Thus,

caregiving demands may continue or escalate following ICU discharge, placing caregivers at

risk for psychological symptoms.4–7

Research, mostly involving family caregivers of persons living with chronic conditions (e.g.,

dementia, cancer), has identified that the stress of caregiving can impact physical and mental

health outcomes.8–11 Whereas caregiving in chronic conditions typically involves disease

progression and steadily increasing demands, demands placed on caregivers of ICU

survivors are not well defined. In the U.S., a majority of patients are transferred to a long-

term care facility for rehabilitation following ICU discharge and, later, optimally to home.12

Prior to home discharge, patients may experience multiple transitions between care settings

that are frequent and unpredictable.12 In a one-year cohort study, 103 patients who survived

to hospital discharge following ICU admission had 457 separate transitions in post-discharge

care location (median of four transitions per patient).12 Hospital readmission was reported

for 68 (67%) of those not initially discharged to hospice care.12 Because caregivers of these

individuals are a vital resource, examining the impact of stress on their physical health is

important to identify points of greatest impact and potential targets for intervention.

In various medical and psychiatric conditions, fatigue is a highly prevalent and debilitating

symptom.13 Stressful life circumstances are known as one of the multiple etiologies of

fatigue.14 Studies in caregivers of persons living with chronic illness (e.g., cancer) have

reported fatigue as a highly prevalent symptom associated with negative psychological

responses, such as caregiver burden and depressive symptoms.14–17 However, few studies

have explored fatigue in caregivers of the critically ill. In a cross-sectional study of 74

caregivers of ICU patients at high risk of dying, “feeling tired” was one of the symptoms

with the highest prevalence (> 90% of caregivers).18 Notably, 80% reported the severity of

their fatigue as “moderate to severe.”18 Potentially, high levels of fatigue during the acute

phase of a patient’s critical illness may impair the caregiver’s ability to participate in
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decision making for their loved one and may be associated with negative long-term

psychological outcomes.18

Because many individuals who survive critical illness experience a complex and

unpredictable recovery trajectory with high morbidity and mortality, it is important to better

understand caregivers’ fatigue during the post-ICU discharge period. To date, little is known

about the prevalence and severity of fatigue over the course of critical illness and recovery

or the impact of fatigue on caregivers’ stress responses and health outcomes. Therefore, this

analysis aimed to: 1) describe the prevalence of self-reported fatigue in caregivers from

patients’ ICU admission to four months post-ICU discharge; 2) explore longitudinal trends

in caregiver fatigue by patient residence (home vs. institution) at each time point, and 3)

compare caregivers’ psychobehavioral stress responses and patients’ physical symptom

burden by presence/absence of clinically significant fatigue in caregivers at each time point.

Methods

This secondary analysis used a dataset obtained from a longitudinal study that explored

biobehavioral stress responses in family caregivers of critically ill adults who required

prolonged acute mechanical ventilation (≥ 4 days). The study received institutional review

board approval and all participants provided written informed consent.

Site and Sample

Pairs of caregivers and patients were recruited in a medical ICU (32 beds) in a tertiary

academic medical center located in western Pennsylvania. We defined caregiver as the

person who provided the majority of emotional, financial, and physical support to the patient

prior to ICU admission. We enrolled one caregiver per one patient. If multiple family

members were available, the family was asked to identify one individual to provide study

data. Caregivers were not required to have a legal relationship or to cohabitate with the

patient. 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. Patient

eligibility criteria were: 1) age ≥ 21 years; 2) residing at home prior to ICU admission; 3) on

mechanical ventilation for ≥ 4 consecutive days in a medical ICU; and 4) not dependent on

mechanical ventilation prior to this ICU admission.

Measures

Measure of Caregivers’ Fatigue—The Short-Form-36 Health Survey vitality subscale

(SF-36 Vitality) was used to measure caregiver self-reported fatigue.19 The SF-36 Vitality

consists of four items asking how much time over the past week caregivers: 1) felt full of

pep; 2) had a lot of energy; 3) felt worn out; or 4) felt tired. Responses range from “all of the

time” to “none of the time.” Scores from these items were standardized on a 0–100 metric

scale, with lower scores indicating poorer functioning. A score of ≤ 45 has been identified as

indicating clinically significant fatigue.20 Reliability of this four-item subscale has been

well-established.19 Validity has been established with other fatigue measures in cancer

patients21,22 and adults with no history of cancer.20
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Measures of Caregivers’ Psychobehavioral Stress Responses—The Center for

Epidemiologic Studies Short Depression Scale (CES-D 10) was used to measure depressive

symptoms.23 Scores were reported using a 4-point Likert-type summative scale (score

ranges 0–30), with higher scores indicating more depressive symptoms. The CES-D 10 has

been validated in caregivers and healthy adults.24,25

The Brief Zarit Burden Intervie-12 items (Zarit-12) was used to measure caregiver burden.26

The Zarit-12 comprises items that describe feelings resulting from caregiving (e.g., feeling

strained) using a 5-point Likert-type scale (score ranges 0–48), with higher scores indicating

greater burden. Validity has been reported in caregivers of the community-dwelling

elderly.27

The Caregiver Health Behavior 11-item scale (CHB) was used to measure self-reported

health risk behaviors in caregivers (score ranges 0–11)28. For each item, caregivers were

asked to note the presence or absence of each behavior, e.g., “not having enough rest when

sick,” “missing doctor’s appointments.” Possible responses were “0 (absence of the

behavior)” or “1 (presence of the behavior),” with higher scores indicating more health risk

behaviors. The CHB has been used in several large population-based studies that examined

caregiver health,28,29 with reported linkages between poor caregiver health behavior and

high levels of care demands, mainly because of patients’ functional status29 but has not been

subjected to formal psychometric testing.

The Pittsburgh Sleep Quality Index (PSQI) was used to measure caregivers’ sleep quality.30

Quality and efficiency of sleep were measured using Likert-type scales and open-ended

questions (score ranges 0–21), with higher scores indicating worse sleep quality. The PSQI

has been validated in other caregiver populations with chronic conditions, for example,

family caregivers of cancer patients.31,32

Measure of Patients’ Agitation and Sedation—The Richmond Agitation Sedation

Score (RASS)33 was used in patients prior to obtaining consent and conducting symptom

measurement (score ranges −5 [unarousable] to +4 [combative]). The RASS has well-

established reliability and validity in ICU patients.33,34 A RASS score of 0 (alert and calm)

was used to determine patients’ ability to provide consent and participate in symptom

measurement.

Measure of Patients’ Symptom Burden—The Modified Given Symptom Assessment

Tool was used to measure self-reported physical symptoms in ICU survivors. Details

regarding the modification of the original Given Symptom Assessment Tool and use of this

modified version in a sample of ICU survivors were described in a previous publication.35

Patients were first asked about presence or absence of symptoms (e.g., pain). If present,

patients were asked to rate the severity of each symptom using the scale from 0 (not present)

to 10 (as severe as it could be). The total score (symptom burden index) was determined by

summing severity scores for the 10 symptoms36,37 (score ranges 0–100). The original Given

Symptom Assessment Tool was validated in patients with cancer38–42 but has not been

subjected to psychometric testing in ICU patients during and/or after an ICU experience.
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Procedure

ICU clinicians (primary nurse coordinators, social workers, case manager) identified

potentially eligible caregivers and asked their permission to be approached by a research

team member. If permission was granted, a research team member verified eligibility and

obtained informed consent. For patients, informed consent was obtained if the RASS score

was zero. If patients were unable to provide informed consent, proxy consent was obtained

from caregivers. At each follow-up data collection, patient status was evaluated and

retrospective consent or assent was obtained if patients were recovered sufficiently to

provide consent.

At enrollment, caregiver demographic characteristics and questionnaire data were obtained

during a face-to-face interview. Patient medical records were reviewed to obtain

demographic and clinical characteristics. Following the patient’s discharge from the ICU,

study data were obtained at two weeks or less post-ICU discharge, and two and four months

post-ICU discharge (± two weeks). A research team member visited the patient’s residence

(home or institution) and obtained measures of symptom burden via face-to-face interviews,

except in two cases when patients relocated to another state. For caregivers, questionnaires

were completed either face-to-face or by telephone interview, depending on participant

preference.

Statistical Analyses

A research team member hand-entered data into IBM-SPSS v. 19.0 (SPSS, Inc., Chicago,

IL), which was verified by another research team member. Descriptive statistics were

reported for all variables. The Mann-Whitney U test was used to compare caregivers’

psychobehavioral responses and ICU survivors’ physical symptom burden by caregivers’

fatigue (SF-36 Vitality > 45 vs. ≤ 45), and the absolute value of r was used to report effect

sizes: 0.10 (small), 0.30 (moderate), and 0.50 (large).43 To calculate the absolute value of r,

the Z value was divided by the square root of the total sample size.43 The Friedman test was

used to explore the changes in caregivers’ fatigue by patients’ home discharge status at four

months post-ICU discharge. Statistical significance was set at α =0.05 (two-tailed).

Results

A total of 68 patient-caregiver pairs were approached between November 2008 and July

2010 during the patient’s ICU admission. Of these, 49 (72%) provided informed consent.

Data regarding reasons for refusal, and the number of pairs who remained in the study and

provided data at each time point are shown in Fig. 1. Patient and caregiver characteristics,

including SF-36 Vitality scores, are shown in Table 1. Caregivers were mostly female and

Caucasian, with a mean age of 52.3 years. Most were a spouse/significant other or adult

child of the patient. Patients were mostly male and Caucasian, with mean age of 55.4 years.

Patient death was the main reason for attrition. There were no significant differences

between pairs who remained in the study or were lost to attrition, with two exceptions.

Patients lost to attrition (n=20, 43%) had a higher mean Charlson Comorbidity Index score

(mean ± SD = 5.4 ± 3.4) than those who remained in the study (n=27, mean ± SD = 3.1 ±
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3.0; independent sample t-test, P=0.02). Also, all participants who were African American

either died (n=2) or withdrew (n=1) by four months.

To explore changes in caregiver fatigue depending on patients’ residence, we explored

longitudinal trends in SF-36 Vitality scores in the 26 pairs who provided data at all

collection points (Fig. 2). Of these patients, 21 returned home by four months post-ICU

discharge and five never returned home. At four months post-ICU discharge, mean SF-36

Vitality scores were lower (less vitality) in caregivers of patients who never returned home.

In contrast, scores for caregivers of patients who returned home within two weeks of ICU

discharge improved significantly (Friedman’s test, P <0.05). With these exceptions, there

were no significant differences dependent on time of return to home.

Scores of measures that examined caregivers’ psychobehavioral stress responses and

patients’ physical symptoms by presence/absence of clinically significant fatigue (SF-36

Vitality ≤ 45) are shown in Fig. 3. During ICU admission, 20 caregivers (43%) reported

SF-36 Vitality scores indicating clinically significant fatigue. This percentage remained

essentially the same two weeks or less post-ICU discharge (53%), two months post-ICU

discharge (45%), and four months post-ICU discharge (50%). Caregivers who reported

clinically significant fatigue also reported more depressive symptoms, health risk behaviors,

and poorer sleep quality at ICU admission, which persisted over four months post-ICU

discharge (Mann-Whitney U test, all P< 0.05). Greater caregiver burden also tended to be

associated with clinically significant fatigue from patients’ ICU admission to two months

post-ICU discharge (Mann-Whitney U test, all P< 0.05).

Few patients were unable to self-report symptoms. Based on those patients who were able to

provide symptom data at the each time point, caregiver fatigue appeared to be associated

with greater patient symptom burden (Fig. 3e).

Discussion

To our knowledge, this analysis is among the first that longitudinally explored fatigue in

family caregivers of adults who received prolonged mechanical ventilation in an ICU. Three

major findings can be highlighted. First, caregiver fatigue was associated with prolonged

requirement for institutional care and displayed a worsening trend if patients were unable to

return home during the observation period. If patients returned home at any point, fatigue

tended to decrease. Second, approximately half of caregivers reported SF-36 Vitality scores

lower than the cut-off score indicating clinically significant fatigue (≤ 45) at each data

collection point. Notably, reported fatigue exceeded that reported in the general population

and caregivers of persons living with other chronic illness.44–50 Third, caregivers with

clinically significant fatigue consistently reported worse depressive symptoms, burden,

health risk behaviors, and sleep quality.

In the U.S., it is a common practice for ICU survivors such as those recruited for this study

to be transferred to a long-term care facility for extended rehabilitation following the acute

phase of their illness.12,51 Although it might be expected that caregiver fatigue would be less

during the time the patient was institutionalized, our findings and others have reported the
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opposite. Prior studies have reported that caregivers’ psychological responses varied

depending on patients’ discharge status and tended to be more positive following home

discharge.52 Although we did not explore causes of this response, possible reasons might

include the time required for travel to the institution, concerns related to a slower than

expected recovery, and/or fear that home discharge might never occur. Further research is

warranted to identify strategies to support caregivers of ICU survivors who require extended

institutional care. It would be important to examine how unresolved fatigue in caregivers

affects the quality of support they provide to patients, long-term recovery in ICU survivors,

and caregivers’ own physical health.

We found approximately half of family caregivers reported vitality scores below 45,

indicating clinically significant fatigue at all time points in our study. This is consistent with

Lemiale et al. who reported similar findings in caregivers at three months post-ICU

discharge.53 Cameron et al. also reported fatigue in caregivers of survivors of acute

respiratory distress syndrome from six to 53 months (average 23 months) post-ICU

discharge.54 Similar to the caregivers of persons living with other chronic conditions, such

as dementia,44–46 post-stroke,47 psychiatric diagnoses (e.g., schizophrenia),48 and

cancer,49,50 fatigue may be an important yet under-recognized problem experienced by

caregivers of ICU survivors. More research is needed to better understand and manage

fatigue in this caregiver population.

In our study, as in others that examined post-ICU outcomes in patients who required

prolonged mechanical ventilation, mortality was high. Prior studies have reported patient

mortality that ranged from 28% to 36% at two to four months post ICU discharge.35,53,55

Because of complicated and fluctuating recovery trajectories and high mortality in this

patient population, family caregivers experience substantial stress after their loved one is

discharged from the ICU.4 We previously reported that caregiver depressive symptoms and

health risk behaviors were highly prevalent and correlated with each other while their loved

ones were in the ICU.56 During the initial two months following ICU discharge, close to

half of caregivers continued to report high levels of depressive symptoms, greater burden,

and more health risk behaviors.7 If patient status continues to deteriorate, discussions may

be initiated regarding treatment limitation, a factor that may cause increased caregiver stress.

Findings from our study suggest that these caregivers are highly vulnerable to develop

negative health consequences. Additional work is necessary to identify modifiable risk

factors and critical time points to initiate supportive interventions. Options such as earlier

integration of palliative or hospice care, which may assist in better management of patient

symptoms,57,58 can provide needed support to caregivers. The availability of technology that

can support patients and caregivers in their home through interventions, such as

telerehabilitation, might be an option. With this technology, support can be provided on a

sustained basis after hospital discharge in a more accessible and less expensive manner

compared with traditional approaches involving in-person visits in home settings or

outpatient clinics.59 It would be valuable in future studies to determine the impact of

changes in patients’ status on caregiver long-term psychobehavioral responses and their

health outcomes.
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Our results need cautious interpretation because our sample was limited to caregivers of ICU

survivors who were available at four months post-ICU discharge. To evaluate caregiver

fatigue, we used SF-36 Vitality scores. This measure and other currently available fatigue

measures were developed and tested in those living with chronic health conditions and may

not be sufficiently sensitive to measure fatigue of ICU caregivers.60 For future studies, it

will be important to determine which specific aspects of fatigue are worthy of further

investigation in ICU caregivers. For example, knowing triggers of fatigue and impact of

fatigue on caregivers’ daily life and quality of interaction with patients at different time

points post-ICU discharge may be valuable in designing interventions that ultimately reduce

the negative impact of fatigue on physical and mental health.

We were unable to obtain measures of fatigue from caregivers prior to the time of ICU

admission or immediately after ICU admission. Despite efforts to enroll participants as early

as possible, caregivers were enrolled after an average of 13 days following initiation of

mechanical ventilation for their loved one. Therefore, our findings are limited in explaining

whether low vitality scores in our sample derived from involvement prior to ICU admission

or over the course of patients’ ICU admission and survival, or a combination of these

factors. Notably, 10 of 28 caregivers in this sample (36%) reported the patient had one or

more impairments in activities of daily living and/or instrumental activities of daily living

that required caregiver assistance prior to ICU admission. This suggests the need to consider

both the impact of ICU admission and pre-existing care demands in measuring caregiver

response.

Conclusion

Our findings introduce another important area for study to explain mechanisms and design

future interventions to support family caregivers of ICU survivors. Findings from this

secondary analysis highlight fatigue as common in caregivers of ICU survivors and

potentially linked with caregivers’ reports of psychobehavioral stress responses. Our data

also suggest worsening trends in caregivers’ fatigue when there is greater symptom distress

and long-term institutionalization of a loved one after ICU discharge. For future studies, we

suggest including fatigue as one of the health indicators to elucidate its role in explaining

stress impact on caregivers’ physical and mental health and guidance in identifying the main

foci of interventions to support both ICU survivors and their family caregivers.
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Fig. 1.
Participant enrollment and follow-up. Participant enrollment occurred between November

2008 and July 2010 (over 21 months). In 19 pairs who refused, reasons for refusal include:

“too busy” (n=10, 53%), “feel stressed” (n=4, 21%), “other family members disagree” (n=2,

10.5%), “not interested” (n=2, 10.5%), and “do not feel comfortable” (n=1, 5%). a A total of

38 caregivers and 32 patients participated in data collection because: a caregiver skipped

measurement (n=1); patients were unable to answer (n=5, RASS score −3 to −1); a patient

refused to answer (n=1). b A total of 29 caregivers and 28 patients participated in data

collection because: missing data occurred because: caregivers skipped measurement (n=2); a

patient was unable to answer (n=1, RASS score −3 to −1); patients refused to answer

(n=2). c A total of 26 caregivers and 26 patients participated in data collection because:

missing data occurred because: a caregiver was unavailable (n=1); a patient refused to

answer (n=1). ICU = intensive care unit; RASS = Richmond Agitation Sedation Score.
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Fig. 2.
Description of the trends in SF-36 Vitality scores by timing of patients’ home discharge in a

subsample of caregivers (n=26) who participated at all data follow-up points.
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Fig. 3.
Comparison of the scores of measure indicating caregivers’ psychobehavioral responses (a–

d) and patients’ symptom burden (e) by caregivers grouped based upon SF-36 Vitality

scores. Black blocks indicate scores reported in caregivers with SF-36 Vitality scores ≤ 45

(scores indicating clinically significant fatigue). White blocks indicate scores reported in

caregivers with SF-36 Vitality scores of > 45. CES-D 10 = Center for Epidemiologic

Studies-Depression 10 items; Zarit-12 = Brief Zarit Burden Score; CHB = caregiver health

behavior; PSQI = Pittsburgh sleep quality index; MGSAT = Modified Given Symptom

Assessment Tool.
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