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ABSTRACT

Background: Delirium, a common complication of advanced cancer, may put caregivers at risk for
poor mental health outcomes. We looked for a relationship between caregiver-perceived delirium
in a patient with advanced cancer and rates of caregiver psychiatric disorders.

Methods: Using cross-sectional data from 200 caregivers of patients with cancer with a life ex-
pectancy of less than 6 months, we determined the frequency of caregiver-perceived delirium, which
was defined as caregivers who reported witnessing the patient “confused, delirious” on the Stress-
ful Caregiving Response to Experiences of Dying (SCARED) weekly or more often. We tested for
associations between caregiver-reported delirium and presence of caregiver mental disorders, using
the Structured Clinical Interview for the DSM-IV to diagnose mental disorders and caregiver bur-
den, as measured by the caregiver burden scale (CBS).

Results: Of the 200 caregivers who completed the SCARED, 38 (19.0%) reported seeing the pa-
tient “confused, delirious” at least once per week in the month prior to study enrollment and 7
(3.5%) met criteria for generalized anxiety (GA). Caregivers of patients with caregiver-perceived
delirium were 12 times more likely to have GA (odds ratio [OR] � 12.12; p � 0.01). The relation-
ship between caregiver-perceived delirium and caregiver GA persisted after adjusting for caregiver
burden and exposure to other stressful patient experiences (OR � 9.99; p � 0.04).

Conclusions: This is the first report of an association between caregiver-perceived delirium and a
caregiver mental health outcome. Further studies, using improved measures of delirium, are needed.

1083

INTRODUCTION

DELIRIUM is a common complication of cancer, oc-
curring in 28%–50% of hospitalized patients with

cancer1–4 and up to 88% of patients with cancer prior to
their death.5 In patients with advanced cancer, delirium
is associated with decreased survival.6,7 Patients with
delirium, based on their increased likelihood of being

discharged to a facility rather than home,8 are less likely
to be able to care for themselves. Because delirium can
impair patient capacity, caregivers may take a more ac-
tive role in medical decision-making for patients with
delirium. Thus, delirium can increase the physical as well
as the emotional and psychological burden of cancer
caregivers, yet little is known about the association be-
tween delirium in patients and caregivers’ mental health.
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Farber Cancer Institute, Brigham and Women’s Hospital, Harvard Medical School, Boston, Massachusetts.

2Department of Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School, Aging Brain Center, Hebrew 
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The highly demanding nature of caregiving for de-
mentia patients is widely recognized9–12 and may help
inform work exploring the relationship between pa-
tient delirium and caregiver well-being. In one study
of dementia caregivers, 43% of caregivers met crite-
ria for depression just prior to a patient’s death.13 Be-
havioral disturbances, such hallucinations and delu-
sions of theft, have a strong association with poor
caregiver outcomes in patients with dementia.14–16

Hospitalization of dementia patients and deterioration
of the patient–caregiver relationship have also been
shown to increase caregiver burden.17–19 Delirium of-
ten occurs in a hospital setting and is commonly char-
acterized by hallucinations or paranoid delusions. Be-
cause many of the features of dementia that put
caregivers at risk can also occur in patients with delir-
ium, delirium seems likely to put caregivers at risk for
distress. The fluctuating nature of delirium and the un-
certainty of recovery—features not shared by demen-
tia—may actually heighten ill effects on caregivers.

Only two research studies directly evaluate the ef-
fect of patient delirium on caregivers.20,21 Breitbart20

documents moderate to severe levels of distress in 76%
of caregivers shortly after a patient recovered from
delirium, using a single item to measure caregiver dis-
tress. A second Japanese study, using a mailed ques-
tionnaire, found that over two thirds of bereaved family
members experienced the presence of any delirium-re-
lated symptoms (except somnolence) as distressing or
very distressing. Several features of this study call into
question the generalizability of the results to caregivers
of patients with cancer in the United States: (1) it was
conducted using a Japanese sample; (2) all patients
were cared for at specialized palliative care units and
(3) recall bias, inherent in survey research, especially
among the bereaved, could affect findings.

Given the prevalence of delirium in the advanced
cancer population and the common features between
dementia and delirium, further evaluation of the ef-
fects of delirium on cancer caregivers is warranted. In
this study, using a secondary data analysis of a large
study of patients with cancer and their caregivers, we
test for a relationship between caregiver’s perception
of delirium in patients and rates of caregiver psychi-
atric disorders, using the Structured Clinical Interview
for DSM-IV (SCID).

METHODS

Study design and sample

Data for this report came from the “Coping with
Cancer Study” (MH63892, CA106370), an ongoing

multisite, longitudinal investigation of the prevalence
and treatment of mental disorders, mental health ser-
vice use, quality of death, and bereavement adjustment
among patients with advanced cancer and the individ-
ual they designated as their primary informal caregiver
(e.g., spouse, adult child). The current report is focused
on the baseline assessment of caregivers from three of
the participating sites, namely Yale Cancer Center
(New Haven, CT), the Veterans Affairs Connecticut
Healthcare System Comprehensive Cancer Clinics
(West Haven, CT) and the Parkland Hospital Pallia-
tive Care Service (Dallas, TX).

Caregivers were eligible if patients identified them
as providing the majority of their unpaid, informal
care. To be eligible, patients had to have advanced can-
cer as indicated by the presence of distant metastases
and the failure of first-line therapy. Excluded were
caregiver–patient dyads in which either individual
was: (1) not proficient in English or Spanish, (2) met
criteria for severe cognitive impairment at the time of
study entry, using the Short Portable Mental Status
Questionnaire, or (3) less than 20 years old. Based on
the judgment of the interviewer, if a patient appeared
to be too weak or incapacitated to complete the inter-
view and/or provide reliable and valid responses, that
patient was not approached. All study documents were
approved by the Human Investigations Committee of
Yale University and the participating institutions. At
the time of study enrollment, caregivers reported on
the following: (1) the presence of any mental health
problem prior to the patient’s cancer diagnosis, (2) the
number and percentage of caregivers who discussed
these problems with a mental health professional, (3)
stressful patient experiences they observed in the pre-
vious month (the month prior to the study enrollment),
including “delirium, confusion” and (4) the Structured
Clinical Interview for DSM-IV (SCID) Axis I modules
as a means of determining if caregivers met criteria
for a psychiatric disorder at the time of study enroll-
ment, by reflecting on their symptoms over the past
month. Further details on the study recruitment and
enrollment and the sample have been previously pub-
lished.22

Measures

Demographics and patient-related variables. Infor-
mation was collected on both the patients’ and the
caregivers’ age, gender, race, level of education, and
income. Caregivers were asked how many months they
had been providing care for the patient, and whether
or not the patient had health insurance. Information
about the patients’ cancer type was obtained from med-
ical records. At the time of study enrollment, clinicians
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provided a rating of the patient’s functional, using the
Zubrod Performance Scale, which ranges from 0 (nor-
mal activity; asymptomatic) to 4 (100% bedridden)
and the Charlson Index of Co-morbidity.23

Caregiver-perceived delirium. Caregivers com-
pleted the Stressful Caregiving Response to Experi-
ences of Dying (SCARED).24 The SCARED was used
to assess caregiver exposure to patient distress, and the
fear and helplessness evoked by these experiences.
One item of the SCARED asks caregivers to record
how often they witnessed the patient “confused, deliri-
ous” in the previous month on a Likert Scale (0, never;
1, once or twice; 2, every week; 3, every day). For the
purposes of this study, we considered patients in whom
a caregiver reported the patient “confused, delirious”
weekly or daily as having caregiver-perceived delir-
ium.

Cognitive status measures. Because the SCARED
measure described above provides a rather crude mea-
sure of delirium, we attempted to verify that the care-
giver-perceived delirium captured only transient or
fluctuating types of cognitive impairment, such as
delirium and not more chronic forms of cognitive dys-
function, such as dementia. Several steps were taken
in the study design to eliminate patients with demen-
tia from participating. First, cognitive impairment was
an exclusion criterion of the study. Before patient-
caregiver dyads were approached, the research assis-
tant (RA) contacted the patient’s primary oncologist
for permission to approach the patient and to ensure
that patients met eligibility criteria. Oncologists were
reminded, “Patients deemed too weak or cognitively
impaired are excluded.” Prior to approaching a patient
or caregiver, the RA reviewed the medical record to
confirm eligibility and patients with diagnosed de-
mentia in their medical records were excluded.

When approaching the patients for enrollment, the
RA began the process by having patients complete the
Short Portable Mental Status Questionnaire (SPMSQ),
a measure of cognitive function.25 Scores on the
SPMSQ range from 0 to 10; a score of 8–10 corre-
sponded to intact cognitive function; 6–7 with mild
cognitive impairment; 3–5 with moderate and 0–2 with
severe cognitive impairment.26,27 Patients with a score
under 6 at the time of study enrollment were excluded
from participation in the Coping with Cancer Study.
The SPMSQ is not accurate as a screening tool for
delirium because of the fluctuating nature of delirium;
however, scores under 8 have been shown to correlate
with higher rates of delirium.28

Patients with a SPMSQ score of 6 or above pro-
ceeded with the interview, which takes approximately

75 to 90 minutes to complete. The RA prompted pa-
tient responses. All the RAs have training and exten-
sive experience in psychiatric interviewing techniques.
RAs were aware of excessive time to respond, need
for frequent prompting and other cues that indicated
the patient responses may not be reliable. At the con-
clusion of the interview, RAs rated their confidence in
the patient response on a 5-point Likert scale.

Major depressive disorder and anxiety disorder di-
agnoses. The Structured Clinical Interview for the
DSM-IV (SCID) Axis I Modules29 was used to diag-
nose current psychiatric disorder among the care-
givers. The SCID is a widely used instrument with
proven reliability and validity (� � 0.56 for General-
ized Anxiety Disorder; � � 0.58 for Panic Disorder)29;
� � 0.92 for Hamilton Rating Scale for Depression
score of greater than 17 and SCID-diagnosed Major
Depressive Disorder (MDD). The disorders assessed
included MDD and the following anxiety disorders:
posttraumatic stress disorder (PTSD), generalized anx-
iety disorder (GAD), and panic disorder (PD). Because
the items on the SCID, as used in this study, only asked
subjects to report on the presence of symptoms for the
past month and a diagnosis of GAD requires at least
6 months of symptoms, we refer to subjects with a pos-
itive SCID for GAD as having GAD symptomatology
or generalized anxiety, rather than the GAD itself.

Caregiver burden. The Caregiver Burden Scale
(CBS), which has been validated for use in a variety
of populations of caregivers,30,31 was used to measure
the stress of caregiving. The 16 four-point Likert scale
items of the CBS measure the physical, emotional, and
instrumental (e.g., shopping, handling finances) tasks
and their level of demand and difficulty for care-
givers.31

Statistical analyses

The primary goal of this study was to test for asso-
ciations between caregiver reports of delirium symp-
toms and caregiver psychiatric disorders. �2, analysis
of variance (ANOVA), or t test statistics were used to
determine whether caregivers who reported caregiver-
perceived delirium in the patient differed significantly
from those who did not report caregiver-perceived
delirium on the following demographics: gender, race,
age, education, patient health insurance status, marital
status, relationship to the patient, or recruitment site.
We also analyzed a number of patient variables that
have been shown in prior studies to correlate with
delirium. Specifically, we tested for an association be-
tween caregiver-perceived delirium and patient age,
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gender, Zubrod performance status, stage of cancer
and Charlson comorbidity index.

Bivariate logistic regression models estimated the
relationship between caregiver-perceived delirium and
the caregiver meeting criteria for any psychiatric dis-
order on the SCID. A separate logistic regression
model estimated the bivariate association between
caregiver-perceived delirium in the patient and care-
giver burden. Prior to conducting the study, we
planned to additional analyses for any psychiatric dis-
order that was significantly associated with reports of
caregiver-perceived delirium, including associations
with caregiver demographic characteristics and the
psychiatric disorder. Additionally, for any psychiatric
disorder that was significantly associated with care-

giver-perceived delirium in bivariate analyses (i.e.,
generalized anxiety), we examined whether this asso-
ciation was mediated by the overall burden of caring
for a seriously ill patient. A third logistic regression
model included both caregiver-perceived delirium and
caregiver burden to determine whether the presence of
burden in the model would negate the significance be-
tween caregiver-perceived delirium and the outcome
of interest. Finally, we conducted post hoc analyses
looking at the relationship between generalized anx-
iety and reporting of other objective patient experi-
ences to investigate whether the relationship with care-
giver anxiety was unique to caregiver-perceived
delirium or if caregivers with anxiety had also reported
more exposure to other experiences assessed by the
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TABLE 1. SAMPLE CHARACTERISTICS (N � 200) OF CAREGIVERS

OF PATIENTS WITH ADVANCED CANCER

Attribute n (%)

Gender 49 (24.5%)
Male 49 (24.5%)
Female 151 (75.5%)

Ethnicity
White 127 (63.5%)
Black 39 (19.5%)
Hispanic 24 (12.0%)
Asian 6 (3.0%)
Other 4 (2.0%)

Relationship to patient
Spouse/partner 114 (57.0%)
Child 48 (24.0%)
Sibling 13 (6.5%)
Other family member 12 (6.0%)
Friend 10 (5.0%)
Other 3 (1.5%)

Age (years)
Mean (SD) 49.1 (13.5)
Median (range) 49.5 (20–83)

Education (years)
Mean (SD) 13.0 (3.4)
Median (range) 12 (0–21)

Income
$0–$10,999 24 (12.0%)
$11,000–$20,999 19 (9.5%)
$21,000–$29,999 14 (7.0%)
$30,000–$50,999 15 (7.5%)
$51,000–$99,999 47 (23.5%)
$100,000 or more 6 (3.0%)
Refused 22 (11.0%)
Don’t know 36 (18.0%)
Missing 17 (8.5%)

Treatment Centera

Yale Cancer Center (CT) 116 (58.0%)
VA CT Healthcare System Cancer Center (CT) 13 (6.5%)
Simmons Comprehensive Cancer Center (TX) 2 (1.0%)
Parkland Palliative Care Service (TX) 69 (34.5%)

aVA � Veterans Health Administration, West Haven, CT.
SD, standard deviation.



SCARED. We also tested for associations between
caregiver anxiety and any patient variable (e.g., age,
gender, performance status) that was associated with
caregiver-perceived delirium. The final logistic re-
gression model adjusted for all of the items on the
SCARED, for caregiver burden and for any patient
variable associated with caregiver anxiety.

RESULTS

A total of 200 caregivers had complete data for the
variables of interest and were available for analyses.
The characteristics of these caregivers are displayed in
Table 1.

At the time of study enrollment, 35.9% caregivers
(n � 71) reported discussing a mental health problem
with a health care professional prior to the patient’s
cancer diagnosis. Of these caregivers, 61 of them
(85.9%) discussed these problems with a mental health
professional.

Frequency of caregiver-perceived delirium

Of the 200 caregivers who completed the SCARED,
38 (19.0%) reported seeing the patient “confused,
delirious” at least once per week in the month prior to
study enrollment. To support the use of the SCARED
item as a measure of delirium, we looked at the rela-
tionship between the SCARED measure of delirium
and the SPMSQ score. Those with caregiver-perceived
delirium were significantly more likely to score be-
tween 6 and 8 (indicative of mild cognitive dysfunc-
tion) on the SPMSQ than those without caregiver-re-
ported delirium (15.6% versus 0.7%; Fisher’s exact
test p � 0.001). In only one case did an RA report lit-
tle to no confidence in a completed patient interview
(due to cognitive functioning), and this case was ex-
cluded from further analyses.

We analyzed a variety of demographic variables, in-

cluding age, gender, race, educational level, health in-
surance status, marital status, and relationship to pa-
tient. None of these variables differed significantly in
the group with caregiver-perceived delirium compared
to those without caregiver-perceived delirium; there-
fore, we did not include the demographic variables in
our regression models. In previous studies, certain pa-
tient characteristics, such as age, performance status,
comorbidities, and survival have been shown to cor-
relate with patient delirium.6,32 We found no associa-
tion between caregiver-reported delirium and patient
gender (�2 � 0.07; p � 0.79), patient age (t � �0.16;
p � 0.87), or the Charlson co-morbidity index (t �
�1.30; p � 0.20). Caregiver-perceived delirium did
correlate with higher (or worse) Zubrod scores (r �
0.28; p � 0.0001).

Associations between caregiver-perceived
delirium and caregiver mental health outcomes

The relationship between psychiatric disorders in
caregivers who reported caregiver-perceived delirium
in the patient compared to caregivers who did not re-
port caregiver-perceived delirium is shown in Table 2.
Caregivers who reported caregiver-perceived delirium
were twelve times more likely to have generalized anx-
iety symptomatology, but no associations between
caregiver-perceived delirium and caregiver MDD,
PTSD, or panic disorder were found.

Associations with caregiver burden

There was a statistically significant association
between caregiver-perceived delirium and caregiver
burden (� � 5.05 [standard error {SE} � 1.26]; p �
0.0001) with caregivers who caregiver-perceived
delirium in the patient having higher burden on the
CBS. On bivariate analysis, caregiver burden was
strongly associated with generalized anxiety (odds ra-
tio [OR] � 1.13 [confidence interval {CI}: 1.04,1.23];
p � 0.006).
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TABLE 2. BIVARIATE REGRESSION ANALYSES FOR CAREGIVER-PERCEIVED DELIRIUM

IN PATIENTS AND PSYCHIATRIC DISORDERS IN CAREGIVERS (N � 200)

Outcome % (n) Odds ratio (95% CI) p value

Major depressive disorder 7.0 (14) OR � 1.79 (0.53–6.04) 0.35
Generalized anxietya 3.5 (7) OR � 12.12 (2.26–65.18) 0.004
Panic disorder 7.5 (15) OR � 2.30 (0.74–7.18) 0.15
Posttraumatic Stress Disorder 6.0 (12) OR � 0.84 (0.18–4.02) 0.83

aGAD symptomatology was only reported for 1 month, so subjects may not have had symptoms for 6 months
that is required to make a formal diagnosis of GAD.

CI, confidence interval.



Associations with generalized anxiety

Of the 200 caregivers in the analysis, (3.5%) met
the SCID criteria for generalized anxiety. We found
no association between GA and a variety of caregiver
demographic variables, including age, gender, race,
educational level, and health insurance status; there-
fore, we did not include these caregiver demographic
variables in our regression models. Caregiver anxiety
was not associated with patient Zubrod performance
status, so we did not adjust for it in the subsequent
analyses.

To characterize further the relationship between
caregiver anxiety and caregiver-perceived delirium in
patients, we added caregiver burden to the model.
Caregiver-perceived delirium remained independently
associated with caregiver anxiety, even after adjusting
for caregiver burden, but the effect of caregiver bur-
den on caregiver anxiety faded from a highly signifi-
cant one to one of marginal significance (p � 0.07;
Table 3).

We conducted post hoc analyses to test for associ-
ations between caregiver anxiety and other symptoms
on the SCARED. We found no significant associations
between anxiety in caregivers and their report of ob-
serving the patient in pain, choking, dehydration, falls,
or thinking the patient was dead. On bivariate analy-
ses, vomiting, insomnia and thinking the patient had
had enough were associated with increased caregiver

anxiety (Table 4). In the final multivariate model es-
timating the relationship between caregiver-perceived
delirium and caregiver anxiety, we included all the
items on the SCARED and caregiver burden. The re-
sults (Table 4) demonstrate that only caregiver-per-
ceived delirium remains associated with anxiety in
caregivers.

DISCUSSION

This is the first study that systematically tests for
an association between caregivers’ perception of delir-
ium in patients and rates of mental health problems in
family caregivers of patients with advanced cancer.
We found that caregivers who reported caregiver-per-
ceived delirium in the patient were more likely to meet
criteria for generalized anxiety. While caregiver re-
ports of vomiting, insomnia, and feeling the patient
had had enough were also associated with caregiver
anxiety on univariate analyses, caregiver-perceived
delirium was strongest predictor and the only one to
remain associated on multivariate analyses. As ex-
pected, we also found a strong association between
caregiver-perceived delirium and caregiver burden.
The relationship between caregiver-perceived delirium
and caregiver anxiety persists, even after adjusting for
caregiver burden, indicating that the increased risk of

BUSS ET AL.1088

TABLE 3. CAREGIVER-PERCEIVED DELIRIUM AND CAREGIVER

ANXIETY ADJUSTED FOR CAREGIVER BURDEN (N � 200)

Caregiver anxiety Odds ratio (95% CI) p value

Caregiver-perceived delirium OR � 7.63 (1.29–45.07) 0.025
Caregiver burden OR � 1.09 (0.99–1.20)0 0.069

CI, confidence interval.

TABLE 4. ASSOCIATIONS WITH CAREGIVER ANXIETY

Univariate analyses Multivariate analyses

Items from SCAREDa p value Odds ratio (CI) p value Odds ratio (CI)

Confused/delirious 0.004 12.12 (2.26–65.18) 0.04 9.99 (1.07–93.30)
Experience severe pain/discomfort 0.17 3.24 (0.61–17.13) 0.70 1.47 (0.21–10.62)
Unable to eat or swallow/Choking 0.19 2.78 (0.60–12.92) 0.97 1.03 (0.14–7.50)
Vomiting 0.04 5.28 (1.11–25.06) 0.10 6.85 (0.70–67.20)
Dehydration 0.66 1.62 (0.19–14.22) 0.14 0.10 (0.005–2.14)
Insomnia 0.05 5.28 (1.00–27.99) 0.13 4.73 (0.63–35.37)
Falling, passing out, collapsing 0.19 4.43 (0.47–41.91) 0.62 0.44 (0.02–11.77)
Feeling the patient had had enough 0.02 6.67 (1.42–31.24) 0.74 1.43 (0.18–11.25)
Thought the patient was dead 0.28 3.39 (0.37–31.21) 0.48 0.33 (0.02–6.87)
Caregiver burdenb 0.006 1.13 (1.04, 1.23) 0.14 1.09 (0.97–1.22)

aStressful Caregiver Adult Responses Experience of Dying; bas measured by the Caregiver Burden Scale.



anxiety in caregivers of patients with caregiver-per-
ceived delirium is not explained solely by the increased
demands of care. The negative association of care-
giver-perceived delirium with caregiver well-being has
not been previously reported and has important impli-
cations.

Clinical implications

The association between caregiver-percieved delir-
ium in patients and caregiver anxiety validates our
clinical experience (M.K.B., S.D.B., S.K.I.) working
with patients with advanced cancer and their family
members. Delirium is a frightening event to experi-
ence or to witness,20,21 evoking fear and helplessness.
This may explain why caregiver-perceived delirium
was associated with anxiety and not depression, which
would be more associated with feelings of sadness and
loss. In mild cases of hypoactive delirium, the patient
is withdrawn and “not himself.” In more severe cases,
the patient exhibits overt signs of apprehension, such
as restlessness and verbal distress (e.g., screaming or
moaning). In cases of hyperactive delirium, patients
may become a danger to themselves (e.g., getting out
of bed; pulling out intravenous lines), family, and staff
(e.g., threatening or combative behavior) and un-
knowingly obstruct their own medical care. In all
cases, delirium disrupts the preexisting relationship be-
tween the patient and the caregiver. In the setting of
advanced cancer and a limited patient life expectancy,
an abrupt disruption in this relationship may feel par-
ticularly threatening to caregivers as they anticipate
the patient become sicker and fear future suffering for
the patient. The caregiver may anticipate that the pa-
tient will never return to her/his baseline, or may not
be able to effectively communicate again, raising the
specter of permanent loss of the person, even before
death. Additionally, the fluctuating nature of delirium
means the patients may vacillate between being nor-
mal, or close to normal, and failing to recognize the
caregiver. The inability of the caregiver to anticipate
the state of the patient from hour to hour or day to day
adds to the overall uncertainty of the patient’s medical
situation, and is likely to intensify caregiver stress and
anxiety. The disruption of the patient–caregiver rela-
tionship and the uncertainty of restoring that relation-
ship may explain why delirium, more than other com-
mon symptoms, such as pain, vomiting or insomnia,
is associated with generalized anxiety in caregivers.

While the SCID was initially intended to make a di-
agnosis of GAD, for the purposes of this study, sub-
jects were determined to have generalized anxiety
based on symptoms they reported for the previous

month. As a result, this study does not provide a di-
agnosis of GAD, nor does it distinguish generalized
anxiety from other anxiety disorders, such as anxiety
disorder not otherwise specified (NOS) and adjustment
disorder with anxiety traits. Because GAD is consid-
ered a life-long disorder that typically surfaces in early
adulthood (DSM-IV), it would likely predate the pres-
ence of caregiver-perceived delirium. In contrast, the
stressful experience of being a caregiver is thought to
precipitate anxiety disorder (NOS) and adjustment dis-
order with anxiety trait in caregivers. Thus, in care-
givers with a true diagnosis of GAD, the GAD would
predate the report of patient symptoms and such a find-
ing would imply that caregivers with GAD might over-
report delirium symptoms. However, a diagnosis of an-
other anxiety disorder leaves open the possibility that
caregiver-perceived delirium in patients might precip-
itate anxiety in caregivers. This corroborates the find-
ings in other studies where caregivers who observe
delirium in patients describe the experience as a source
of intense distress, guilt, and powerlessness.20,33

Knowing that caregiver-perceived delirium is asso-
ciated with caregiver anxiety provides another reason
to improve the diagnosis and management of delirium,
which is often unrecognized and undertreated.34–36 As
has been previously demonstrated regular nursing as-
sessment of hospitalized oncology patients using a
standardized screening tool to detect delirium can be
done without undue burden on patients and allows ear-
lier treatment of delirium, which may reduce the sever-
ity and the persistence of the patient’s agitation and
improve patient symptoms control.37,38 Additionally,
a psycho-educational intervention among family care-
givers of patients with delirium was well received by
caregivers who overwhelmingly felt that the interven-
tion should be offered to all caregivers of patients with
delirium.33 Caregivers who received this intervention
also reported improvement in medical decision-mak-
ing. This kind of caregiver educational intervention,
which informs caregivers about the nature of delirium,
its fluctuating course and the hope of recovery, should
be replicated. Such interventions could be expanded
in a variety of ways, such offering emotional support
during an episode of delirium. Families of patients
with cancer could be encouraged to be present with
their loved ones to help prevent delirium or minimize
the agitation that occurs during an episode,39 however,
family members need to be reassured that their pres-
ence is likely to be beneficial, even if the patient does
not seem to acknowledge or appreciate their presence.
Medical oncologists and nursing staff can provide spe-
cific instructions to family members about what to do
and what not to do if the patient experiences delirium,
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making family caregivers feel less helpless and pro-
viding them with a greater sense of control of a fright-
ening situation. Because delirium increases the bur-
dens of caring for the patient, arrangements can be
made to assist the caregiver with some of the physi-
cal burdens of the patient’s care. Last, the disruption
in a patient’s decision-making capacity caused by
delirium may serve as a trigger to discuss advance di-
rectives, identify a health care proxy and establish the
role of further chemotherapy. Because delirium is a
marker of poor prognosis in cancer patients, an epi-
sode of delirium may prompt oncologists to address
and offer guidance about care wishes for the future.
Further studies will need to be conducted to see if such
interventions help alleviate caregiver anxiety.

Research implications

In addition to confirming clinical impressions, this
study extends the current literature and suggests di-
rections for further investigation. Our study is the first
to describe a connection between caregiver-perceived
delirium in patients and a mental health problem in
caregivers. The relationship between caregiver-per-
ceived delirium and caregiver psychological well-be-
ing should be further evaluated. Future studies should
utilize validated measures of delirium, rather than re-
lying only on reports of caregivers, and should also
utilize a well-validated outcome measure to evaluate
the impact of delirium on caregivers.

Additionally, our study extends the literature on the
mental health of caregivers by finding that caregivers of
delirious patients may be at increased risk for an anx-
iety disorder, rather then a depressive disorder. Previous
literature examining the effects of caregiving, largely in
populations of dementia caregivers, has focused on care-
giver burden and depression as the primary outcomes of
interest.10,40 Many studies of caregivers of cancer pa-
tients with advanced disease do not assess anxiety in
caregivers.22 Future studies, examining caregiver well-
being, should include measures of anxiety.

Study limitations

Our study design has several strengths and weak-
nesses. First, our study relies on retrospective recol-
lection of caregivers about seeing a patient being
confused or delirious as a measure of delirium. Unfor-
tunately, information on past medical history of delir-
ium, which is known to correlate with subsequent
delirium, was not available from our dataset. The abil-
ity of our caregiver-perceived delirium measure to dis-
tinguish between delirium and dementia is unclear.
The correlation of caregiver report of delirium and

delirium diagnosed by a clinician is unknown, but
caregivers have been shown to be accurate at assess-
ing cognitive impairment in patients.41 Although care-
givers may not be able to distinguish between delir-
ium and dementia, the study entry criteria were
designed to exclude patients with dementia from en-
rollment in the study. Study exclusion criteria, an ad-
equate score on the SPMSQ and the rigor of the in-
terview all argue against the presence of significant
dementia in these patients. Additionally, the care-
giver’s report of delirium was associated with a lower
SPMSQ score, and worse performance status, which
have been shown to correlate with delirium27,42 and
lend validity to our measure, of caregiver-perceived
delirium. When we found the strong statistical rela-
tionship between anxiety and caregiver-perceived
delirium, we looked for support of the alternate hy-
pothesis that caregivers with generalized anxiety might
be prone to over-report confusion or delirium in pa-
tients. We postulated that the overreporting bias would
not be unique to reported delirium but would occur in
response to other caregiver exposures as well. How-
ever, when we examined this question, we found that
caregivers with generalized anxiety were not more
likely to report witnessing other forms of patient dis-
tress, such as pain, vomiting or falls on a multivariate
analysis. As a cross-sectional study, we cannot fully
address the issue of causation, but our findings do not
support the hypothesis that anxiety leads to an over-
reporting bias of other types of stressful experiences
in terminally ill patients. A planned analysis of longi-
tudinal data, when it becomes available, will determine
more conclusively the direction of causality.

While we had a large sample of cancer caregivers
on which to conduct our study (n � 200), those with
reported symptoms of delirium (n � 38) and those
with generalized anxiety (n � 7) were relatively few
in number. The small number of subjects with the pri-
mary outcome of interest (generalized anxiety) limits
our ability to conduct analyses and puts us at risk for
overtesting. Additionally, even if we were able to
prove (which our cross-sectional data cannot) causal-
ity from caregiver-perceived delirium to caregiver
anxiety, we recognize that caregiver-perceived delir-
ium would be only one of many factors that could con-
tribute to caregiver anxiety. For example, caregivers
who are already predisposed to mental health prob-
lems may be more susceptible to developing general-
ized anxiety, after being exposed to delirium in a pa-
tient. However, the persistence of the relationship
between caregiver-perceived delirium in the patient
and caregiver anxiety in bivariate and two multivari-
ate models lend validity to our findings.
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CONCLUSION

Our findings of an association between caregiver-
perceived delirium in patients and generalized anxiety
in caregivers support the hypothesis that the develop-
ment of delirium leads to increased anxiety in care-
givers. This is the first report of an association between
reports of patient delirium and a caregiver mental
health outcome. Further studies using a validated tool
to measure delirium and longitudinal data collection
are warranted.
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