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ORIGINAL ARTICLE

Cognitive dysfunction in patients with brain metastases:
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Abstract
Purpose Neurologic deficits that may be manifested as cog-
nitive impairment contribute to the challenges faced by care-
givers of patients with brain metastases. To better address their
needs, we examined how caregivers respond to these chal-
lenges and explore the relationship between the patient’s cog-
nitive impairment and caregiver resilience and coping.
Methods We conducted a descriptive, cross-sectional study
using self-reported data from 56 caregivers of patients with brain
metastases. Study participants from a comprehensive cancer cen-
ter were asked to complete a series of instruments that measured
their perception of the patient’s cognitive dysfunction (revised
memory and behavior problems checklist, RMBC), their own
personal resilience (Resilience Scale, RS), and their utilization
of a broad range of coping responses (COPE inventory and
Emotional-Approach Coping scale).

Results Caregivers reported that memory-related problems
occurred more frequently in the patients they cared for com-
pared to depression and disruptive behavior (mean scores 3.52
vs 2.34 vs. 1.32, respectively). Coping strategies most fre-
quently used by caregivers were acceptance (3.28), planning
(3.08), and positive reinterpretation and growth (2.95). Most
caregivers scored moderate to high on the RS (77%). The
coping strategy acceptance correlated significantly with the
memory and disruptive behavior subscales of the RMBC.
Conclusions Given the protective effect of problem-focused
coping and the high rate of caregivers utilizing less effective
coping strategies in instances of worsening cognitive dysfunc-
tion, healthcare professionals need to systematically assess the
coping strategies of caregivers and deliver a more personalized
approach to enhance effective coping among caregivers of pa-
tients with brain metastases.

Keywords Brain metastases . Caregiver burden .

Cognitive dysfunction . Coping . Resilience

Introduction

The number of people of all ages in the USAwho have cancer
is projected to grow to 18.1 million in 2020, a 30% increase
from 2010 [1]. The rise in the prevalence of cancer conse-
quently increases the population at risk for developing brain
metastases, with the reported annual incidence estimated be-
tween 98,000 and 170,000 [2–4]. Brain metastases can lead to
rapid deterioration in quality of life (QOL) brought on by
progressive neurologic deficits which can be a daunting chal-
lenge for family caregivers [5]. Neurologic deficits that may
be manifested as cognitive impairment may contribute to the
challenges faced by caregivers of patients with brain metasta-
ses. It is therefore important to examine how caregivers
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respond to these challenges and explore the relationship be-
tween the patient’s cognitive impairment and caregiver resil-
ience and coping.

It has been reported that family caregivers provide greater
than 80%of the care needed by patients with cancer during initial
treatment phases and close to 60% during the last year of life [6].
While family caregiving can be regarded as rewarding and pos-
itive, studies have shown the negative emotional (e.g.,
depression and anxiety) and physical (e.g., altered immune
function, hypertension, poor overall physical health) con-
sequences of caregiving on the caregiver [7]. Furthermore,
studies have documented a reduction in caregiver QOL
with increased responsibilities [8].

Cognitive impairment

While there is a wealth of literature on caregiver burden in
cancer, more information is needed on a variety of predictors
of caregiver burden, including situational and personal factors,
(e.g., patients’ cognitive functioning and caregivers’ coping
and resilience). In patients with primary brain tumors, cogni-
tive impairment has been identified as a leading cause of dis-
ability and the single greatest cause of patient distress [9] that
potentially contributes to increased caregiver burden. In a
study of patients with high-grade gliomas, alterations in cog-
nitive function were shown to reflect the severity of the un-
derlying disease, which was not always apparent in measure-
ments of functional or performance status such as the
Karnofsky or Barthel scores [10]. Assessment of patients’
cognitive functioning can help determine the differential con-
tributions of the neurocognitive effects of brain metastases on
caregiver burden [11]. However, assessment and interpreta-
tion of neurocognitive function in brain metastases can be
challenging, as assessment is confounded by multiple vari-
ables that include neurotoxic effects of previous anti-cancer
therapies and supportive care agents and the presence of mood
disorders.

What makes the experience of caregivers of patients
with brain metastases unique is that caregivers are forced
to deal not only with the emotional sequelae of a metasta-
tic cancer diagnosis [12] but also with the physical and
cognitive consequences that accompany the brain metas-
tases [13]. The relationship between the patients’ cogni-
tive function and caregiver burden in patients with intra-
cranial tumors, including brain metastases, warrants fur-
ther investigation because literature in this area is scant.
We have learned from studies done in other populations
that variables associated with burden in caregivers of pa-
tients with cognitive impairment, include resilience, an
inherent personality characteristic that can be developed
throughout the caregiving trajectory, and coping, the care-
givers’ response to burden [14–16].

Caregiver resilience and coping

Resilience, a personality trait that allows individuals to with-
stand stress and adapt to adversity, has been defined both as a
preexisting trait and a dynamic, modifiable process [17, 18].
Resilience may affect variability in caregiver burden by de-
creasing the likelihood of distress from caring for an impaired
individual or increasing the benefits derived from social sup-
port. It is a variable that can influence the perception of care-
giver burden and have a protective effect on various health
outcomes in cancer caregivers. While numerous papers have
beenwritten about resilience in caregivers of neurocognitively
impaired individuals [19–25], few studies examined resilience
in caregivers of patients with cancer.

Coping, described as voluntary internal psychological pro-
cesses to address the demands created by stressful events, is
recognized as a mediator of stress-related mental and physical
health outcomes that carries a significant intervention poten-
tial [26]. Interventions aimed at improving the coping skills of
caregivers can easily be tailored to fit the needs of individual
caregivers and have been shown to be effective in moderating
the burden associated with the caregiving experience [27].
Coping can be considered effective to the extent that caregiver
burden is reduced.

The purpose of this study was to examine the impact of the
patients’ cognitive impairment on caregiver resilience and
caregiver coping strategies. The study was guided by the fol-
lowing research questions:

1. What is the level of observed cognitive impairment
among patients with brain metastasis?

2. Which coping styles are most frequently used by
caregivers?

3. What is the extent of the caregiver’s perceived resilience?
4. Is cognitive impairment negatively associated with care-

giver resilience?
5. Is caregiver-perceived cognitive impairment associated

with specific, caregiver coping strategies?

Methods

Conceptual framework

The Comprehensive Health-Seeking and Coping Paradigm
(CHSCP) was the conceptual framework used in our caregiver
research [28]. While caregiver research is driven by multiple
disciplinary perspectives and theoretical orientations [29], one
of the most common approaches used to guide caregiving
research is from the perspective of the stress process.
CHSCP proposes that a number of factors impact health out-
comes. It describes antecedents and variables that influence
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long-range consequences and is guided by the nursing per-
spective on health seeking and coping [28, 30, 31].

The CHSCP is a complex, multi-dimensional framework
that depicts a highly interactive relationship among variables
[28, 32–35]. In this study, situational factors that might be
relevant to predictors of caregiver burden was represented
by the patients’ cognitive impairment, personal factors that
describe individual characteristics and traits was measured
using resilience, and health seeking and coping behavior
was represented by caregivers’ coping strategies.

Design

We initiated the study using a cross-sectional analysis of
self-reported data among caregivers of patients with brain me-
tastases. Data were obtained using a survey instrument that
had undergone pilot testing using a small group of cancer
caregivers [36]. Given that all but the demographics section
of the survey were already tested for validity and reliability,
pilot testing of the survey instrument was conducted to ap-
praise possible trends in missing data, determine clarity of
instructions, seek feedback on the formatting and organization
of the instruments, estimate time to completion, and desirabil-
ity and ease of use. This study was approved by the
Institutional Review Boards (IRB) of the academic and
healthcare campuses that have oversight of the research staff
and participants.

Sample

The sample for the study consisted of family caregivers of
patients with brain metastases from any solid tumor. Awaiver
of informed consent was granted by the IRB for the patients
with brain metastases who were acknowledged as secondary
subjects based on Title 45 Code of Federal Regulations Part
46. Convenience sampling was used to enroll eligible care-
givers at a comprehensive cancer center in Southern
California. Inclusion criteria were (a) age ≥18 years; (b)
self-identified primary caregiver of patients diagnosed with
brain metastasis; (c) able to speak, read, and understand
English; (d) willing to participate in completion of surveys;
(e) co-resided with the patient with brain metastasis; and (f)
provided a minimum of 4 h of direct care for at least 3 days per
week. Inclusion criteria were not limited by the type of rela-
tionship such as spouse, parent, child, sibling, and friend, or
by the duration of caregiving role or the level of dependency.

Procedure

Recruitment of subjects involved the use of informational flyers
that described the study and included the criteria for enrollment
and contact information of the research team. The flyers were
placed in strategic locations and made available to patients,

caregivers, providers, and staff in three departments
(multispecialty cancer clinic, infusion center, and radiation oncol-
ogy clinic) in a comprehensive cancer center. Participants who
agreed to be contacted by the study team were approached and
were offered more information about the study.

Eligible subjects who agreed to participate in the study and
signed the consent form were given the option to mail or
hand-deliver the completed survey. All the participants re-
ceived a survey packet that included a cover letter with infor-
mation on the study and a copy of the consent. A
self-addressed, stamped envelope for returning the documents
were also included in the packet. Participants who agreed to
participate were provided with a $5.00 gift card as a small
token of appreciation.

Instruments

Caregiver data form A data collection form was developed
from the relevant literature to collect socio-demographic data,
employment and financial status, educational status, and
health condition. In addition, the caregivers were asked to
recall the history of the patient’s present illness, including
the date of initial diagnosis of the primary cancer, date of
diagnosis of the brain metastasis, cancer treatment modalities
received, and other comorbidities.

Cognitive dysfunction The caregiver’s perception of the pa-
tient’s cognitive dysfunction was measured using a modified
version of the Revised Memory and Behavior Problems
Checklist (RMBC), a brief, conceptually, and psychometrical-
ly sound instrument for assessing behavioral problems [37,
38]. The RMBC has demonstrated concurrent and discrimi-
nant validity and a Cronbach’s alpha of 0.67–0.90. The mod-
ified RMBC (mRMBC) uses the same 24 stimulus phrases as
the original instrument. It provides one global score and three
subscale scores for memory, depression, and disruptive behav-
ior. The modification was a change from Likert-type scale
responses indicating frequency of each problem (0 = never
and 4 = daily or more often) to Byes^ or Bno^ indicating
occurrence of the observable behavioral problem during the
past week [37]. Behaviors that have occurred in the past week
were then scored on caregiver reaction using a five-point
Likert scale where 0 = not at all bothersome or upsetting to
4 = extremely bothersome or upsetting. Cronbach’s alpha for
the mRMBC ranged from 0.55 to 0.78 for the number of
problem subscales and 0.73 to 0.87 for the total reaction sub-
scales. Spearman rank-order correlation between the mRMBC
scores and the Center for Epidemiological Studies Depression
(CES-D) scale revealed moderate positive correlations [37].

Resilience Caregiver resilience was measured using the
Resilience scale (RS-25) developed by Wagnild and Young
[39]. Caregivers were asked to state the degree to which they
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agreed or disagreed with each of the 25 items on this scale that
were scored on a 7-point scale, with 1 = disagree and 7 = agree.
Possible scores ranged from 25 to 175 with higher scores
reflecting higher resilience. The reported internal consistency
was high with a coefficient alpha of 0.91, and item-to-total
correlations ranged from 0.37 to 0.75, with the majority falling
between 0.50 and 0.70 (p ≤ 0.001).

Coping The coping responses of the caregiver were measured
by the COPE Inventory [40] and the Emotional-Approach
Coping (EAC) scale [41]. The COPE Inventory is a 60-item
questionnaire that was developed to assess a broad range of
coping responses, specifically to assess the different ways
people respond to stress. The scale assessed 15 conceptually
distinct methods of coping, and respondents were asked to rate
the frequency with which they utilized each strategy based on
a Likert-type scale, ranging from 1 (BI usually don’t do this at
all^) to 4 (BI usually do this a lot^). Scores on each subscale
range from 4 to 16, with higher scores indicating greater use of
that coping strategy. Cronbach’s alpha reliability coefficients
for the majority of scales ranged from α = 0.45 to 0.92 with
one scale falling below 0.6.

The EAC scales, which are typically embedded in the
COPE Inventory, has also undergone psychometric testing
that revealed high internal consistency, test-retest reliability,
and convergent and discriminant validity. The EAC includes
two subscales (emotional processing and emotional expres-
sion) of eight items for each. Use of emotional processing is
an active attempt to acknowledge and understand emotions,
while use of emotional expression is said to assist in regulating
the individual’s social environment [41]. Similar to the COPE
Inventory, respondents were asked to rate each item on a four-
point scale. Subsequent tests supported the predictive validity
of the scales with regard to adjustment to stressful encounters
[41]. Cronbach’s alpha for the eight-item scales ranged from
0.72 to 0.94, with correlations for test-retest reliabilities rang-
ing from 0.63 to 0.89 [41].

Data analysis

IBM SPSS 21.0 software (SPSS Inc., Chicago, IL, USA) was
used for statistical analysis. Descriptive data, including fre-
quencies and percentages of demographic variables, were
used to describe the sample. Occurrence scores for memory-
related problems, affective distress, and disruptive behaviors
were determined by adding the scores on items that occurred
during the past week while reaction scores for the subscales
were determined by adding the score for each of the items on
the subscale.

The occurrence of behavioral problems, the caregiver reac-
tion to memory and behavioral problems of patients, and the
utilization of coping strategies of caregivers were summarized
as means and standard deviations. The scores for caregiver

resilience were summed and categorized into six categories
ranging from Bvery low^ to Bhigh^ as recommended in instru-
ment scoring instructions [39] and summarized as frequencies
and percentages. In scoring instruments, missing items were
imputed as the average of non-missing items in the subscale,
assuming that data were missing at random. Spearman’s rho
was used to examine correlations between the patients’ cog-
nitive impairment and caregivers’ coping and resilience.
Statistical significance was set at p < 0.05.

Results

The study team received 56 completed surveys from 104 care-
givers who responded to the flyers and were sent a survey
packet, yielding a response rate of 53.8%. The response rate
was within the range for mail-in surveys but lower when com-
pared to similar cancer caregiving studies [42, 43]. Since de-
mographic or identifying data were not collected during the
screening and consenting process, we were not able to distin-
guish between responders and non-responders.

Description of the sample population

The characteristics of the caregivers are presented in Table 1.
Most caregivers were women (69.6%, n = 39) and white
(71.4%, n = 40) with a mean age of 56.3 years. Caregivers
were most often the spouses or partners of care recipients
(67.9%, n = 38), and a subset of caregivers reported they were
also the primary caregiver for at least one other individual in
addition to the care recipient with brain metastasis (26.8%,
n = 15). Table 2 presents data from caregivers who responded
to questions about the clinical characteristics of the patients
with brain metastases.

What is the level of observed cognitive impairment
among patients with brain metastasis?

The sample means for the number of problem behaviors
for each of the mRMBC occurrence subscales were
3.52 ± 2.42 for memory, 2.34 ± 2.12 for depression, and
1.32 ± 1.63 for disruptive behavior, with a global mean of
2.39 ± 2.26. Caregivers reported that memory-related
problems occurred more frequently compared to depres-
sion and disruptive behavior. The mRMBC reaction sub-
scale means were 4.50 ± 5.63, 4.59 ± 5.74, 2.14 ± 3.57,
and 3.74 ± 5.18 for memory, depression, disruptive be-
havior, and global reaction, respectively. Table 3 includes
the minimum and maximum reported problems for each
of the subscales.
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Which coping styles were most frequently used
by caregivers?

The most frequently used coping strategies included accep-
tance, planning, positive reinterpretation and growth, active
coping, and suppression of competing activities. The least
frequently used strategies included substance use, denial,
and behavioral disengagement. For the EAC scale, mean
score for emotional processing was 2.61 ± 0.68 and the
mean score for expression was 2.47 ± 0.69 (Table 4).

What is the extent of the caregiver’s resilience?

For resilience, the caregivers scored an overall mean of
146.36 ± 17.02 (range 25–175) on the RS-25. Most care-
givers scored moderate to high on the scale (n = 43, 77%)
(Table 5).

Is cognitive impairment associated with specific, caregiver
coping strategies?

In our sample, the coping strategy acceptance correlated sig-
nificantly with the memory and disruptive behavior subscales
of the mRMBC, both for occurrence and strength of reaction
(Table 6).

Is cognitive impairment associated with caregiver
resilience?

In our sample, only the occurrence of memory problems mea-
sured by the mRMBC had a significant negative correlation
with caregiver resilience. There was no correlation between
caregiver resilience and the mRMBC subscales for disruptive
behavior and depressive symptoms (Table 6).

Table 1 Demographics of caregivers of patients with brain metastasis
(N = 56)

Characteristics Mean ± SD or n (%)

Age (years) 56.3 ± 14.9

Gender

Female 39 (69.6%)

Male 17 (30.4%)

Education

Graduate degree 16 (28.6)

College grad 19 (33.9)

Some college 18 (32.1)

High School 1 (1.8%)

Grade school 1 (1.8%)

Missing data 1 (1.8%)

Ethnicity

Not Hispanic or Latino 24 (42.8)

Hispanic or Latino 9 (16.1)

Missing data 23 (41.1)

Race

Asian 9 (16.1)

Black/African-American 2 (3.5)

White/Caucasian 40 (71.4)

Missing data 5 (8.9)

Marital Status

With spouse or partner 48 (85.7)

Without spouse or partner 6 (10.7)

Missing data 2 (3.6)

Income

>$75,000 30 (53.6)

$40,001 to $75,000 10 (17.9)

$20,001 to $40,000 5 (8.9)

<$20,000 6 (10.7)

Missing data 5 (8.9)

Covered by health insurance

Yes 53 (94.6)

No 3 (5.4)

Self-assessment of health

Excellent 19 (33.9)

Good 29 (51.8)

Fair 7 (12.5)

Poor 1 (1.8)

Self-assessed health status compared to 6 months ago

Better 3 (5.4)

Same 45 (80.3)

Worse 8 (14.3)

Relationship

Spouse/significant other 38 (67.9)

Son/daughter 9 (16.1)

Parent 3 (5.3)

Brother/sister 2 (3.6)

Son-in-law/daughter-in-law 1(1.8)

Table 1 (continued)

Characteristics Mean ± SD or n (%)

Missing data 3 (5.3)

Length of time caring for patient

>24 months 24 (42.8)

13–23 months 10 (17.9)

7–12 months 7 (12.5)

<6 months 14 (25.0)

Missing data 1 (1.8)

Primary caregiver for others

Yes 15 (26.8)

Note. Values are mean ± SD or n (%)
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Discussion

Cognitive impairment among patients with brain
metastasis

In this study, themRMBCwas used for caregivers to indicate the
occurrence of behavioral problems of patients with brain

metastases. In our sample, memory problems were most fre-
quently reported (mean = 3.52, SD = 2.42). A study measuring
neurocognitive function in patients with brain metastases found
that despite a high functional status, 76 and 70% of the patients
demonstrated impairment with Hopkins Verbal Learning Tests
recall and delayed recall, respectively [44]. While our results
were consistent with findings from a previous research study

Table 2 Clinical characteristics
of patients with brain metastases
based on caregiver recall

Characteristics n (%)

Primary Tumor Site

Breast 4 (7.1)

Lung 12 (21.4)

Melanoma 6 (10.7)

Other (bladder, cervical, colon, gastric, kidney, ovarian, renal) 8 (14.4)

Missing data 26 (46.4)

Number of metastatic lesions

1 12 (21.4)

2–3 9 (16.1)

≥4 11 (19.6)

Missing data 24 (42.9)

Surgical treatment of brain metastasis

Yes 23 (41.1)

No 19 (33.9)

Not sure 2 (3.6)

Missing data 12 (21.4)

Chemotherapy for brain metastasis

Yes 22 (39.3)

No 13 (23.2)

Not sure 4 (7.1)

Missing data 17 (30.4)

Stereotactic surgery for brain metastasis

Yes 14 (25.0)

No 17 (30.4)

Not sure 6 (10.7)

Missing data 19 (33.9)

Whole brain radiation for brain metastasis

Yes 15 (26.8)

No 14 (25.0)

Not sure 5 (8.9)

Missing data 22 (39,3)

Table 3 Scores for the modified
version of the revised memory
and behavior problem checklist

mRMBC subscales Behavior occurrence No. of problem behaviors reported Caregiver reaction

Mean ± SD Min Max Mean ± SD

Memory 3.52 ± 2.42 0 7 4.50 ± 5.63

Depression 2.34 ± 2.12 0 9 4.59 ± 5.74

Disruptive behavior 1.32 ± 1.63 0 8 2.14 ± 3.57

Total Score 2.39 ± 2.26 0 24 3.74 ± 5.18
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using mRMBC in patients with dementia showing that memory
problems were most frequently reported by caregivers
(mean = 5.08, SD 1.55), we found that depression was the prob-
lem that most bothered the caregivers in our study [37]. A similar
study conducted among caregivers of patients with Alzheimer’s
disease revealed that memory problems were most frequently
reported, but disruptive behaviors elicited the most negative re-
actions [45].

Cognitive deficits create care demands for the caregivers
and increase the number of tasks with which the caregiver
must render assistance. In patients with primary brain tumors,
cognitive dysfunction has been consistently linked to in-
creased caregiver demands [46] and when compared with

functional status, cognitive status was found to be a much
stronger predictor of caregiver burden [47].

In addition to the impact of cognitive impairment on care-
giver burden, in patients with intracranial tumors, cognitive
function has now become an important marker to determine
whether a positive neuroimaging response truly translates into
a clinical benefit for the patient [48].

Coping among caregivers of patients with brainmetastasis

Coping strategies used by caregivers are important variables
to consider within the context of this study. Coping is concep-
tualized as an effort made by the caregiver to manage the
burden of caregiving regardless of the outcome.

Our results revealed that the most frequently used coping
strategies included acceptance, planning, positive reinterpre-
tation/growth, active coping, and suppression of competing
activities. The least frequently used strategies included sub-
stance use, denial, and behavioral disengagement.
Interestingly, these clusters of coping strategies, made up of
what theoretically can be classified as adaptive (frequently
used strategies) and questionable (less frequently used strate-
gies) coping strategies, have been found to be correlated, al-
beit weakly [40]. Acceptance is a functional coping response
that is particularly important in situations wherein the stressor
is interminable (e.g., providing care at the end-of-life) in con-
trast to a stressor that can be managed by active coping skills.

Planning and active coping are problem-focused coping
strategies that involve outlining and executing direct action,
and suppression of competing activities relates to eliminating
distraction to allow focus on the task at hand [40]. For the
EAC scale, emotional processing and expression were report-
ed at similar levels.

Resilience in caregivers of patients with brain metastasis

Our sample’s mean RS-25 scale score were within the average
range of RS-25 scores in multiple studies involving a variety
of individuals of different ages, socioeconomic, and educa-
tional backgrounds (range 140–148) [49]. Previously pub-
lished studies have reported a positive correlation between
higher resilience scores and positive factors, i.e., coping effec-
tiveness and optimism, and an inverse relationship between
resilience and perceived burden and depression [50].

Cognitive impairment and caregiver coping strategies

In our sample, the caregiver coping strategy acceptance was
found to be significantly correlated with patients’ memory
problems and disruptive behavior. Acceptance is an active
coping strategy in situations where the stressor is not likely
to change [40].

Table 4 Distinct aspects of coping using the COPE Inventory and the
Emotional Approach Coping scales (N = 56)

Mean ± SD

COPE Inventory

Acceptance 3.28 ± 0.60

Planninga 3.08 ± 0.68

Positive reinterpretation and growth 2.95 ± 0.81

Active copinga 2.88 ± 0.61

Suppression of competing activitiesa 2.76 ± 0.72

Religious coping 2.69 ± 1.17

Use of emotional social support 2.57 ± 0.75

Use of instrumental social supporta 2.45 ± 0.82

Restrainta 2.38 ± 0.52

Focus on and venting of emotion 2.29 ± 0.69

Mental disengagement 2.19 ± 0.48

Humor 1.83 ± 0.90

Behavioral disengagement 1.59 ± 0.58

Denial 1.45 ± 0.71

Substance use 1.31 ± 0.59

Emotional Approach Coping

Emotional processing 2.61 ± 0.68

Emotional expression 2.47 ± 0.69

Note: scores range from 1 = BI usually do not do this at all^ to 4 BI usually
do this a lot^
a Problem-focused coping strategies

Table 5 Resilience (N = 56)

Resilience category Possible range N (%)

Very low 25–100 0 (0)

Low 101–115 3 (5.36)

On the low end 116–130 10 (17.86)

Moderate 131–145 8 (14.29)

Moderately high 146–160 24 (42.86)

High 161–175 11 (19.64)

Support Care Cancer



Very few studies have investigated the association between
caregivers’ coping and patients’ cognitive impairment. One
recent study in patients with dementia reported an association
between higher patient neuropsychiatric symptoms at baseline
with less use of behavioral and mental disengagement strate-
gies by caregivers [51]. Another study indicated that care-
givers tend to fall back on emotion and avoidance style coping
strategies as cognitive impairment increases [24]. One could
assert that dysfunctional coping strategies utilized in highly
stressful situations associated with cognitive impairment or
neuropsychiatric symptoms aggravate perceived caregiver
burden subsequently leading to poorer caregiver outcomes,
i.e., depression, illness, and diminished QOL [51].

Most literature exploring caregiver coping strategies em-
phasizes the moderating or mediating effect of coping on care-
giver burden and/or long-term outcomes in patients who are
recipients of care or in caregivers themselves [51, 52]. One
perspective that we wanted to highlight based on the results of
our study is the causal relationship between variables. The
results that we have presented in this paper show a correlation
between acceptance as a coping strategy and the caregivers’
report of occurrence and their reaction to the patients’memory
problems and disruptive behavior; but correlation does not
necessarily establish causation. It can be argued that care-
givers who have fewer resources and/or more perceived dis-
tress are copingmore and therefore have higher coping scores.

Cognitive impairment and caregiver resilience

Our data showed that the occurrence of memory problems in
patients with brain metastases had a significant negative cor-
relation with caregiver resilience. This association has also
been shown in a study in caregivers of patients with dementia
[24]. In the absence of a previous study in patients with brain
metastasis, this finding should be carefully taken into consid-
eration in the context of evaluating caregiver coping strategies
and patient’s cognitive impairment because caregivers who
use problem-focused coping strategies generally perceive
themselves as more resilient [24]. In addition, the observation

that caregivers tend to fall back on emotion and avoidance-style
coping strategies as cognitive problems increase should be fur-
ther studied. Resilient caregivers of patients with dementia were
found to have a better outlook; higher quality relationship with
the care recipient; and well-informed, adequately supported, and
appropriate users of healthcare resources [53].

Limitations and future research

This study is not without its limitations. We have a small
sample that precluded more complex analyses, such as regres-
sion analyses for each type of coping and resilience scores (not
categories). The cross-sectional design of our study also
prevented us from capturing changes that may occur over
time, an important concept to integrate in a patient population
that may exhibit worsening cognitive function during their
disease course. The lack of diversity in the demographic char-
acteristics of our sample and in the patient-caregiver relation-
ship adds to the limitations of our study. Over 70% of our
participants self-reported as White/Caucasian and have an in-
come above the federal poverty level for a family of three.
These variables have been shown to differentially impact the
caregiving experience. In addition, the cross-sectional design
restricted the analysis of causality and directional relationships
among the variables. Another limitation is that cognitive im-
pairment was measured using a proxy rating by the caregiver;
however, it is important to note that the conceptual framework
takes cognitive appraisal into consideration. We want to em-
phasize that the coping strategies utilized by the caregivers
will be in response to their personal appraisal of the situational
factors contributing to the stressful situation.

We have already planned to conduct future replication studies
with larger and more varied samples to confirm the generaliz-
ability of our findings. We recognize that the caregiver’s percep-
tion of the patients’ cognitive impairment may still be indepen-
dent of the clinical assessment of the patients’ cognitive function-
ing by a neuropsychologist or through a battery of
neurocognitive assessment tests. We suggest that congruence of

Table 6 Spearman’s rho correlation for mRMBC and coping/EAC (reporting only coping subscales with statistically significant results) and RS

mRMBC Positive
re-interpretation
or Growth

Mental
dis-engagement

Active
coping

Denial Religious
coping

Acceptance Resilience

Memory Occurrence −0.07 0.13 0.08 −0.18 0.00 0.31* −0.30*
Reaction −0.15 0.28* 0.07 −0.20 −0.25 0.28* −0.24

Disruptive behavior Occurrence 0.28* 0.11 0.20 −0.24 0.28* 0.42** 0.005

Reaction 0.12 0.08 0.15 −0.14 0.03 0.33* 0.03

Depression Occurrence 0.01 −0.01 0.27* 0.07 −0.14 −0.04 −0.21
Reaction −0.09 0.05 0.26 0.27* −0.21 −0.08 −0.11

*p < 0.05; **p < 0.01
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caregiver assessment with clinical assessment by trained neuro-
psychologists or with the use of validated battery of standardized
neurocognitive tests need to be further explored. In addition, we
acknowledge that a more comprehensive analysis of the relation-
ship between variables is warranted. Future research should in-
clude longitudinal studies to measure how the variables change
over time.

Conclusion

Patients with brain metastases often endure a variety of neu-
rological, cognitive, and emotional problems which, even
with the slightest impairment, can significantly alter QOL.
In the past years, these problems have not been adequately
addressed due to the dismal prognosis.

In the age of precision medicine, the care of the caregiver is
several years behind the powerful advances in the diagnosis
and treatment of cancer. Family caregiver support needs to be
integrated in the care of patients with brain metastases to allow
for a meaningful encounter between healthcare providers and
caregivers in a busy clinic setting, alerting clinicians to their
needs as well as empower them to more efficiently co-manage
the practical consequences of the patient’s disease and its
treatment.

In this study, we gained insight into the complex relationships
between the patient’s cognitive dysfunction and the caregiver’s
coping styles and resilience. Given the protective effect of
problem-focused coping in resilience and the high likelihood
for caregivers to utilize less effective coping strategies in in-
stances of worsening cognitive dysfunction, healthcare providers
need to systematically assess the coping strategies of caregivers
and deliver a more personalized approach to enhance effective
coping among caregivers of patients with brain metastases. This
ultimately should lead to better patient care.
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