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ABSTRACT

Background. Caregivers of adults with cancer often
report a different understanding of the patient’s progno-
sis than the oncologist. We examine the associations of
caregiver–oncologist prognostic concordance with care-
giver depressive symptoms, distress, and quality of life
(QoL). We also explore whether these relationships dif-
fered by caregiver environment mastery, an individual’s
sense of control, and effectiveness in managing life
situations.
Materials and Methods. We used data from a national
geriatric assessment cluster-randomized trial (URCC 13070)
that recruited patients aged 70 years and older with incur-
able cancer considering any line of cancer treatment at
community oncology practices, their caregivers, and their
oncologists. At enrollment, caregivers and oncologists esti-
mated the patient’s prognosis (0–6 months, 7–12 months,
1–2 years, 2–5 years, and >5 years; identical responses were
concordant). Caregivers completed the Ryff’s environmental
mastery at enrollment. At 4–6 weeks, caregivers completed

the Patient Health Questionnaire-2 (depressive symptoms),
distress thermometer, and 12-Item Short-Form Health Survey
(quality of life [QoL]). We used generalized estimating equa-
tions in models adjusted for covariates. We then assessed
the moderation effect of caregiver mastery.
Results. Of 411 caregiver–oncologist dyads (mean age =
66.5 years), 369 provided responses and 28% were concor-
dant. Prognostic concordance was associated with greater
caregiver depressive symptoms (β = 0.30; p = .04) but not
distress or QoL. A significant moderation effect for caregiver
depressive symptoms was found between concordance and
mastery (p = .01). Specifically, among caregivers with low
mastery (below median), concordance was associated with
greater depressive symptoms (β = 0.68; p = .003).
Conclusions. Caregiver–oncologist prognostic concordance
was associated with caregiver depressive symptoms. We
found a novel moderating effect of caregiver mastery on the
relationship between concordance and caregiver depressive
symptoms. The Oncologist 2021;26:310–317

Implications for Practice: Caregiver–oncologist prognostic concordance is associated with greater caregiver depressive symp-
toms, particularly in those with low caregiver mastery. When discussing prognosis with caregivers, physicians should be aware
that prognostic understanding may affect caregiver psychological health and should assess their depressive symptoms. In
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addition, while promoting accurate prognostic understanding, physicians should also identify strengths and build resilience
among caregivers.

INTRODUCTION

Caregivers play a crucial role in the care of older adults with
cancer [1]. They assist patients with daily activities and help
manage cancer- and treatment-related symptoms [1–3].
Caregivers are often involved in patients’ decision-making
throughout the cancer continuum from diagnosis to end-of-
life, serving as important advocates [4, 5]. Therefore, it is
imperative that caregivers have a good understanding of the
patient’s cancer prognosis.

Prior studies have demonstrated that 30%–55% of care-
givers report a different understanding of the patient’s
treatment goal and prognosis compared with the patient’s
oncologist; most caregivers are more optimistic about the likeli-
hood of cure than the oncologist [6–8]. Patients and caregivers
need to have an accurate understanding of prognosis to help
them make informed treatment decisions and prepare for the
future [9, 10]. However, initial research in this area has shown
that accurate prognostic understanding among patients with
cancer correlates with worse patient-reported outcomes, includ-
ing greater depressive and anxiety symptoms and worse quality
of life (QoL) [11–15]. Studies have also demonstrated that
accurate caregiver prognostic understanding is associated with
greater caregiver depressive and anxiety symptoms [13, 16].

Caregiving for older adults with cancer can be demanding
and lead to significant caregiving burden, distress, depression,
anxiety, and poor QoL [17]. Caregiver environmental mastery,
which is an individual’s sense of control and effectiveness in
managing life situations, reflects a caregiver’s ability to cope,
adjust, and adapt to problems [18, 19]. Individuals who report
poor mastery, meaning they do not feel their life circumstances
are controllable, are likely to feel particularly burdened by
caregiving and experience greater depressive symptoms [18,
20]. Among caregivers of patients with cancer, greatermastery
correlates with better caregiver health and less depressive
symptoms [21, 22]. Among patients with advanced cancer,
prior work has demonstrated that the use of certain coping
strategies (i.e., greater use of positive reframing and active
coping) moderated the relationship between accurate prog-
nostic understanding and greater depressive symptoms [12].
However, the moderating effects of caregiver mastery on the
association between caregiver prognostic understanding and
psychological health is currently unknown.

In this study, we examined the association of caregiver–
oncologist concordance in their estimates of patient length of
life with caregiver depressive symptoms, distress, and QoL. We
also explored the moderating effects of caregiver mastery on
these associations. We hypothesized that caregiver–oncologist
concordance would be associated with greater caregiver
depressive symptoms and distress, as well as lower QoL.

MATERIALS AND METHODS

Study Design, Participants, and Setting
This was secondary analysis of a nationwide geriatric assess-
ment cluster-randomized controlled trial (URCC 13070,

NCT02107443; Principal Investigator: Mohile). We have pre-
viously reported the details of the study [7, 23–25]. The
primary study evaluated whether providing geriatric
assessment (GA) and GA-driven recommendations to
patients, their caregivers, and their oncologists increased dis-
cussions about age-related concerns and improved patient
and caregiver satisfaction. Inclusion criteria for patients were
(a) aged 70 or older with incurable cancer (per the determi-
nation of the treating oncologist at the time of enrollment);
(b) considering and/or receiving any line of cancer treat-
ment; (c) had one or more impaired domain on geriatric
assessment (other than polypharmacy; geriatric assessment
domains and definitions of impairment have been reported
previously [7, 23–25]); and (d) able to provide informed con-
sent. One caregiver could enroll with each patient if the
patient wished. Patients were asked: “Is there a family mem-
ber, partner, friend, or caregiver (age 21 or older) with whom
you discuss or who can be helpful in health-related matters.”

A total of 31 community oncology practices in the United
States and within the University of Rochester National
Cancer Institute Community Oncology Research Program
(NCORP) participated in this study and enrolled patients and
caregivers between October 2014 and April 2017. The insti-
tutional review boards at the University of Rochester and at
all the individual NCORP affiliate sites approved the study
prior to enrollment of participants.

Measures

Independent Variable: Caregiver–Oncologist
Concordance in Estimates of Patient Length of Life
At enrollment, caregivers completed a paper questionnaire
and were asked: “Considering the patient’s health and
underlying medical conditions, what would you estimate the
patient’s overall life expectancy to be?” Response options
were 0–6 months, 7–12 months, 1–2 years, 2–5 years, and
more than 5 years. We adapted this question from a previ-
ous study of seriously ill older patients (including those with
cancer) and their caregivers [26]. Oncologists also completed
a same assessment at enrollment. Caregivers and oncolo-
gists were considered concordant if they selected the
same response option.

Dependent Variables: Caregiver Depressive Symptoms,
Distress, and QoL
Four to six weeks following enrollment, caregivers completed
the Patient Health Questionnaire (PHQ)-2 depression screen-
ing tool [27] and distress thermometer [28], as well as the
12-Item Short-Form Health Survey (SF-12), which assesses
QoL [29]. For the PHQ-2, caregivers were asked how often
they have been bothered by the following problems: (a) little
interest or pleasure in doing things and (b) feeling down,
depressed, or hopeless. Each question was scored from
0 (not at all) to 3 (nearly every day), with a range of 0–6 and
a higher score indicating greater depressive symptoms [27].
PHQ-2 ≥ 2 was considered positive screening [27]. Caregiver
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distress was rated from 0 to 10, with a higher score indicat-
ing greater distress [28]. Distress ≥4 was considered moder-
ate in severity [28]. QoL was measured with the SF-12, which
consists of physical and mental health subscales, with each
subscale ranging from 0 to 100 and higher scores indicating
better physical and mental health [29].

Moderation Variable: Caregiver Environmental Mastery
Caregivers completed the Ryff’s environmental mastery at
enrollment [19]. Environmental mastery measures the capac-
ity to cope, adjust, and adapt to problems. The subscale con-
sists of seven statements: (a) In general, I feel I am in charge
of the situation in which I live; (b) the demands of everyday
life often get me down; (c) I do not fit very well with the peo-
ple and the community around me; (d) I am quite good at
managing many responsibilities of my daily life; (e) I often
feel overwhelmed by my responsibilities; (f) I have difficulty
arranging my life in a way that is satisfying to me; and (g) I
have been able to build a home and a lifestyle for myself that
is much to my liking. Options were strongly disagree, dis-
agree, undecided, agree, and strongly agree. The total score
ranges from 7 to 35 (question 2, 3, 5, and 6 were reverse
scored), with a higher score indicating greater mastery [19].
The Cronbach’s α of Ryff’s mastery was 0.76 in our study.

Covariates
Covariates included caregiver demographics, patient cancer
type (gastrointestinal, genitourinary, lung, or other), and
study arm (geriatric assessment or usual care). Caregiver
demographics were age, gender, education (some college or
above, high school graduate, or less than high school), race
(non-Hispanic white or other), annual household income (>
$50,000, ≤$50,000, or decline to answer), and marital status
(married or nonmarried).

Other Relevant Measures
Caregivers were asked the extent they have discussed the
patient’s prognosis with the oncologist. Patient overall sur-
vival was captured by clinical research associates at individ-
ual practices.

Statistical Analyses
We used descriptive analyses to summarize our study popu-
lation and measures. We used a two-sample t test to evalu-
ate caregiver depressive symptoms, distress, and QoL among
concordant versus discordant dyads. We then conducted
generalized estimating equation models to evaluate the asso-
ciations of baseline concordance with caregiver depressive
symptoms, distress, and QoL at 4–6 weeks, adjusting for
caregiver demographic, patient cancer type, study arm, and
accounting for practice sites. Subsequently, we assessed the
moderation effect of caregiver mastery on these associa-
tions. We created an interaction term (concordance [1, con-
cordance; 0: discordance] X mastery [continuous variable])
and included this term, along with both concordance and
mastery as independent variables in the model. If the inter-
action term was significant, we performed analyses within
the subgroups (i.e., higher [median or higher] vs. lower [less
than median] caregiver mastery).

For sensitivity analyses, we divided baseline discordance
into caregivers estimated a longer patient length of life and
oncologists estimated a longer patient length of life. We
repeated the generalized estimating equation models (con-
cordance vs. caregivers estimated a longer patient length of
life and concordance vs. oncologist estimated a longer
patient length of life).

A two-sided p < .05 was considered to be statistically
significant. We used SAS v.9.4 (SAS Institute Inc., Cary, NC)
to perform all analyses.

RESULTS

The primary study included 414 caregiver–oncologist dyads;
3 dyads were excluded because of missing all caregiver
demographics (Fig. 1). Mean age of the 411 caregivers was
66.5 (SD, 12.5; range, 26–92) years. Three-quarters of the
caregivers were female, and 90% were White. Approximately
64% of caregivers had some college education or above, and
43% had an annual household income >$50,000. In terms of
patient cancer type, lung cancer was the most common
(26%), followed by gastrointestinal (23%), genitourinary
(14%), and breast (11%). Other caregiver demographics are
shown in Table 1.

Caregiver–Oncologist Concordance in Estimates of
Patient Length of Life
Among the 411 dyads, 371 caregivers and 408 oncologists
provided estimates of patient length of life at enrollment
(Fig. 2). A total of 369 caregiver–oncologist dyads provided
estimates of patient length of life. Approximately 28%
(n = 103) of the dyads were concordant in their estimates of
patient length of life; 1% dyads estimated the length of life
to be 0–6 months, 5% estimated it to be 7–12 months, 8%
estimated it to be 1–2 years, 8% estimated it to be
2–5 years, and 7% it to be estimated >5 years. Among the
discordant dyads (n = 266), 85% (n = 225) of caregivers esti-
mated a longer patient length of life than the oncologists.

Other Relevant Measures
Of the 396 caregivers that responded to the question “To
what extent have you discussed the patient’s prognosis with

Figure 1. Flow diagram depicting the number of caregivers
included in the secondary analysis.
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the cancer doctor,” 31% (n = 123) reported “completely,”
32% (n = 127) reported “mostly,” 28% reported (n = 112)
reported “a little,” and 9% (n = 34) reported “not at all.”

In terms of actual survival of patients with a caregiver
enrolled (n = 399), 24% died between 0–6 months after
enrollment, 22% died between 7–12 months, and 54% were
alive beyond 1 year.

Caregiver Environmental Mastery
At enrollment, the mean caregiver mastery score was 27.5
(SD, 4.6; range, 7–35; n = 395), higher than prior studies of
cancer survivors [30] and caregivers of frail older adults
[31]. Table 2 shows the distribution of the mastery subscale
items. Approximately one quarter (22.4%) agreed or
strongly agreed with the statement “the demands of every-
day life often get me down.” Similarly, 21.8% agreed or
strongly agreed with the statement “I often feel over-
whelmed by my responsibilities.” Seventeen percent agreed
or strongly agreed with the statement “I have difficulty
arranging my life in a way that is satisfying to me.”

Caregiver Depressive Symptoms, Distress, and QoL
Four to six weeks after enrollment, mean PHQ-2 and dis-
tress scores were 0.65 (SD, 1.3; range, 0–6; n = 350) and 2.7
(SD, 2.6; range, 0–10; n = 347), respectively. Approximately
19% screened positive for depression (PHQ-2 ≥ 2), and
32% reported moderate distress (distress ≥4). For SF-12
(n = 349), mean physical health, mental health, and total
scores were 46.7 (SD, 10.3; range, 15.7–64.7), 50.8 (SD,
10.0; range, 11.2–71.9), and 97.5 (SD, 14.1; range,
53.7–119.1), respectively.

Multivariate Analyses
On multivariate analyses, caregiver–oncologist concordance
in their estimates of patient length of life was associated
with greater depressive symptoms (β = 0.30; p = .04). The

Table 1. Baseline characteristics of caregivers, patient
cancer type, and study arm

Variables Caregivers (n = 411)

Age, mean (SD, range), yr 66.5 (12.5–26–92)

Gender, %

Male 101 (25.6)

Female 310 (75.4)

Marital status,a %

Married 335 (81.5)

Other 76 (18.5)

Race, %

Non-Hispanic White 369 (89.8)

Non-White 42 (10.2)

Education, %

Some college or above 263 (64.0)

High school graduate 118 (28.7)

< High school 30 (7.3)

Annual household income,a %

> $50,000 178 (43.4)

≤ $50,000 151 (36.8)

Decline to answer 81 (19.7)

Patient cancer typea

Breast 44 (10.7)

Gastrointestinal 94 (22.9)

Genitourinary 58 (14.2)

Lung 105 (25.6)

Other 109 (26.6)

Study arm

Intervention 229 (55.7)

Usual care 182 (44.3)
aOne patient had missing data.
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Figure 2. Distribution of caregiver and oncologist estimates of patient length of life.
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associations of concordance with distress (β = 0.47; p = .10),
physical health (β = −1.43; p = .20), mental health
(β = −1.66; p = .21), and QoL (β = −3.21; p = .07) were not
statistically significant (Table 3).

On sensitivity analyses, caregivers in the concordant
dyads reported greater depressive symptoms compared with
those who estimated a longer patient length of life than the
oncologist (β = 0.32; p = .05). Depressive symptoms were not
different between caregivers in the concordant dyads and
those who estimated a shorter patient length of life than the
oncologist (β = 0.26; p = .20).

Moderating Effect
A significant moderation effect was found between concor-
dance and mastery for caregiver depressive symptoms
(p = .02; Fig. 3). Among caregivers with low mastery (less
than median), caregiver–oncologist concordance in estimates
of patient length of life was associated with greater depres-
sive symptoms (β = 0.68; p = .003). Among caregivers with
high mastery (at or above median), concordance was not
associated with depressive symptoms (β = −0.07; p = .63;
Table 3). Mastery did not moderate the associations of con-
cordance with distress and QoL.

Table 2. Distribution of the Ryff’s environmental mastery subscale items

Items
Strongly
disagree, % Disagree, % Undecided, % Agree, %

Strongly
agree, %

In general, I feel I am in charge of the situation
in which I livea

3.6 5.6 11.7 47.7 31.5

The demands of everyday life often get me downa 24.9 38.8 14.0 21.1 1.3

I do not fit very well with the people and the
community around meb

50.0 35.5 9.1 2.3 3.1

I am quite good at managing many responsibilities
of my daily lifeb

3.0 2.8 3.8 48.6 41.8

I often feel overwhelmed by my responsibilitiesb 26.3 37.5 14.4 18.5 3.3

I have difficulty arranging my life in a way that is
satisfying to mec

29.4 39.9 14.0 13.2 3.6

I have been able to build a home and a lifestyle
for myself that
is much to my likingb

4.1 5.1 11.9 46.7 32.2

a17 caregivers had missing data.
b16 caregivers had missing data.
c1 patient had missing data.

Table 3. Multivariate analyses evaluating associations of caregiver–oncologist concordance in estimates of patient length of
life with depressive symptoms, distress, and quality of life

Measures

Caregiver–oncologist concordance in estimates
of patient length of life

p valuea
p value for
interactionBeta Estimate SE

PHQ-2 (n = 328) 0.30 0.14 .04 .02

Environmental mastery <28 (n = 146) 0.68 0.23 .003

Environmental mastery ≥28 (n = 181) -0.07 0.14 .63

Distress (n = 326) 0.47 0.28 .10 .58

Environmental mastery <28 (n = 146) 0.49 0.35 .16

Environmental mastery ≥28 (n = 179) 0.24 0.31 .44

SF-12 (n = 327) -3.21 0.90 .07 .65

Environmental mastery <28 (n = 146) -2.43 2.72 .37

Environmental mastery ≥28 (n = 180) -2.89 1.98 .14

SF-12 Physical Health (n = 327) -1.43 1.10 .20 .27

Environmental mastery <28 (n = 146) -0.33 5.96 .84

Environmental mastery ≥28 (n = 180) -2.10 1.49 .16

SF-12 Mental Health (n = 327) -1.66 1.31 .21 .70

Environmental mastery <28 (n = 146) -2.09 1.89 .27

Environmental mastery ≥28 (n = 180) -0.79 1.42 .58

All models were adjusted for caregiver age, gender, race, income, education, marital status, patient cancer type, and study arm, accounting for
clustering at practice sites.
aInteraction term was not included in the model.
Abbreviations: PHQ-2, Patient Health Questionnaire-2; SF-12, 12-Item Short-Form Health Survey.
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DISCUSSION

In this secondary analysis of a nationwide geriatric assess-
ment cluster-randomized controlled trial, we found that
caregiver–oncologist concordance in estimates of patient
length of life was associated with greater caregiver depres-
sive symptoms. We demonstrated that caregiver mastery
moderated the association between caregiver–oncologist
concordance and caregiver depressive symptoms. Specifi-
cally, we found that caregiver–oncologist concordance was
associated with greater depressive symptoms among care-
givers with low mastery but not among those with high
mastery.

Prior studies have shown an association between accu-
rate patient prognostic understanding and worse patient-
reported outcomes [11–15]. Data on these associations
among caregivers, however, are limited. A prior cross-
sectional study of 167 caregivers of patients with advanced
lung cancer in Japan showed that caregivers with an accurate
understanding of prognosis had greater levels of anxiety and
depression [13]. A separate longitudinal study by Loh et al.
in the U.S. demonstrated that caregiver–oncologist concor-
dance in beliefs about curability was associated with greater
anxiety symptoms among 97 caregivers of adults with
advanced cancers [16]. In this prior study, psychological
health and QoL was assessed 7 months after the death of
the patient, compared with the current study, which exam-
ined anxiety 4–6 weeks following enrollment of caregivers.
Taken together, the findings from these studies emphasize
the necessity of providing psychological and emotional sup-
port to caregivers, especially to those with an accurate
understanding of the patient’s poor prognosis. Of course,
physicians should not be discouraged from disclosing accu-
rate information regarding disease prognosis to patients and
their caregivers. Prior studies have shown that most patients
want to know about prognostic information [32], prognostic
disclosures are not associated with worse patient–physician

relationships [33], and end-of-life discussions are associated
with less aggressive care, which in turn is associated with
lower depressive symptoms in bereaved caregivers [34]. It is
important that oncologists tailor the amount and type of
prognostic information and communicate these information
to both patients and caregivers at the appropriate timing.
When prognosis is disclosed, it is also important that oncolo-
gists facilitate referral to mental health or social work ser-
vices, when appropriate.

Several previous studies have demonstrated associa-
tions of mastery with caregiver outcomes [21, 22, 35]. For
example, Yeh et al. found that mastery was positively corre-
lated with the health of caregivers of patients with cancer
[35]. Greater mastery also correlates with lower depressive
symptoms among caregivers of patients with cancer,
although none of these studies focused exclusively on older
adults with cancer [21, 22]. Nijboer et al. showed that mas-
tery moderated associations between caregiver experiences
and caregiver depression, such that caregivers who per-
ceived caregiving in a negative way and reported lower
mastery were more likely to experience greater depressive
symptoms [22]. Among caregivers of older adults, greater
mastery has been shown to correlate with lower caregiver
burden and less anxiety and depressive symptoms [18].
Caregiver involvement is often more substantial in the care
of older adults [24, 36], and caregivers generally receive
very little training [37, 38]. Therefore, understanding how
mastery is associated with caregiver outcomes among those
caring for vulnerable older adults with cancer is important.

To the best of our knowledge, this study is the first to
demonstrate the moderation effect of caregiver mastery on
the association between caregiver–oncologist concordance
and caregiver depressive symptoms. Successful management
by caregivers of environmental factors and activities (physi-
cally, by being able to provide the needs of their loved ones,
and mentally, by regulating their emotional responses to

Figure 3. Moderation effect of mastery on the association between caregiver–oncologist concordance and caregiver depressive
symptoms.
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caregiving) may decrease the negative impact of prognostic
concordance on their psychological health [39, 40], although
this needs to be investigated further. Examples of interven-
tions that have been shown to improve mastery of caregivers
of patients with other illnesses included the use of
telemonitoring system for heart failure symptoms at home
with follow-up calls by an advance practice nurse and group
programs focusing on problem-solving techniques simulation
for caregivers of patients with dementia [41, 42]. These inter-
ventions could potentially be adapted for caregivers of older
patients with cancer. In fact, electronic symptom monitoring
has been shown to improve patient outcomes [43–45] and
could be further studied in caregivers of these patients. Our
findings also have implications for the development of inter-
ventions targeting both prognostic understanding and mas-
tery among caregivers. One such example is palliative care
interventions for caregivers [46]. In one study, palliative care
improved prognostic understanding among patients with
cancer [39], potentially through improving their coping skills
[12, 47]. Future studies should investigate if palliative care
interventions could improve prognostic understanding and
mastery among caregivers of older patients with cancer and
thereby help decrease caregiver depressive symptoms.

The strengths of our study include its large number of
caregivers of older adults with advanced cancer recruited
from a national sample of community oncology practices.
Our study has several limitations. First, our caregivers were
mostly non-Hispanic White and well-educated, and there-
fore, our results may not be generalizable to caregivers of
other races and ethnicities and with lower education levels.
Second, we excluded approximately one-eighth of the
caregiver–oncologist dyads because they did not provide a
response to the question on patient length of life estimates.
Future studies should explore the characteristics of these
individuals and reasons for why they refuse to answer the
question on patient length of life estimates. Third, we lack
information about the discussions of prognosis among the
patients, caregivers, and oncologists in this study. We did not
ask caregivers if it was helpful for them to discuss or know
the patient’s prognosis. Similarly, we did not ask oncologists
if they had disclosed the patient’s prognostic estimates to
the patients or caregivers. Fourth, we cannot establish cau-
sality among prognostic understanding, mastery, and depres-
sive symptoms. Finally, we did not adjust for multiple testing,
given that this was an exploratory analysis.

CONCLUSION

We found that caregiver–oncologist concordance in patient
length of life estimates was associated with greater caregiver
depressive symptoms. Interestingly, we found that caregiver
mastery moderated this relationship, such that caregiver–
oncologist concordance was associated with greater depres-
sive symptoms among those with lower mastery but not

among those with higher mastery. These findings underscore
a need for additional research to further investigate how
prognostic understanding might lead to depression among
caregivers of patients with cancer, particularly those with
low caregiver mastery. When discussing prognosis with care-
givers, physicians should be aware that prognostic under-
standing may affect caregiver psychological health and
assess their depressive symptoms. In addition, while promot-
ing accurate prognostic understanding, physicians should also
identify strengths and build resilience among caregivers.
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