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Self and proxy symptom reporting
in glioma patient-caregiver dyads: the role
of psychosocial function in rating accuracy
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Abstract

Background lliness-related communication and depressive symptoms within families may play an important role in
caregivers'ability to accurately understand patients’ symptom burden. We examined the associations between these
psychosocial factors and symptom accuracy in patients with glioma and their family caregivers.

Methods Patients and caregivers (=67 dyads) completed measures of depressive symptoms (CES-D), illness
communication (CICS), and QOL (SF-36). Patients reported on their own cancer-related symptoms (MDASI-BT) while
caregivers reported on their perception of the patients’symptoms (i.e., proxy reporting). Paired t-tests and difference
scores were used to test for agreement (absolute value of difference scores between patients and caregiver proxy
symptom and interference severity reports) and accuracy (caregiver underestimation, overestimation, or accurate
estimation of patient symptom and interference severity).

Results Clinically significant disagreement was found for all means scores of the MDASI-BT subscales except for
gastrointestinal symptoms and general symptoms. Among caregivers, 22% overestimated overall symptom severity
and 32% overestimated overall symptom interference. In addition, 13% of caregivers underestimated overall symptom
severity and 21% of caregivers underestimated overall symptom interference. Patient illness communication was
associated with agreement of overall symptom severity (r=—0.27, p=0.03) and affective symptom subscale (r=—0.34,
p<0.01). Caregivers'reporting of illness communication (r=—0.33, p<0.01) and depressive symptoms (r=0.46,
p<0.0001) were associated with agreement of symptom interference. Caregiver underestimating symptom severity
was associated with lower patient physical QOL (p < 0.01); caregiver underestimating symptom interference was
associated with lower patient physical QOL (p <0.0001) and overestimating symptom interference was associated
with lower patient physical QOL (p < 0.05). Patient and caregiver mental QOL was associated with caregiver
underestimating (p < 0.05) and overestimating (p < 0.05) symptom severity.

Conclusion The psychosocial context of the family plays an important role in the accuracy of symptom
understanding. Inaccurately understanding patients experience is related to poor QOL for both patients and
caregivers, pointing to important targets for symptom management interventions that involve family caregivers.
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Introduction
Considering the high disease burden, symptom manage-
ment for patients with glioma (the majority of primary
malignant brain tumors) is an important aspect of suc-
cessful oncological care [1]. While some symptoms,
including depression, fatigue and sleep disturbances, are
commonly experienced by cancer patients regardless of
disease site and treatment type, other symptoms, particu-
larly in the cognitive and neurological domains, tend to
be brain tumor specific [2, 3]. In addition to functional
declines, mood and personality changes present chal-
lenges for patients with glioma and their families alike
[4, 5]. In fact, as the disease progresses, patients with
glioma heavily rely on family members, particularly their
spouses/romantic partners, for care and support [6-8].
Open illness-related communication within families,
meaning members’ willingness to discuss the patient’s
illness, may play an important role in understanding the
patient’s symptom experience. Yet, families often do not
discuss the patient’s symptoms or disclose their concerns
and feelings to each other for several different reasons.
For instance, Zhang and colleagues interviewed caregiv-
ers of cancer patients to evaluate their reasons for not
engaging in open communication with the patient [9].
Most of the families in this qualitative study avoided
communication because they did not want to distress the
patient, with the intention to protect their loved one (i.e.,
protective buffering), which is consistent with other can-
cer literature [10]. Other reasons included the desire for
mutual protection against harmful words or actions and
maintaining optimism [9]. However, attempts to mini-
mize discussion of distressing topics are associated with
increased symptoms of anxiety and depression and may
lead to decreased relationship satisfaction and emotional
distancing within families experiencing cancer [11, 12].
Without open illness communication, caregivers of
patients with cancer and other chronic disease rely on
their perceptions of the patient’s symptom burden to
guide the type of support and care they provide to the
patient [13, 14]. In a longitudinal study, Silveira and col-
leagues examined the association between changes in
caregiver accuracy in their perceptions of the glioma
patient’s symptom severity and changes in actual patient
symptom outcomes. Accuracy was defined by the differ-
ence scores the patient and caregiver reporting. Over-
all, their findings suggest that caregivers overestimate
the severity of patients’ symptoms, and unfortunately,
their accuracy decreases over time (i.e., difference score
became larger) [13]. In fact, recent findings involving
patients with high-grade glioma suggest that caregivers’

proxy ratings of patients’ symptom severity and quality
of life (QOL) shows generally low agreement as defined
by concordance correlation coefficient, particularly if
patients reveal neurocognitive impairments [15]. In the
broader advanced cancer literature, caregivers more
often overestimate patient symptoms, especially when
reporting on psychological symptoms [16]. The role of ill-
ness communication in the dyad’s agreement of symptom
ratings is yet to be explored.

Moreover, while previous research has mainly focused
on identifying patients’ clinical variables (e.g., perfor-
mance status, neurocognitive function) that may be
related to symptom agreement, there is reason to believe
that caregivers’ psychosocial characteristics may play an
important role in their ability to accurately understand
patients’ symptom experience [13—15]. Depression may
be a key characteristic as it is related to cognitive biases
that influence individuals’ perceptions of themselves and
their surroundings. One of the most pervasive tendencies
of depressed individuals is to focus on negative stimuli
(negative attentional bias), and thus, depressed caregiv-
ers may overestimate patients’ symptom experience [17].
Alternatively, because depression is associated with an
increased self-focus, depressed caregivers may be too dis-
tracted by their own experience to accurately interpret
and pay attention to the patient’s symptoms.

Thus, accurately interpreting patients’ symptom expe-
riences may facilitate caregivers’ appropriate level of
care and supportive behaviors, and thus increase patient
QOL. In comparison to overestimating symptoms,
an accurate understanding may decrease unnecessar-
ily burdening the caregiver, and thus, protect caregiver
QOL. The current study seeks to extend the literature
by examining the associations between symptom accu-
racy and patient and caregiver QOL, as previous research
has primarily focused on examining the validity of proxy
reporting as the main study goal. We also seek to gain a
better understanding of the role of patients’ and caregiv-
ers’ psychosocial functioning in symptom understand-
ing (i.e., accurate ratings) to inform the development of
family-focused symptom management interventions.
For this study, similar to Silveira et al., we define accu-
racy in terms of difference scores between patient and
caregiver reports on patient symptom severity and inter-
ference [13]. Using a 1-point rating difference (which is
validated as a clinically meaningful difference), we seek
to determine underestimation (a difference score of >1),
overestimation (a difference score of < —1), or accuracy
(difference score > —1 and <1) in symptom severity and
interference.
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The primary goals of this exploratory study were to
examine:

1. The accuracy in symptom reporting in patients and
their caregivers using the MD Anderson Symptom
Inventory-Brain Tumor Module (MDASI-BT).

2. The association between both patient and caregiver
illness communication and depressive symptoms and
MDASI-BT symptom accuracy ratings.

3. The extent to which accuracy in ratings is associated
with patient and caregiver physical and mental QOL.

Methods

This secondary analysis reports on cross-sectional mea-
sures that were collected prior to randomization as part
of the baseline assessment of a feasibility randomized
controlled trial seeking to pilot-test a yoga intervention
as a supportive care strategy for patients with glioma and
their family caregivers (NCT02481349) [18]. This study
was approved by the Institutional Review Board at The
University of Texas MD Anderson Cancer Center.

Participants

To be eligible for the parent study, patients had to (1) be
newly diagnosed with a glioma and planning to receive
at least 4 weeks of radiotherapy with at least 20 frac-
tions; (2) have a Karnofsky Performance Status (KPS) of
80 or above; and (3) have a family caregiver (e.g., spouse/
partner, adult child, sibling) who is willing to participate.
Patients and caregivers had to be at least 18 years old,
be able to provide informed consent, and be able to read
and speak English. Patients with cognitive deficits that
would hinder the completion of the questionnaires were
excluded from the study.

Procedures

Research staff identified potential participants via
the Institution’s computerized appointment system,
approached potential participants during their ini-
tial radiotherapy consult or simulation visit, screened
patients and caregivers for eligibility, and asked them for
informed consent. If a patient’s caregiver was not present
during the initial contact, the patient was asked for per-
mission to contact the caregiver via telephone to obtain
consent. Once consent was obtained, patients and care-
givers were asked to complete electronically administered
survey measures independently via REDCap. Patients
and caregivers within dyads completed study measures
within 48 h of each other. Each participant received a $20
gift card after completing this survey.
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Measures

Demographics were provided by participants, including
age, gender, race/ethnicity, employment status, education
and type of relationship with the family caregiver (e.g.,
spouse, adult child).

Medical factors including diagnosis (i.e., grade, tumor
location, lateralization, time since diagnosis), prior sur-
gery, concurrent chemotherapy, seizure history, and ste-
roid and anticonvulsant treatment were extracted from
patients’ electronic health records (EHR).

Patient Cancer-Specific Symptoms were assessed with
the MD Anderson Symptom Inventory-Brain Tumor
module (MDASI-BT), which consists of 13 core items
and 9 brain tumor-specific items assessing symptom
severity, and 6 items assessing interference with daily life
on a scale from 0 to 10 [19]. The MDASI-BT measures
the severity of six underlying constructs including affec-
tive (distress, fatigue, sleep disturbance, sadness, and
irritability), cognitive (difficulty understanding, difficulty
remembering, difficulty speaking, and difficulty concen-
trating), neurologic deficit (seizures, numbness, pain, and
weakness), treatment-related (dry mouth, drowsiness,
and lack of appetite), generalized symptom (change in
appearance, change in vision, change in bowel patterns,
and shortness of breath), and a gastrointestinal-related
factor (nausea and vomiting). We present these subscales
along with the total symptom severity and interference
(symptom-related interference with general activity,
mood, work, relations with other people, walking, and
enjoyment of life) subscales. Patients rated their own
symptoms. Caregivers were instructed to rate their per-
ception of the patient’s symptoms (i.e., proxy ratings).

Psychosocial factors

Depressive symptoms were assessed with the Cen-
ter for Epidemiologic Studies Depression Scale (CES-
D), a 20-item self-report measure of 20 items focusing
on the affective component of depression (Cronbach’s
alpha=0.86). A score of 216 is considered the cut-off to
screen for a depressive disorder [20]. Illness Communi-
cation was assessed with the Couples Illness Commu-
nication Scale (CICS), a 4-item instrument capturing
illness-related communication regarding patient and
caregiver comfort with discussing cancer [21]. Each item
is rated on a 5-point Likert scale ranging from 1 (Strongly
Disagree) to 5 (Strongly Agree). Higher scores denote
better illness communication.

Overall QOL was measured with the Medical Out-
comes Study 36-item short-form survey (SF-36) which
assessed 8 distinct domains: physical functioning, physi-
cal impediments to role functioning, pain, general health
perceptions, vitality, social functioning, emotional
impediments to role functioning, and mental health
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yielding a mental and physical composite summary (MCS
and PCS, respectively).

Data analysis

Descriptive statistics (e.g., frequencies, ranges, means,
and standard deviations) were calculated for all measures.
Paired ¢-tests were used to examine group differences
(i.e., patient vs. caregiver) for each study measure along
with inter-correlations coefficients (ICC) were used to
test for interdependence in patient and caregiver scores.
These ICCs are provided to show dyadic interdependence
in scores rather than congruence ratings. Similar to Sil-
veira’s approach, to examine accuracy scores, we trichot-
omized the difference scores (patient score—caregiver
proxy score) in the following manner: a difference score
of < -1 (more negative values) denotes clinically signifi-
cant overestimating; a difference score of >1 denotes clin-
ically significant underestimating; and difference scores
between > —1 and <1 were considered accurate (i.e., not
clinically significant different) [13]. We selected 1-point
difference as it corresponds with the clinically minimum
difference scores reported in MDASI validation studies
(0.5 SD) and is universally used for clinically significant
difference in previous studies using the MDASI [22].
To examine the association between psychosocial vari-
ables (illness communication and depressive symptoms)
and symptom accuracy on the overall symptom severity
and symptom interference subscales, Pearson bivariate
correlations were examined separately for patients and
caregivers. Please note that for interpretation purposes
of these associations, we converted the difference score
assessing accuracy into absolute values. Higher absolute
values indicate lower agreement. To tests for the dyadic
level associations between symptom agreement and
QOL (i.e, PCS and MCS scores) multi-level modeling
(MLM) was used with the PROC MIXED procedure in
SAS (Version 9.4, SAS, Cary, NC, USA) accounting for
the nested data structure (i.e., individuals within dyads).
We tested the main effect of accuracy and role (patient
or caregiver), as well as the interaction between accuracy
and role (i.e., role X accuracy). Significant main effects for
accuracy and interaction effects for role X accuracy were
followed with Bonferroni posthoc comparison analyses
to correct for multiple comparisons.

Results

Sample description

Patient and caregiver (n=67 dyads) demographics and
patient medical factors are portrayed in Table 1. Briefly,
patients had a mean age of 46.8 years (SD=14.4 years),
63% of patients were male, 92.5% were non-Hispanic
White, and 73.2% had a college or more advanced degree.
The majority of patients were staged at Grade III-IV
(83.6%) with a mean length of diagnosis of 18 weeks
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(range=1.4 weeks to 4.2 years). Caregivers had a mean
age of 50.9 years (SD=11.9 years), 79% were female,
69% were spouses, 89.5% were non-Hispanic White,
73.2% had a college or more advanced degree, and 50.8%
were employed. Regarding depressive symptoms, 39.1%
of patients and 48.6% of caregivers endorsed levels of
depression consistent with clinical depression (CES-D
scores, patient: mean=14.51, SD=8.60; caregiver:
mean=15.57, SD=9.67, paired t =—0.74, p=0.46).

Accuracy of self and proxy symptom ratings

Based on paired t-test analyses, patient and caregiver
proxy ratings did not statistically significantly differ on
any of MDASI-BT subscales at p<0.05. ICCs of patient
and caregiver proxy ratings were statistically significant
(except of the cognitive and GI subscales) ranging from
small to moderate coefficients (0.09 —0.50) (Table 2).
Regarding accuracy, 22% of caregivers overestimated and
13% underestimated overall symptom severity and 32%
of caregivers overestimated and 21% underestimated
symptom interference. Table 3 presents detailed accuracy
results including the absolute value of mean difference
scores to demonstrate the magnitude of disagreement
(regardless of the direction of inaccuracy). Clinically sig-
nificant inaccuracy (means scores>1.0) were found for all
means scores of the MDASI-BT subscales except for GI
symptoms and general symptoms.

Bivariate correlates of symptom accuracy ratings and
psychosocial variables for patients and caregivers

Patient illness communication was statistically signifi-
cantly associated with agreement in overall symptom
severity (r=—0.27, p=0.03) and affective symptom sub-
scale (r=-0.34, p<0.01) so that the better the patient
communication scores on the CICS, the lower the symp-
tom inaccuracy. Patient depressive scores were not sta-
tistically significantly associated with overall symptom
severity agreement (r=0.16, p=0.19). Patient illness com-
munication (r=—0.05, p=0.69) and depressive symptoms
(r=0.10, p=0.41) were not statistically significantly asso-
ciated with symptom interference agreement.

For caregivers, neither their illness communica-
tion (r=0.16, p=0.19) nor their depressive symptoms
(r=—0.01, p=0.95) were statistically significantly associ-
ated with symptom severity agreement. Yet, caregivers’
reporting of illness communication (r=-0.33, p<0.01)
and depressive symptoms (r=0.46, p<0.0001) were sta-
tistically significantly associated with symptom interfer-
ence agreement so that those with better communication
and lower depressive symptoms reported less disagree-
ment on the symptom interference subscale.
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Table 1 Sample demographic and medical characteristics (1=67)
Characteristic Patients Caregivers

Age, mean+SD (range), years
Gender, n (%)
Male
Female
Race, n (%)
White
Asian
More than one race
Declined to answer
Hispanic, n (%)
Married, n (%)
Education level, n (%)
High school graduate
Some college or technical school
College graduate
Graduate school
Unknown
Employment status, n (%)
Employed full- or part-time
Taking time off for treatment
Retired
Other (e.g., unemployed, on disability)
Unknown
Household income, n (%)
<$50,000
$50,001-$75,000
$75,001-$100,000
>$100,000
Unknown
Caregiver type, n (%)
Spouse
Other
Disease grade, n (%)
Low grade (I and Il)
High grade (Il and IV)
Unknown
Time since diagnosis, years, mean+SD (range)
Tumor location, n (%)
Frontal
Temporal
Other
Lateralization of tumor, n (%)
Left
Right
Bi-lateral
Unknown
Concurrent treatments, n (%)
Surgery
Chemotherapy
Steroid medication
Anti-convulsant
History of seizures, n (%)
Functional status (KPS), n (%)

468+ 144 (18-75)

2(92.5)
3.0
2(3.0)
1(1.5)
9(134)
0

50 (74.6)

25(37.3)
20 (29.9)
8(11.9)
1(16.5)
345)

7(10.5)
8(11.9)
11(164)
28(41.8)
13(194)

9(134)

56 (83.6)

2(3.0)
0.35+0.71(0.03-4.2)

34 (50.7)
16 (23.9)
17 (25.4)

25(37.3)
33 (49.3)
7(104)
2(3.0)

1(91.0)
4 (95.5)
27 (40.3)
5(82.1)
8(56.7)

509+11.9(28-83)

0 (89.5)
345)
2(3.0)

(3.0
9(134)
56 (83.6)
4(6.0)
13(194)
31 (46.3)
18(26.9)
1(1.5)

34 (50.8)
1(164)

9(134)
1(16.5)

2(3.0)

5(7.5)

6 (9.0)
9(134)
41(61.2)
6 (9.0)
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Table 1 (continued)
Characteristic Patients Caregivers

Normal no complaints, no evidence of disease 12(18.2)

Able to carry on normal activity; minor signs or symptoms of disease 43 (65.2)

Normal activity with effort; some signs or symptoms of disease
Unknown

11 (16.7)
1(1.5)

Note KPS Karnofsky Performance Status

Table 2 Patient self-ratings and caregiver proxy ratings
MDASI-BT subscales, psychosocial function and quality of life

Variables Patient Caregiver ICC Paired
mean (SD) mean t-test
(SD)
MDASI-BT (n=67)
Affective 277 (2.25) 3170 032**  —-1.32
Cognitive 1.52(1.90) 2.08 (2.0 0.09 -1.73
Neurologic 1.34(1.75) 1.69(1.6 0.50%**  —1.70
Gastrointestinal 0.63(1.17) 063(1.0 0.20 -0.04
General disease 1.11(1.31) 115010 047***  —0.28
Treatment-related 167 (1.73) 192019 032**  —-0.95
Overall symptoms 164 (1.34) 193(1.2 0.26* -1.52
Interference 256 (244) 32104 0.31% -1.86
Depressive symptoms ~ 14.69 (8.52)  15.69 0.28* -0.74
(9.67)
lllness communication 1631 (3.18)  14.59 -0.03 2.68*%
(n=64) (3.94)
Physical composite 3599 (6.59) 44.17 0.28* —8.14%**
summary (n=65) (6.90)
Mental composite sum- 4567 (9.14)  44.40 0.14 0.76

mary (n=65)

Note MDASI-BT MD Anderson Symptom Inventory-Brain Tumor, /CC Intraclass

correlation coefficient

*p-value <0.05; **p-value <0.01; ***p-value<0.001

Table 3 Patient and caregiver agreement (n=67)

Dyadic level analyses on accuracy and quality of life
Regarding PCS scores, MLM analyses (accounted for
the dyadic level data structure) revealed a statistically
significant main effect for role (F=65.15 p<0.0001;
means, patient=34.38; caregiver=43.48) and accuracy
of symptom severity (F=5.56, p=<0.01; PCS means,
accurate=41.48,  overestimated=38.67, underesti-
mated=36.56) and a statistically significant interaction
between accuracy and role (F=3.01, p=0.05; patient
means, accurate=37.63, overestimated=35.96, underes-
timated=29.56; caregiver means, accurate=45.32, over-
estimated=41.37, underestimated=43.74). Based on
post hoc comparisons, the PCS means were statistically
significantly lower (i.e., worse physical QOL) for patients
whose caregiver underestimated versus accurately per-
ceived (p<0.01) symptom severity. For caregivers, none
of the comparisons were statistically significant.

We also revealed a statistically significant main effect
for role (F=59.52, p<0.0001) and accuracy (F=13.72,
»<0.0001; means, accurate=42.82, overestimated=39.68,
underestimated=35.68) but no role X accuracy inter-
action effect (F=0.14, p=0.86) for symptom interfer-
ence. When caregivers accurately perceived symptom

MDASI-BT Difference mean score (SD) Accurate Overestimated Underestimated Rank order?
Range n (%) n (%) n (%)

Affective 1.93 (1.60) 23(34.3) 27 (40.3) 17 (25.4) 6
0-7.20

Cognitive 1.73 (2.06) 29 (43.3) 26 (38.8) 12(17.9) 5
0-8.75

Neurologic 1.14(1.31) 34 (50.7) 22 (32.8) 11(16.4) 3
0-7.25

Gastrointestinal 0.80(1.13) 43 (64.2) 15(22.4) 9(134) 1
0-5.00

General disease 0.85 (0.90) 41 (82.1) 14 (20.9) 12(17.9) 2
0-4.75

Treatment-related 1.54 (1.50) 28 (41.8) 21(31.3) 18 (26.9) 4
0-6.00

Overall symptoms severity 1.14(1.14) 40 (59.7) 17 (25.4) 10 (14.9)
0-4.86

Interference 2.14(1.99) 28 (41.2) 24 (35.3) 16 (23.5)
0-7.83

Note MDASI-BT MD Anderson Symptom Inventory-Brain Tumor; the difference mean score is the absolute value of the difference scores (patient score — caregiver
proxy score) so that higher values represent lower accuracy; Accurate, patient score — caregiver proxy score >—1 and < 1; Overestimated, patient score — caregiver
proxy score < -1 (more negative values); Underestimated, patient score — caregiver proxy score>1

2From highest to lowest in accuracy
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interference, both patients and caregivers reported
statistically significantly higher PCS scores than when
caregivers overestimated (p<0.05) or underestimated
(p<0.0001) symptom interference.

Regarding MCS scores, while there was no statisti-
cally significant main effect for role (F=0.01, P=0.93;
means, patient=44.58; caregiver=43.36), the main
effect for accuracy of symptom severity was statistically
significant (F=4.38, p<0.05; means, accurate=45.73,
overestimated =46.94, underestimated =39.23). The inter-
action between accuracy and role was not statistically
significant (F=1.33, p=0.27). When caregivers underes-
timated symptom severity, regardless of role, participants
reported statistically significantly lower MCS scores than
when accurately perceiving (p<0.05) or overestimating
(p<0.05) symptom severity.

We did not find a statistically significant main effect
for role (F=0.15, p=0.70) or accuracy of symptom
interference (F=1.52, p=0.22; means, accurate=46.25,
overestimated=42.83, underestimated=45.37), and the
role x accuracy interaction effect was marginally sta-
tistically significant (F=2.08, p=0.06; patient means,
accurate=48.43,  overestimated=44.54,  underesti-
mated=42.34; caregiver means, accurate=44.06, over-
estimated=41.04, underestimated=48.15). None of the
posthoc comparisons were statistically significant.

Discussion

In this study, we assessed accuracy in symptoms reported
among patients and caregiver proxy to further uncover
symptom understanding in families coping with glioma.
In addition, we examined the association between ill-
ness communication and depressive symptoms and
accuracy, as well as the extent to which accuracy is asso-
ciated with patient and caregiver QOL. Our findings
suggest that there are clinically significant inaccura-
cies between patient and caregiver proxy rating; patient
illness communication is associated with accuracy in
symptom severity; and caregiver illness communication
and depressive symptoms are associated with accuracy
in symptom interference. We also revealed that accu-
racy in symptom ratings is associated with QOL. More
specially, in comparison to accurately perceiving patient
symptoms, underestimating symptom severity is sig-
nificantly associated with poorer patient physical QOL
and patients and caregiver mental QOL. Moreover, in
comparison to accuracy, both under- and overestimat-
ing symptom interference is significantly associated with
poorer patient and caregiver physical QOL.

Our accuracy findings shed further light on the exist-
ing literature that includes conflicting results regarding
the degree of agreement in patient and proxy symptom
and QOL [23-25]. While our findings did not suggest
statistically significant mean differences between patient
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and caregiver proxy ratings of symptom severity and
interference, we did find clinically meaningful inaccu-
racies, with 22% and 32% of caregivers overestimating
and 13% and 21% of caregivers underestimating overall
symptom severity and interference, respectively. More-
over, the overlap between patient and caregiver ratings as
assessed by ICCs was only small to moderate. As such,
our findings support a recent, large study of congru-
ence between high-grade glioma patient and caregiver
QOL reports suggesting little agreement on both generic
and disease-specific outcomes [15]. In our sample, only
the GI symptoms and general symptoms subscales were
found to have high accuracy, suggesting that agreement
in proxy reporting may differ among symptom domains,
with greater inaccuracy found in symptoms associated
with emotional and cognitive functioning as compared to
physical functioning, which may be more easily observed
by caregivers [15, 16]. In addition, within our sample,
the patient mean score for the GI symptoms and general
symptoms subscales were lower than other subscales,
suggesting that accuracy may be higher for symptoms
that patients experience at mild severity.

Of note, our findings extend the existing literature
in an important manner. To the best of our knowledge,
this is the first study to examine the association between
family psychosocial factors (illness communication and
depressive symptoms) and agreement in proxy symp-
tom reporting. Here, we found that illness communica-
tion may influence accuracy, in particular patient illness
communication may influence symptom severity accu-
racy (especially affective symptoms) and caregiver illness
communication may impact symptom interference accu-
racy. Considering that accuracy was lowest for affective
symptoms, the caregiver may not be aware of such symp-
toms unless the patient discloses concerns, especially in
situations of patient buffering (e.g., concealing their con-
cerns and feelings). Moreover, the second lowest accu-
racy was for symptom interference, again, suggesting that
open communication may be necessary for caregivers to
understand how symptoms interfere with patients’ daily
life.

In addition, caregiver depressive symptoms may influ-
ence symptom interference accuracy. Inaccuracy in
symptom interference ratings among dyads where the
caregiver reports depressive symptoms may result from
a reduced ability of the caregiver to perceive the patient’s
symptom impacting daily life due to cognitive processes
such as rumination, inattention, and a heightened self-
focus, that is common among depressed individuals [26,
27]. Alternatively, in the presence of caregiver depres-
sive symptoms, the patient may avoid or hide their own
symptom-related interference seeking to minimize care-
giver burden, maintain optimism, or avoid guilt. Consid-
ering that caregiver depressive symptoms are inversely
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associated with patient illness communication, both of
these processes may be underlying mechanisms which
should be further delineated in future studies to opti-
mally inform targets of psychosocial interventions.

We also revealed that accurately perceiving the patient
symptom experience is important beyond a measure-
ment perspective, as accuracy is associated with patient
and caregiver QOL. In situations where caregivers’
underestimate symptom severity, poor patient physical
and mental QOL may result from inappropriate symp-
tom management and lack of needed care and support.
In contrast, overestimating symptom interference may
result in poor caregiver physical QOL due to an inac-
curate perception of the level of assistance the patient
needs, possibly resulting in unnecessary physical burden.
However, the links between symptom understanding (i.e.,
accuracy) and caregiving behaviors are speculative, and
future research is needed to examine these associations,
ideally in a prospective manner.

Moreover, although our findings suggest the impor-
tance of managing caregiver depressive symptoms and
facilitating illness communication to mitigate inaccu-
racy and improve QOL, additional research is needed to
better understand the mechanisms by which these con-
structs may lead to disagreement in patient and proxy
symptom. More specifically, further work is needed to
establish the contribution of sociodemographic char-
acteristics, patient protective buffering, and caregiver’s
behaviors including cognitive processes that interfere
with accurately understanding the patient’s experience.
Elucidating such mechanisms will inform the develop-
ment of dyadic supportive care interventions aimed at
mitigating symptoms in patients while reducing strain
in caregivers. In addition, given that accuracy may be
dependent on the caregivers’ depressive symptoms and
illness communication in the family, clinicians should
consider the psychosocial function of caregivers when
requesting and interpreting proxy symptom reports.

This study has a few limitations. Importantly, the num-
ber of response options on the MDASI-BT may have
influenced agreement. The MDASI-BT measure offers
a scale ranging from 0 to 10, with 11 response options.
It is possible that greater accuracy would be seen with
a smaller response option scale, simply given the likeli-
hood of selecting the same option with fewer choices.
The research design was cross-sectional and therefore
we cannot establish causality and directionality of asso-
ciations. Patient cognitive functioning was not assessed
in the parent study, therefore we were not able to exam-
ine the association between patient cognitive function-
ing and patient-proxy symptom reporting agreement.
Further exploration is needed to understand how tumor
location may influence patient perception and symp-
tom reporting, and thus accuracy. We only assessed
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depressive symptoms; however, patient and caregiver
anxiety symptoms may also be associated with symptom
perception (e.g., due to associated hypervigilance that
is associated with anxiety). Based on survey completion
times, patients and caregivers provided symptom sever-
ity reports within 48 h of each other. This lag time could
account for discrepancy in symptom severity reports,
given the dynamic nature of symptom experiences. Our
sample size is relatively small and included patients
with high-performance status and a homogenous treat-
ment history, as well as dyads that were generally highly
educated and married. Consequently, it is unclear if our
findings generalize to the larger population, including
patients with lower performance across the treatment
trajectory and families from diverse backgrounds.

Nonetheless, our findings provide insight into the accu-
racy of caregiver proxy reporting for symptom severity
and interference in neuro-oncology setting. Although
prior research has examined the relationship between
patient neurocognitive functioning and patient-proxy
agreement in symptom and QOL reporting, here we offer
initial evidence of a link between illness communication
and caregiver depressive symptoms and rating accuracy
as well as a link between accuracy and QOL for both
patients and caregivers. While often used out of necessity
to assess patient symptoms when the patient is unable to
self-report, we would offer caution in interpretation of
proxy-reporting for symptom severity and interference
in neuro-oncology settings, knowing that psychosocial
function within the family may be important for accuracy
of proxy report. Clinical interpretation of proxy reports
may benefit from an understanding of illness commu-
nication and caregiver depressive symptoms within the
reporting dyad, with an awareness that proxy reports
from dyads with poor illness communication or where a
caregiver reports depressive symptoms may have reduced
accuracy.

Conclusions

The psychosocial context of the family, including dyadic
illness communication and depressive symptoms, plays
an important role in the accuracy of symptom under-
standing. Inaccurately understanding patients experience
is related to poor QOL for both patients and caregivers,
pointing to important targets for symptom management
interventions that involve family caregivers.

Author contributions

MW developed the concept of this research and wrote the manuscript. SS
enrolled participants and collected the presented data. SPW assisted in the
study design, application for funding, facilitated patient recruitment and
oversaw safety procedures. EB assisted in the interpretation of findings and
edited the manuscript. KM developed the study design, obtained funding,
developed the study protocol, oversaw all study procedures and wrote the
manuscript. All authors approved the manuscript.



Whisenant et al. Journal of Patient-Reported Outcomes

Funding

This work was supported by a research grant by the National Institute

of Health/National Cancer Institute (R21 CA218309). Dr. Whisenant is
supported by a research career development award (K12AR084228: Building
Interdisciplinary Research Careers in Women's Health Program-BIRCWH;
Berenson, PI) from the National Institute of Arthritis and Musculoskeletal and
Skin Diseases of the National Institutes of Health. The content is solely the
responsibility of the authors and does not necessarily represent the official
views of the National Institutes of Health.

Data availability

The datasets generated and/or analyzed during the current study are not
publicly available due the rareness of the disease but are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was performed in line with the principles of the Declaration of
Helsinki. Approval was granted by the Institutional Review Board of the
University of Texas MD Anderson Cancer Center. Informed consent was
obtained from all individual participants included in the study.

Consent for publication
Not applicable.

Competing interests
The authors have no relevant financial or non-financial interests to disclose.

Author details

'Department of Behavioral Science, The University of Texas MD Anderson
Cancer Center, Houston, TX, USA

’Department of Psychology, School of Science, Indiana University-Purdue
University at Indianapolis, Indianapolis, IN, USA

*Department of Neuro-Oncology, The University of Texas MD Anderson
Cancer Center, Houston, TX, USA

“Department of Palliative, Rehabilitation and Integrative Medicine, The
University of Texas MD Anderson Cancer Center, Houston, TX, USA

Received: 31 July 2023 / Accepted: 22 April 2024
Published online: 17 July 2024

References

1.

2.

Omuro A, DeAngelis LM (2013) Glioblastoma and other malignant gliomas: a
clinical review. JAMA 310(17):1842-1850

Klein M, Taphoorn MJ, Heimans JJ et al (2001) Neurobehavioral status and
health-related quality of life in newly diagnosed high-grade glioma patients.
J Clin Oncol 19(20):4037-4047

Siegel C, Armstrong TS (2018) Nursing guide to management of major symp-
toms in patients with malignant glioma. Semin Oncol Nurs 34(5):513-527
Sterckx W, Coolbrandt A, Dierckx de Casterle B et al (2013) The impact of a
high-grade glioma on everyday life: a systematic review from the patient’s
and caregiver’s perspective. Eur J Oncol Nurs 17(1):107-117

Boele FW, Rooney AG, Grant R, Klein M (2015) Psychiatric symptoms in
glioma patients: from diagnosis to management. Neuropsychiatr Dis Treat
11:1413-1420

Finocchiaro CY, Petruzzi A, Lamperti E et al (2012) The burden of brain tumor:
a single-institution study on psychological patterns in caregivers. J Neuroon-
col 107(1):175-181

Petruzzi A, Finocchiaro CY, Lamperti E, Salmaggi A (2013) Living with a brain
tumor: reaction profiles in patients and their caregivers. Support Care Cancer
21(4):1105-1111

(2024) 8:74

Page 9 of 9

8. Hricik A, Donovan H, Bradley SE et al (2011) Changes in caregiver percep-
tions over time in response to providing care for a loved one with a primary
malignant brain tumor. Oncol Nurs Forum 38(2):149-155

9. Zhang AY, Siminoff LA (2003) Silence and cancer: why do families and
patients fail to communicate? Health Commun 15(4):415-429

10.  Manne SL, Norton TR, Ostroff JS, Winkel G, Fox K, Grana G (2007) Protective
buffering and psychological distress among couples coping with breast
cancer: the moderating role of relationship satisfaction. J Fam Psychol
21(3):380-388

11. Manne S, Myers S, Ozga M et al (2014) Holding back sharing concerns,
dispositional emotional expressivity, perceived unsupportive responses and
distress among women newly diagnosed with gynecological cancers. Gen
Hosp Psychiatry 36(1):81-87

12. Manne SL, Ostroff JS, Norton TR, Fox K, Goldstein L, Grana G (2006) Cancer-
related relationship communication in couples coping with early stage
breast cancer. Psychooncology 15(3):234-247

13.  Silveira MJ, Given CW, Given B, Rosland AM, Piette JD (2010) Patient-caregiver
concordance in symptom assessment and improvement in outcomes for
patients undergoing cancer chemotherapy. Chronic Ilin 6(1):46-56

14.  Martire LM, Keefe FJ, Schulz R et al (2006) Older spouses’ perceptions of
partners’ chronic arthritis pain: implications for spousal responses, support
provision, and caregiving experiences. Psychol Aging 21(2):222-230

15.  Caramanna |, Klein M, van den Bent M et al (2022) Neurocognitive impair-
ment and patient-proxy agreement on health-related quality of life evalua-
tions in recurrent high-grade glioma patients. Qual Life Res 31(11):3253-3266

16.  Gotlib IH, Joormann J (2010) Cognition and depression: current status and
future directions. Annu Rev Clin Psychol 6:285-312

17. Milbury K, Whisenant M, Weathers SP et al (2023) Dyadic versus individual
delivery of a yoga program for family caregivers of glioma patients undergo-
ing radiotherapy: results of a 3-arm randomized controlled trial. Cancer Med
12(6):7567-7579

18. Armstrong TS, Mendoza T, Gning | et al (2006) Validation of the M.D. Ander-
son Symptom Inventory Brain Tumor Module (MDASI-BT). J Neurooncol
80(1):27-35

19. Radloff L (1977) The CES-D scale: a self-report depression scale for research in
the general population. Appl Psychol Meas 1(3):385-401

20. Arden-Close E, Moss-Morris R, Dennison L, Bayne L, Gidron Y (2010) The
couples'iliness communication scale: development and evaluation of a brief
measure assessing illness-related couple communication. Br Psychol Soc
15:543-559

21, Cleeland CS, Mendoza TR, Wang XS et al (2000) Assessing symptom
distress in cancer patients: the M.D. Anderson Symptom Inventory. Cancer
89(7):1634-1646

22. Armstrong TS, Wefel JS, Gning | et al (2012) Congruence of primary brain
tumor patient and caregiver symptom report. Cancer 118(20):5026-5037

23. Ediebah DE, Reijneveld JC, Taphoorn MJ et al (2017) Impact of neurocognitive
deficits on patient-proxy agreement regarding health-related quality of life in
low-grade glioma patients. Qual Life Res 26(4):869-880

24.  Brown PD, Decker PA, Rummans TA et al (2008) A prospective study of quality
of life in adults with newly diagnosed high-grade gliomas: comparison of
patient and caregiver ratings of quality of life. Am J Clin Oncol 31(2):163-168

25. Hobbs C, Sui J, Kessler D, Munafo MR, Button KS (2023) Self-processing in
relation to emotion and reward processing in depression. Psychol Med
53(5):1924-1936

26.  Lyubomirsky S, Nolen-Hoeksema S (1995) Effects of self-focused rumination
on negative thinking and interpersonal problem solving. J Pers Soc Psychol
69(1):176-190

27.  Nolen-Hoeksema S, Wisco BE, Lyubomirsky S (2008) Rethinking rumination.
Perspect Psychol Sci 3(5):400-424

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Self and proxy symptom reporting in glioma patient-caregiver dyads: the role of psychosocial function in rating accuracy
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Participants
	﻿Procedures
	﻿Measures
	﻿Psychosocial factors


	﻿Data analysis
	﻿Results
	﻿Sample description
	﻿Accuracy of self and proxy symptom ratings
	﻿Bivariate correlates of symptom accuracy ratings and psychosocial variables for patients and caregivers
	﻿Dyadic level analyses on accuracy and quality of life

	﻿Discussion
	﻿Conclusions
	﻿References


