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ABSTRACT

Objective: Malignant brain tumors place significant physical, cognitive, and emotional strain on patients and caregivers.
Psychosocial distress screening is part of standard care for patients, while caregiver screening remains challenging. This study
examined the association of patient psychosocial distress at diagnosis with caregiver anxiety and depression over time.
Methods: This secondary analysis used data from a prospective, single-center, observational study of malignant brain tumor
dyads. To assess the association of patient psychosocial distress at diagnosis (T0) with caregiver anxiety and depression at TO and
at 3 (T1) and 6 (T2) months post-diagnosis, the Actor-Partner Interdependence Model (APIM) was used.

Results: Complete data from 58 dyads were included at TO, 43 at T1, and 41 at T2. Patient distress at TO predicted caregiver
depression at T1 (8=0.310, p=0.007) and T2 ($=0.322, p=0.005), and caregiver anxiety at T2 (§=0.303, p=0.020). Caregiver
distress at TO did not predict patient anxiety and depression at any time point. For both patients and caregivers, distress at TO
predicted their own anxiety and depression at TO and their anxiety at T1. For caregivers, distress at diagnosis also predicted
anxiety at T2.

Conclusions: Psychosocial distress experienced by patients with malignant brain tumors at diagnosis significantly predicts their
caregivers' anxiety and depression over time. Caregivers at risk of increased anxiety and depression could therefore be identified
by screening for patient distress. These findings also highlight the critical need for early psychosocial support for both patients
and caregivers.

Trial Registration: Retrospectively registered in the German Clinical Trial Register (10 July 2024; DRKS00034637)
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1 | Background

Malignant brain tumors are linked to a poor prognosis, with
an estimated 10-year relative survival rate of 29.3% for primary
brain tumors [1]. Patients require intensive treatments that sig-
nificantly impact their quality of life [2, 3]. As the disease pro-
gresses, debilitating symptoms such as personality changes,
neurocognitive impairment, and functional decline occur, caus-
ing a high psychological burden for patients [4-6].

Caregivers represent an important psychosocial resource for
the patient, particularly in cases of severe illnesses like brain
tumors. The physical and neuropsychological symptoms ex-
perienced by patients, however, also affect the quality of life
of caregivers, placing increasing demands on them [4, 7-9].
Caregivers of patients with brain tumors have been reported
to experience significant psychosocial and physical burden,
even when compared with caregivers of other cancer groups
[4, 10-12]. Furthermore, psychosocial factors such as social
support, financial toxicity, and socioeconomic status affect the
distress and well-being of cancer patients and their caregivers
[13-15]. In a study by Loughan, Reid [16], patients with pri-
mary brain tumors reported themselves that their caregivers
were faced with a multitude of responsibilities (e.g., manag-
ing medical care, financial responsibility, handling emotional
distress).

Although distress screening is standard practice for oncology pa-
tients [17, 18], few routine programs exist to screen for caregiver
distress [19]. Screening for caregiver psychosocial distress poses
several challenges in clinical care, including logistical difficul-
ties in reaching the caregivers, a lack of standardized and widely
used instruments, and a lack of resources [20]. Furthermore,
Reblin and Small [13] showed that early burden in caregivers of
patients with primary brain tumors can predict later psycholog-
ical distress. Therefore, early and tailored support for caregivers
is essential to prevent further decline in quality of life alongside
patient care [12, 21].

Patient and caregiver distress are closely interrelated. In pancre-
atic cancer, patient distress has been shown to be a significant
predictor of concurrent caregiver distress, anxiety, depression,
and perceived burden [22]. In dyads of patients with primary
brain tumors and their caregivers, Braun, Aslanzadeh [23] pro-
vided the first evidence of dyadic effects related to fear of cancer
recurrence. Surprisingly, caregiver depressive symptoms and
death anxiety negatively predicted patients’ fear of cancer re-
currence. The authors referred to the Dyadic Stress Model [24],
suggesting that compensatory dynamics could explain these
findings [23]. According to this model, distress within couples
may fluctuate in a complementary manner: when one partner
experiences higher distress, the other may compensate by adopt-
ing more active coping strategies or providing support. In care-
givers of patients with malignant glioma, distress was shown to
be influenced by the patient's depressive symptoms and age [25].
While direct caregiver screening represents the best practice,
caregivers with increased distress and support needs could be
identified through the distress screening of their respective part-
ners affected by cancer until implementation barriers are over-
come. However, given the cross-sectional design of both studies,
research on the longitudinal interrelation between psychosocial

distress in patients and their caregivers is lacking, especially for
brain tumor dyads.

The aim of this secondary analysis was to examine the asso-
ciation between psychosocial distress in patients with brain
tumors at diagnosis and anxiety and depression in their re-
spective caregivers over time. We focused on the dyads as
the unit of analysis and accounted for the interdependent
nature of patient-caregiver dyads using the Actor-Partner
Interdependence Model (APIM). We hypothesized that pa-
tient psychosocial distress at diagnosis was significantly asso-
ciated with caregiver anxiety and depression at (1) diagnosis,
(2) after 3 months, and (3) after 6 months (partner effects). As
secondary aims, we explored the association of both patients’
and caregivers' psychosocial distress scores with their own
anxiety and depression (actor effects) as well as the associa-
tion of caregiver distress with patient anxiety, and depression
(partner effects) over all time points.

2 | Methods
2.1 | Study Design

The present secondary analysis was conducted using the lon-
gitudinal data from a prospective, observational, monocen-
tric study that recruited patients with malignant brain tumors
and their primary caregivers (patient-caregiver dyads). The
main study is described in detail by Karger, Kisi¢ [26]. The
study was registered in the German Clinical Trials Register
(DRKS00034637) and approved by the ethics committee of the
medical faculty at Heinrich Heine University Diisseldorf (ID:
2018-338-ProspDEuA). During the study, participants gave writ-
ten informed consent and were able to withdraw from the study
at any time.

This secondary analysis is reported in accordance with the
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Statement [27].

2.2 | Setting

Recruitment for the primary study took place from July 2019
to August 2020 at the Department of Neurosurgery, University
Hospital Diisseldorf. The Department of Neurosurgery provided
the study team with a list of all patients undergoing brain tumor
surgery. All reachable patients were approached by the study
team in the hospital ward 3 to 7days after surgery, informed
about the study, and checked for inclusion criteria. A detailed
flow chart is shown in Figure 1. If consent was obtained, pa-
tients with malignant brain tumors and their caregivers com-
pleted self-report questionnaires for psychosocial distress,
anxiety, depression, fear of cancer progression, and quality of
life 3 to 7days (T0), 3 months (T1), and 6 months (T2) post-
diagnosis. If the caregiver was not available during the inpatient
visit, the caregiver received information about the study by post
and was invited to participate if interested. The assessment time
points were chosen according to the regularly scheduled visits
during treatment. The sociodemographic and medical data were
extracted from the medical records and partially collected at TO.
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Assessed for eligibility (n = 218)

Exclusion (n = 60)
¢ inclusion criteria not met (n = 22)

o language barriers (n = 9)
o health/cognitive impairment (n = 13)

e Covid-19 (n = 14)

« transferred to another hospital (n = 4)
* missed (n = 11)

« otherreasons (n = 9)

Screened patients (n = 158)

Exclusion (n = 87)

e inclusion criteria not met (n = 13)
o language barriers (n = 2)
o health/cognitive impairment (n = 11)

Study inclusion

» participation declined
o no interest (n = 33)

e no caregiver (n =7)

s other reasons (n = 34)

Included in study
+ n =71 patients with
malignant brain tumor

Included in study
* n=71respective
caregivers

TO

[Exclusion (n=3)
| + missing questionnaires

‘ Patients (n = 71)

Caregivers (n = 68) ’

Loss to follow-up (n = 18)
* guestionnaires received too

‘ Dyads with complete data (n = 58) ’

late (n = 3)
¢ health/cognitive impairment

(n=2)
* death (n =6)
¢ not reachable (n = 4)

. . . T1
¢ missing questionnaires (n = 3)

[Loss to follow-up (n = 15)
L * missing questionnaires

‘ Patients (n = 53)

Caregivers (n =53) ’

‘ Dyads with complete data (n = 43) ’

Loss to follow-up (n = 2) ]

[Loss to follow-up (n = 5)

e death

T2

[ * missing questionnaires

‘ Patients (n = 51)

Caregivers (n = 48) ’

‘ Dyads with complete data (n = 41) ’

FIGURE1 | Flow chart.

2.3 | Participants and Procedures

Inclusion criteria for the main study were (1) first diagnosis of a
malignant brain tumor, including both primary and secondary
malignant brain tumors; (2) elective admission for primary neuro-
surgery;(3) age over 18years;(4) legal capacity; (5) ongoing adjuvant
treatment at the Department of Neurosurgery; and (6) sufficient

German proficiency for questionnaire assessment. Exclusion cri-
teria were (1) severe aphasic disorder; (2) terminal palliative care
with a life expectancy of <3 months; and (3) physical or cognitive
impairments preventing participants from study completion. The
patients themselves identified their primary caregiver. Caregivers
were defined as “primary care providers”, meaning the person
who primarily cares for the patient during their illness [28].
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2.4 | Variables
2.4.1 | Psychosocial Distress

The National Comprehensive Cancer Network (NCCN) Distress-
Thermometer (DT; [29]) is a single-item visual analog scale that
measures psychosocial distress. The scale ranges from 0 to 10,
with higher scores indicating more distress and a score of >5
indicating increased distress [29]. Validity and reliability for the
German version have been confirmed [29].

2.4.2 | Depression and Anxiety

Anxiety and depression were assessed using the Hospital Anxiety
Depression Scale (HADS) [30], which includes seven items each
for anxiety and depression. The four-point Likert scales range
from 0 to 3, with a higher total score indicating more symptoms.
A cut-off score of >8 for each subscale indicates clinically rele-
vant anxiety or depression [31]. The psychometric validation of
the scale has been extended to cancer patients [32].

2.4.3 | Sociodemographic and Medical Characteristics

We assessed age, sex, housing situation, citizenship, country of
birth, marital/relationship status, relationship to the patient or
caregiver, children, education, employment, psychotropic drug
intake, psychotherapy, date of diagnosis, type of cancer diagno-
sis, treatment, and disease progression in self-report question-
naires. The localization of the tumor and the functional status
(ECOG) [33] were extracted from the patient's medical records.

2.5 | Statistical Analysis

Descriptive statistics were presented using frequencies and per-
centages for categorical data. To examine potential differences
in differential sociodemographic and clinical characteristics
between completers and dropouts, dropout analyses were con-
ducted using t-tests and Chi-squared tests. Continuous data were
described by means (M) and standard deviations (SD). As pa-
tients and caregivers were dyads, a dependency between the data
could be assumed. Therefore, APIMs [34, 35] were performed to
account for this interdependence. The APIM is a model of dy-
adic relationships that integrates a conceptual view of interde-
pendence with appropriate statistical techniques for measuring
and testing this interrelationship (for a detailed overview: [34]).
The APIM assumes that an individual's outcome score depends
not only on his/her individual score on the predictor variable
but also on his/her partner's score. Thus, the APIM estimates
actor and partner effects. Actor effects represent the influence
of an individual's own distress score on the same individual's
outcome variable (anxiety, depression; intraindividual). Partner
effects represent the influence of an individual's own distress on
his or her partner's outcome variable (anxiety, depression; inter-
individual). As APIMs are based on complete datasets, the same
number of cases for both the predictor and outcome variables
were included in the analyses. An online multilevel modeling
tool was used for all APIM analyses. The online tool was de-
veloped using the R package “lavaan” [36]. The analyses were

based on structural equation models with maximum likelihood
estimations. The tests of coefficients within the APIMs were
Z-tests. Partial correlations between predictor and outcome
variables reflect effect sizes. The remaining analyses were per-
formed using R statistical software (Version 4.3.1) [37]. An alpha
level of 0.05 was considered statistically significant.

3 | Results
3.1 | Participants

Two hundred and eighteen patients with primary or secondary
malignant brain tumors were potentially eligible for study par-
ticipation. A total of 71 patients and their caregivers were re-
cruited (see Figure 1). Since only complete data can be used for
the APIM, this resulted in 58 dyads for time TO0, 43 dyads for T1,
and 41 dyads for T2.

In most patients (n =40, 69.0%), a glioblastoma (primary brain
tumor) was diagnosed, while in 18 patients (31.0%), cerebral me-
tastases (secondary brain tumor) were identified. All patients
were undergoing systemic and/or local therapy during the study
period. Caregivers were predominantly partners, followed by
family members. Detailed sociodemographic and clinical data
are summarized in Table 1.

Dropout analyses revealed no significant differences in baseline
distress, baseline depression, age (all #(56) <1.24, all p>0.221),
sex, or having children (all y*(1) <2.56, all p>0.109) between
completers and dropouts. However, patients who dropped out
reported significantly lower anxiety at baseline (M=3.24,
SD=2.59) compared to completers (M=6.93, SD=5.04),
t(56)=2.86, p=0.006.

3.2 | Descriptive Data

Descriptively, caregivers indicated higher distress, anxiety, and
depression scores than patients at all time points (see Table 2).

3.3 | Association of Psychosocial Distress at
Diagnosis with Anxiety Over Time

3.3.1 | Partner Effects

No significant partner effects on anxiety were found at diagno-
sis (T0). The patients' psychosocial distress scores did not in-
fluence the caregivers’ anxiety scores at TO (p=0.111, r=0.21),
nor were caregivers' distress scores associated with patients'
anxiety scores (p=0.118, r=0.20). After 3 months (T1), the
same pattern was observed. The patients' distress scores at TO
did not significantly affect the caregivers' anxiety scores at T1
(p=0.083, r=0.26). Likewise, there was no significant associ-
ation between caregivers' distress scores and patients’ anxiety
scores (p=0.513, r=—0.10). At T2 (after 6 months), a significant
partner effect could be observed, with patients’ distress scores
at TO significantly influencing caregivers' anxiety scores at T2
(p=0.020, r=0.34). No significant association was identified
between caregivers' distress scores at TO and patients’ anxiety
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TABLE1 | Demographic and disease-related data from patients and their caregivers at TO.

Patient (n=58)

Caregiver (n=58)

n (missing) % n (missing) %
Age 58 (0) 100 (0) 58 (0) 100 (0)
Mean; SD 55.2 15.1 53.3 15.2
Sex 58 (0) 100 (0) 58 (0) 100 (0)
Women 28 48.3 36 62.1
Men 30 51.7 22 37.9
Housing situation 58 (0) 100 (0) 58 (0) 100 (0)
Same household 40 69.0 39 67.2
Other household 7 12.1 14 24.1
Alone 11 18.9 5 8.7
German citizenship 58 (0) 100 (0) 58 (0) 100 (0)
Yes 48 82.8 48 82.8
Relationship status 58 (0) 100 (0) 58 (0) 100 (0)
Married, in partnership 45 77.6 51 87.9
Unmarried, widowed 13 22.4 7 12.1
Children 58 (0) 100 (0) 58 (0) 100 (0)
Yes 38 65.5 37 63.8
<18years 12 20.7 13 22.4
>18years 26 44.8 24 41.4
Educational level 58 (0) 100 (0) 58 (0) 100 (0)
<12years 32 55.2 33 56.9
>12years 26 44.8 25 43.1
Employment 56 (2) 96.6 (3.4) 58 (0) 100 (0)
Working 23 39.7 35 60.3
Retired 21 36.2 19 32.8
Not working 12 20.7 4 6.9
Relationship with patient/caregiver 58 (0) 100 (0) 58 (0) 100 (0)
Partner 38 65.5 38 65.5
Family member 16 27.6 16 27.6
Other (e.g., friend) 4 6.9 4 6.9
Psychotropic drug intake 57 (1) 98.3(1.7) 52(6) 89.7 (10.3)
Yes 9 15.5 5 8.6
No 48 82.8 47 81.1
Psychotherapy (current/previous) 52(6) 89.7 (10.3) 52 (6) 89.7 (10.3)
Yes 11 19.0 11 19.0
No 41 70.7 41 70.7
Functional status 58 (0) 100 (0)
ECOG 0-2 56 96.6
(Continues)
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TABLE1 | (Continued)

Patient (n=58)

Caregiver (n=58)

n (missing) % n (missing) %
ECOG 3-4 2 34
Diagnosis 58 (0) 100 (0)
Primary brain tumor 40 69.0
WHO II 8 20.0
WHO III 6 15.0
WHO IV 24 60.0
Unknown 2 5.0
Metastasis 18 31.0

Note: WHO II includes oligodendroglioma and diffuse astrocytoma. WHO III includes anaplastic glioma, anaplastic astrocytoma, and anaplastic oligodendroglioma.

WHO IV includes glioblastoma and diffuse midline glioma.

Abbreviations: ECOG, Eastern Cooperative Oncology Group; SD, standard deviation; WHO, World Health Organization.

scores at T2 (p=0.980, r=0.004). A detailed representation of
the model is shown in Figure 2.

3.3.2 | Actor Effects

At TO, the individual's psychosocial distress score was signifi-
cantly associated with his/her own anxiety score for both patients
and caregivers (patients: p<0.001, r=0.49; caregivers: p<0.001,
r=0.48). The same pattern was observed at T1. There was a sig-
nificant association between an individual's distress score at TO
and their own anxiety at T1 (patients: p=0.005, r=0.39; caregiv-
ers: p=0.034, r=0.31). At T2, this intraindividual association re-
mained significant only for caregivers (patients: p=0.318, r=0.15;
caregivers: p=0.025, r=0.33).

3.4 | Association of Psychosocial Distress at
Diagnosis with Depression Over Time

3.4.1 | Partner Effects

No significant partner effects on depression were found at
TO. The patients’ psychosocial distress scores did not influ-
ence the caregivers' depression scores (p=0.183, r=0.17), nor
were caregivers' distress scores associated with patients’ de-
pression scores (p=0.699, r=0.05). At T1 and T2, significant
partner effects were observed, with patients’ distress scores at
TO significantly affecting caregivers' depression scores at T1
(p=0.007, r=0.38) and T2 (p =0.005, r=0.40). No significant
association was identified between caregivers' distress scores
at TO and patients’ anxiety scores at T1 (p=0.357, r=—-0.14)
and T2 (p=0.649, r=0.07). Figure 3 presents a detailed over-
view of the model.

3.4.2 | Actor Effects

AtTO, the individual's distress score was significantly associated
with his/her own anxiety score for both patients and caregivers

(patients: p<0.001, r=0.46; caregivers: p<0.001, r=0.47). At
T1 and T2, no significant associations between the individual's
distress score at TO and their own depression scores were found
(patients: T1: p=0.080, r=0.26; T2: p=0.550, r=0.09; caregiv-
ers: T1: p=0.377, r=0.13; T2: p=0.059, r=0.28).

4 | Discussion

The aim of this study was to assess the longitudinal association
between psychosocial distress in patients with brain tumors at
diagnosis and anxiety and depression in their caregivers over
time. We focused on the associations within the dyads of pa-
tients and their respective caregivers using the APIM, taking
into account the interrelationship of stress and coping mecha-
nisms in these dyads [38].

Most notably, and in line with our hypothesis, patient psychoso-
cial distress at diagnosis was associated with caregiver depres-
sion at both 3 and 6 months post-diagnosis and with caregiver
anxiety at 6 months post-diagnosis. These findings are con-
sistent with previous research suggesting that the emotional
well-being of caregivers is strongly influenced by the distress
of cancer patients, highlighting the need to address the patient-
caregiver dyad as a unit of care (e.g., [22, 39]). For brain tumors,
caregiver distress has been shown to be influenced by the pa-
tients' depression, age, and the functional status of the patient
[25, 28]. Previous cross-sectional findings in patients with pan-
creatic cancer showed that patient distress predicted caregiver
anxiety and depression using APIM [22]. A study of dyads of
patients with primary brain tumors and their caregivers, also
using the APIM, provided the first evidence of dyadic effects re-
lated to fear of cancer recurrence [23]. However, in our study,
patient psychosocial distress at diagnosis was not associated
with caregiver anxiety at 3 months post-diagnosis. In addition,
no partner effects at diagnosis were observed. Since members
of a dyad tend to influence one another progressively over time,
this interrelation may not yet be evident at the initial stage of
diagnosis. Our findings extend previous results, as we included
longitudinal data allowing us to observe time-related trends,
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TABLE 2 | Means and standard deviations for patient and caregiver outcomes.
TO0 (n=58) T1 (n=43) T2 (n=41)
Patients Caregivers Patients Caregivers Patients Caregivers

DT

Mean 5.43 6.86 511 5.98 4.90 5.76

SD 2.86 2.32 2.75 2.48 2.84 2.61
HADS-A

Mean 5.84 9.24 6.84 9.40 6.20 8.27

SD 4.75 4.86 4.34 4.33 3.69 3.94
HADS-D

Mean 5.01 6.48 6.42 7.21 5.78 6.27

SD 4.51 3.89 5.55 4.52 4.59 3.98

Note: The reported sample sizes (n) include patients with complete baseline (T0) distress data and complete anxiety/depression data at the respective time point.
Abbreviations: DT, NCCN distress thermometer; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; HADS-D, Hospital Anxiety and Depression Scale-
Depression; SD, standard deviation.

T0 T0
patient 428" patient
distress anxiety
174 333
195 .166 /®
caregiver 534 caregiver
distress anxiet
T0 T
patient 371 patient
distress anxiety
.378*
-112 222 e
caregiver 351 caregiver
distress 7| anxiety
T0 T2
patient A41 patient
distress anxiety
.307 .316
.004 .303* e
caregiver .374* caregiver
distress anxiety

FIGURE2 | Actor partner interdependence model of anxiety over time. Values represent standardized beta coefficients. E1 =residual/error term

for patient, E2=residual/error term for caregiver. TO = Baseline, T1 = 3 months post-diagnosis, T2 = 6 months post-diagnosis. Number of included
dyads for each analysis: TO: N=58 dyads, T1: N=43 dyads, T2: N=41 dyads. *p <0.05, **p <0.01, ***p <0.001.
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T0 TO
patient .448*** N patient
distress depression
165 218
.055 128 / e
caregiver AT9*** caregiver
distress “|__depression
TO ™
patient .266 patient
distress depression
E1
.308" 611
-.181 310%™ E2
caregiver 131 caregiver
distress depression
TO T2
patient .093 patient
distress depression
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caregiver 280 caregiver
distress depression

FIGURE 3 | Actor partner interdependence models for depression over time. Values represent standardized beta coefficients. E1 =residual/error
term for patient, E2 =residual/error term for caregiver. TO = Baseline, T1 = 3 months post-diagnosis, T2 = 6 months post-diagnosis. Number of in-
cluded dyads for each analysis: TO: N=58 dyads, T1: N=43 dyads, T2: N=41 dyads. *p <0.05, **p <0.01, ***p <0.001.

especially related to disease progression. Furthermore, in con-
trast to other studies, our study was homogenous with regard to
time since diagnosis [22, 23, 28].

Caregiver psychosocial distress at diagnosis did not predict
subsequent patient depression or anxiety at any time point,
suggesting an asymmetry in how the emotional states of pa-
tients and caregivers influence each other in the dyads stud-
ied. To our best knowledge, no study has yet assessed the
longitudinal interrelationship of psychosocial burden in both
patients with brain tumors and their caregivers [13, 40, 41].
In a cross-sectional study of lung and gastrointestinal patient-
caregiver dyads, partner effects were found in both directions,
with the interrelationship between patient and caregiver dis-
tress being influenced by the quality of dyadic coping [42]. As
this patient population and their respective caregivers face
specific challenges when compared to other cancer entities,
such as a poor prognosis, neurocognitive and personality
changes, the interaction pattern between patient and care-
giver psychosocial outcomes might differ from other popu-
lations [43, 44]. Additionally, a review from Chen et al. [45],
which summarized the study results of various cancer enti-
ties (e.g., prostate or breast cancer), suggests that patients may

benefit more directly from dyadic coping strategies, whereas
caregivers are more likely to withhold or suppress their own
distress, engage in protective buffering, or rely on supportive
coping. Although these findings do not refer to brain tumor
dyads, they may explain why caregiver psychosocial distress
did not predict patient depression or anxiety in our sample
and highlight asymmetries in emotional exchange and coping
within patient-caregiver dyads.

Previous studies in patients with cancer and caregivers have
suggested that an individual's psychosocial distress is closely
related to their levels of anxiety and depression [44, 46, 47]. In
addition, Reblin and Small [13] demonstrated that early burden
in caregivers of patients with primary brain tumors can predict
their later psychological distress. This finding aligns with our
results, as psychosocial distress at diagnosis was significantly
associated with anxiety and depression both in cancer patients
and in caregivers. Anxiety and depression can therefore be iden-
tified by distress screening, highlighting the importance of a
two-step screening process at diagnosis [48]. Distress screening
using an ultra-short screening instrument such as the NCCN
Thermometer is often more time-efficient and has been more
widely implemented in clinical settings compared to anxiety
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and depression screening. However, because baseline distress
was not predictive of depression at follow-up time points in our
study, regular and recurrent screening is essential to address
evolving psychological needs.

4.1 | Study Limitations

This study has several limitations. First, our sample of patients
with brain tumors was heterogeneous in terms of prognostic sta-
tus, as we included both patients with a first diagnosis of a pri-
mary brain tumor and patients with newly diagnosed cerebral
metastases. As symptoms and severity of the disease can affect
both patient and caregiver distress, results may vary depending
on the type of brain tumor. Second, we asked patients to identify
their primary caregivers, which resulted in the inclusion of care-
givers with different relationships to the patient (e.g., partners,
family members; see Table 1). In addition, a higher percentage of
caregivers were women. Unfortunately, we were not able to doc-
ument whether participants received psycho-oncological care
during the study course and therefore could not include this as a
variable in our analysis. Another limitation is the high number
of dropouts during the study course, partly due to recruitment
during the Covid-19 pandemic, resulting in a relatively small
sample size. As patients who dropped out of the study between
baseline (T0) and 6 months post-diagnosis (T2) reported lower
baseline anxiety compared to completers, our findings may be
more representative of patients experiencing higher levels of
anxiety, and may not be fully generalizable. The pandemic may
also have influenced the participants’ distress levels. Although
our distress scores align with pre-pandemic studies in brain
tumor patients [49], suggesting that any potential pandemic-
related effect was unlikely to be large, it can however not be
excluded. However, considering the long follow-up period of 6
months, the analysis of 41 dyads provides novel insights into the
longitudinal interrelationship of patient-caregiver distress.

4.2 | Clinical Implications

Our findings highlight the substantial interrelationship between
patient distress and caregiver anxiety and depression over time.
Patient psychosocial distress at diagnosis was found to be associ-
ated with caregiver anxiety and depression even 6 months later,
highlighting the importance of providing psychosocial support
to newly diagnosed brain tumor patients and their caregivers as
early as possible to prevent negative impact for both. However,
current evidence on psychological interventions for patients
with brain tumors and caregivers remains limited [50]. Notably,
patients with brain tumors themselves have expressed that joint
therapy sessions would be particularly beneficial and reported
a strong need for increased support for their caregivers [16, 51].

While we would recommend screening both patients and their
caregivers for psychosocial burden, screening of caregivers
presents logistical challenges in routine clinical care. Our re-
sults confirm that elevated patient distress at diagnosis should
be regarded as a critical indicator of potential future caregiver
burden. As screening for patient distress is already integrated
into clinical care, our results could therefore inform targeted
caregiver support strategies based on patient distress screening

[20]. Nevertheless, it is important to acknowledge that caregiv-
ers experiencing high psychosocial burden may be overlooked if
only patient distress is assessed. However, patient distress can
offer an early indication of potential caregiver burden when
caregiver screening is not possible or not yet implemented into
standard care.

5 | Conclusion

This study highlights that the psychosocial distress experienced by
patients with brain tumors is significantly associated with anxiety
and depression in their caregivers. Specifically, our findings indi-
cate that patient psychosocial distress at diagnosis predicts care-
giver depression at 3 months, and anxiety and depression at 3 and
6 months post-diagnosis. Surprisingly, we found no association
between caregiver psychosocial distress and patient-reported anx-
iety or depression. While we recommend the psychosocial screen-
ing of both patients and their caregivers, the observed association
between patient and caregiver psychosocial burden highlights
the potential for identifying caregivers at risk through systematic
patient distress screening. These findings underscore the critical
need for early psychosocial support, as patient distress is related
to caregiver burden. We recommend that future clinical trials ex-
plore the feasibility of integrating patient distress screening as a
tool to identify caregivers in need of support. In addition, future
trials should focus on developing and evaluating psychosocial in-
terventions that are tailored to the needs of both patients with ma-
lignant brain tumors and their caregivers.
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