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Abstract: (1) Background: The aim of this study was to investigate caregiver burden among informal
caregivers of head and neck cancer patients, in relation to distress and quality of life (QoL), and the
relationship between informal caregivers and patients. (2) Methods: Data of 234 dyads from the
multicenter prospective cohort study Netherlands Quality of life and Biomedical Cohort studies
in cancer was used. Caregiver burden, psychological distress, global QoL, physical and social
functioning were measured from baseline until 24 months after treatment. (4) Conclusions: This
prospective cohort study shows the high burden of caring for HNC patients, the impact of this burden
and the interaction between caregiver and patient. We suggest that healthcare professionals include
caregivers in counseling and support.

Keywords: informal caregivers; caregiver burden; psychological distress; quality of life; head and
neck neoplasms; patient reported outcome measures

1. Introduction

Head and neck cancer (HNC) is a type of cancer with high mortality and morbidity
rates [1-3]. The treatment usually consists of surgery, radiotherapy, systemic therapy
or a combination of these treatment modalities [4,5]. Besides the impact of the cancer
itself, the consequences of treatment often interfere with vital functions, such as breathing,
swallowing and speaking [6,7]. HNC is also a psychologically distressing cancer type with
negative consequences on the health-related quality of life (QoL) [8,9]. Within the process of
dealing with these consequences, informal caregivers are an important source of support for
HNC patients. Following the multisystem theory, patients are not standalone individuals,
but part of a system of interaction with their informal caregivers [10]. Psychological distress
and impaired QoL, therefore, may not only occur among patients, but also among their
informal caregivers [11-13].

Informal caregivers, most often spouses, support cancer patients both practically
and emotionally from the moment of diagnosis, during the treatment period, and during
follow-up [11]. Caregiving is associated with positive outcomes, such as personal growth
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and an enhanced relationship with the patient [14]. At the same time, caregiving can
cause physical, psychological, emotional, social or financial problems as well [12,15]. This
so-called, “caregiver burden”, may lead to psychological distress and impaired QoL [16,17].
Psychological distress refers to symptoms of anxiety and depression. Spouses’ distress
may be related to the prospect of losing their life companion and feelings of helplessness,
which both can lead to (symptoms of) a depression disorder [12,17]. It is suggested that,
compared to HNC patients, spouses report higher anxiety levels, causing reduced mental
health [17,18]. A recent review stated that longitudinal research investigating the caregiver
burden among caregivers of cancer patients in general is needed [19]. Up to now, there is
also a paucity of longitudinal research examining the caregiver burden among the care-
givers of HNC patients [18,20]. Little attention is given to the impact of HNC patients’
illness and rehabilitation on the QoL and distress of informal caregivers. Furthermore,
previous research often used small sample sizes [18,20,21]. One longitudinal study investi-
gating psychological distress in caregivers from diagnosis until 6 months after treatment
reported high levels of distress and impaired QoL at baseline, which improved at 6 months
follow-up [22]. However, it remains unclear how the QoL and distress of caregivers of
HNC patients develop beyond the 6-month follow-up and which caregivers have a higher
risk for caregiver burden. Information on the risk factors may be useful for clinical practice,
in order to identify informal caregivers that may benefit from additional support.

The aim of this study was to (1) investigate caregiver burden, psychological distress
and QoL in the caregivers of HNC patients from diagnosis to 2 years after treatment of
HNC cancer; (2) assess the relation between caregiver burden, QoL and psychological
distress in caregivers; (3) explore which demographic and clinical variables are associated
with caregiver burden, psychological distress and QoL over time in caregivers; (4) assess
the relationship between caregiver burden and the psychological distress of caregivers at
baseline with the psychological distress and QoL of their related patients over time.

2. Materials and Methods
2.1. Study Population

This study was conducted using data from the ongoing multicenter prospective co-
hort study the Netherlands Quality of life and Biomedical Cohort study in HNC (NET-
QUBIC) [23]. From March 2014 to June 2018, 739 HNC patients and 262 informal caregivers
from five HNC centers in The Netherlands were included. Inclusion criteria for patients
were: 18 years or older; diagnosis of squamous cell carcinoma of the oral cavity, orophar-
ynx, hypopharynx, or larynx, or neck lymph node metastasis of an unknown primary
tumor; intention of curative treatment; and able to write, read, and speak Dutch. Exclusion
criteria were: severe psychiatric comorbidity (e.g., schizophrenia, Korsakoff’s syndrome,
severe dementia) or diagnosis of lymphoma, thyroid cancer, nasopharyngeal cancer, malig-
nancy of skin, or malignancy of salivary glands. All included patients were asked if their
spouse, family member or informal caregiver wanted to participate. Informal caregivers
had to be able to write, read, and speak Dutch. The study was approved by the Medical
Ethical Committee of the VU University Medical Center Amsterdam (2013.301(A2018.307)-
NL45051.029.13). All participants provided written informed consent. A more detailed
description of NET-QUBIC can be found elsewhere [24].

2.2. Measures

In the present study, data of patient reported outcome measures (PROMs) at baseline
(shortly after diagnosis and consultation about treatment options), 3, 6, 12 and 24 months
after intervention were used. The PROMs were sent per postal mail. An electronic Case
Report Form (eCRF) was built (OpenClinica) and clinical information was retrieved from
medical records. Performance status was scored following the WHO performance sta-
tus [25]. Comorbidity was rated using the Adult Comorbidity Evaluation-27 (ACE-27)
scale [26].
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Caregiver burden was measured using the validated Caregiver Reaction Assessment
(CRA), a 24-item questionnaire which assesses both positive and negative reactions to
caregiving [15,27]. The questionnaire consists of five subscales ranging from 0 to 5: (1) self-
esteem, (2) family support, (3) financial problems, (4) problems with disrupted schedules,
and (5) health problems [27]. A higher score on the self-esteem subscale indicates a positive
caregiver reaction (>4 = relevant), whereas the remaining four subscales represent negative
effects of caregiving (>3 = relevant) [28]. Different scales represented a high degree of
reliability (Cronbach alpha coefficient varying from 0.62 to 0.83) [15].

Psychological distress was assessed using the 14-item Hospital Anxiety and Depression
scale [29]. This questionnaire distinguishes the subdomains anxiety and depression, each
consisting of 7 items rated on a scale from 0 to 3. The maximum score per domain is 21,
whereas a score of >8 indicates relevant symptoms of anxiety or depression [30]. The
HADS is a feasible and reliable instrument (Cronbach’s alpha for the subscales varied from
0.67 to 0.90) [30].

Quality of life (QoL) was measured using the subscales global QoL, physical func-
tioning and social functioning of the 30-item European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire (EORTC-QLQ-C30) [31]. A higher score
indicates a better functioning in the particular domain (range 0-100). The cut-off scores
were based on the mean score of the general population (Global QoL < 71.2, physical func-
tioning < 89.8, social functioning < 87.5) [32]. The EORTC-QLQ-C30 is a valid instrument,
of which each subdomain can be used separately (Cronbach’s alpha coefficient for global
QoL 0.89, physical functioning 0.71 and social functioning 0.77) [31].

2.3. Statistical Analysis

Statistical analyses were performed using statistical package R [33]. Descriptive
statistics were used to describe the study population and baseline outcomes. The effect
of time on the categorical CRA scales was assessed with cumulative logit mixed models
(clmm). Models were adjusted for possible confounders: caregivers’ sex, age, education
level and caregiver type, and patients” tumor stage, WHO status, and comorbidity. The
effect of time on HADS and EORTC QLQ-C30 subscales was assessed with linear mixed
model analysis for continuous outcomes. In order to assess the relation between caregiver
burden and caregivers’ HADS and EORTC QLQ-C30 subscales, baseline CRA scales were
added to these models as fixed effects. Lastly, the relation between HADS of caregivers
and patients was evaluated with linear mixed models for patients” HADS and EORTC
outcomes, with confounders, and caregivers’ baseline CRA and HADS outcomes as fixed
effects. To address the fact that PROM data over time from the same person was correlated,
we used the mixed-effects model framework for repeated measurements. Furthermore,
these models allow for missing data in repeated measures. The JointAl package was used
to correct for missing data in the covariates, so all available data could be used in the
analyses [34]. Statistical significance was determined based on a 2-sided p-value of less
than 0.05.

3. Results
3.1. Study Population

From the 262 caregivers, nine caregivers dropped-out before the baseline assess-
ment for varying reasons (Appendix A), and 19 caregivers did not complete any PROMs.
Eventually, 234 caregiver and patient dyads were included in the current study. The
sociodemographic and clinical characteristics of the study population are shown in Table 1.
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Table 1. Descriptive characteristics of informal caregivers and patients.

Patients Caregivers
(N = 234) Total no. (N =234) Total no. Missing
Mean (SD) Missing (%) Mean (SD) (%)
Frequency (%) Frequency (%)
Age, years 63.6 (9.6) 0 (0%) 59.4 (11.3) 0 (0%)
Age, range 35-85 0 (0%) 19-88 0 (0%)
Gender 0 (0%) 0 (0%)
Male 177 (75.6%) 64 (27.4%)
Female 57 (24.4%) 170 (72.7%)
Caregiver type
Spouse 199 (85.0%)
Daughter/son 26 (11.1%) 0 (0.0%)
Other 9 (3.8%)
Education level 15 (6.4%) 13 (5.5%)
Low 83 (35.5%) 82 (36.9%)
Intermediate 62 (26.5%) 62 (27.9%)
High 74 (31.6%) 78 (35.1%)
Tumor site 0 (0%)
Oral cavity 68 (29.1%)
Oropharynx 77 (32.9%)
Hypopharynx 13 (5.6%)
Larynx 67 (28.6%)
Unknown primary 9 (3.8%)
Disease stage
I 54 (23.1%)
I 43 (18.4%) o
i 37 (15.8%) 0 (0%)
v 100 (42.7%)
WHO performance 0 (0%)
0 176 (75.2%)
I-1I 58 (24.8%)
Comorbidity 16 (6.8%)
None 65 (29.8%)
Mild 85 (39.0%)
Moderate 44 (20.2%)
Severe 24 (11.0%)

3.2. Caregiver Burden, Psychological Distress and QoL in Caregivers of HNC Patients from
Diagnosis to 2 Years after Treatment of HNC Cancer

3.2.1. Baseline

At baseline, 91% of the caregivers experienced positive self-esteem due to their care-
giving tasks. Negative caregiver reactions were reported as well: 55% of the caregivers
reported a disrupted schedule, 34% had financial problems, 27% a lack of family support,
and 25% reported health problems. Clinical levels of symptoms of anxiety were reported in
39% percent of the caregivers, and 20% had symptoms of depression (Figure 1). A quarter
(25%) of the caregivers reported a reduced global QoL, 30% reported a reduced physical
functioning and 19% had reduced social functioning compared to the mean population.
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Figure 1. The percentage caregivers with significant relevant reactions/symptoms at baseline. For
the Caregiver Reaction Assessment (CRA), a higher score on the self-esteem subscale indicates a
positive caregiver reaction (>4 = relevant), whereas the remaining four subscales represent negative
effects of caregiving (>3 = relevant). For the Hospital Anxiety and Depression Scale subdomains, a
cut-off of >8 was used.

3.2.2. During Follow-Up

As shown in Table 2, self-esteem and lack of family support remained stable during
follow-up. A significant decline over time of disrupted schedules, financial problems
and health problems was observed (p < 0.001). Symptoms of anxiety and depression
significantly decreased over time (p < 0.001) with the largest improvement in the first
6 months after treatment (anxiety: A =2.9, depression: A = 1.9). At long-term follow-up,
the mean anxiety and depression scores returned to normal population levels [35]. No
significant change over time was seen on global QoL, physical, and social functioning, and
mean scores were above the clinical cut-off scores at all time points (Table 2).

Table 2. The course over time of the primary outcome measures among caregivers.

Clinical o M3 M6 Mi2 M24
Mean Mean Mean Mean B (95% CD/Month OR  p-Value

Cut-Off* (SD) (SD) Mean (SD) (SD) (SD)
Caregivers n =234 n=19% n=172 n=161 n=136
CRA **
Self-esteem >4 4.2(0.6) 4.2 (0.6) 4.1(0.6) 4.1(0.6) 4.1(0.6) —0.02 (—0.04 to 0.00) 098  0.109
Disrupted schedule >3 2.6 (0.8) 2.4(0.8) 2.2(0.9) 2.1(0.8) 1.9 (0.8) —0.10 (—0.13 to —0.07) 0.90 <0.001
Lack of family support >3 2.1(0.7) 2.1(0.8) 2.1(0.8) 2.1(0.8) 2.2(0.8) 0.02 (—0.00 to 0.04) 102 0.052
Financial problems >3 2.2(0.8) 1.9 (0.8) 1.9(0.8) 1.9 (0.8) 1.7 (0.8) —0.06 (—0.09 to —0.04) 0.94 <0.001
Health problems >3 2.1(0.6) 2.1(0.8) 2.0 (0.7) 1.8(0.7) 1.8 (0.6) —0.07 (—0.09 to —0.05) 093  <0.001
Anxiety *** >8 7.0 (3.8) 45 (3.6) 41(3.2) 41(3.2) 3.9 (2.7) —0.09 (—0.11 to —0.07) - <0.001
Depression *** >8 44 (3.6) 2.7 (32) 2.5 (3.0) 23(2.9) 2.1(2.3) —0.07 (—0.09 to —0.05) - <0.001
Global quality of life *** <712 813(149)  82.6(15.1) 83.1(15.2) 843(155)  83.5(15.2) 0.05 (—0.02 to 0.12) - 0.278
Physical functioning *** <89.8 91.3 (13.4) 91.0 (13.9) 91.1(13.1) 91.3 (12.8) 90.5 (13.4) —0.03 (—0.09 to 0.02) - 0.216
Social functioning *** <87.5 94.9 (12.1) 93.5 (15.9) 95.2 (13.2) 94.5 (12.9) 95.1 (12.4) —0.01 (—0.06 to 0.09) - 0.787

* Clinical cut off scores represent: clinically relevant symptoms for the Caregiver Reaction Assessment (CRA) and Hospital
Anxiety and Depression Scale (HADS). For quality of life (EORTC) domains, the mean of the general population was used as cut-
off score. ** The effect over time was calculated with cumulative logit mixed models; adjusted for caregivers' sex, age, education
level, caregiver type, and patients' disease stage, comorbidity and WHO status. *** The mean effect over time was calculated with
linear mixed models; adjusted for caregivers' sex, age, education level, caregiver type and patients' disease stage, comorbidity
and WHO status, and baseline scores on CRA subscales of self-esteem, disrupted schedule, family support, financial problems
and health problems.

3.3. The Relation between Caregiver Burden and Psychological Distress and QoL in Caregivers

Health problems due to caregiving were significantly related with more anxiety, depres-
sion, reduced global QoL, physical and social functioning in caregivers at all measurement
moments (Table 4). Self-esteem, disrupted schedule, financial problems and lack of family
support at baseline were not found to be associated with psychological distress or QoL.
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3.4. Variables Associated with Caregiver Burden, Psychological Distress and QoL over Time in
Caregivers

In Table 3, the significant variables associated with caregiver burden are shown. Female
gender was associated with more health problems (p = 0.013). Compared to caregivers
with lower education, high education levels were associated with fewer financial problems
(p < 0.001), but more problems with a disrupted schedule (p = 0.039). Compared to caring
for a spouse, caring for a patient with “another” type of relationship was associated with
reduced self-esteem (p = 0.007) and more problems with lack of family support (p = 0.017). In
addition, patient characteristics were found to be associated with a higher caregiver burden:
compared to tumor stage I, caring for patients with tumor stage III and IV was associated
with more problems with disrupted schedules (p < 0.033). Caring for patients not able to
carry out activities without restrictions (WHO stage I-II), was significantly associated with
more problems with disrupted schedule, lack of family support compared to caregivers with
patients with a WHO stage 0 (p < 0.05). Compared to caring for patients without comorbidity,
patients’ severe comorbidity was related more with financial problems (p < 0.001).

Table 3. Variables that were significantly associated with caregiver burden.

Caregivers Baseline Variable B (95% CI) p-Value
Spouse ”
Self-esteem Caregiver type (C) Daughter/son —0.34 (—1.71 to 1.00) 0.637
Other —2.56 (—4.53 to —0.66) 0.007
0 “
WHO stage (P) I 0.717 (0.00 to 1.43) 0.050
I “
} I 0.75 (—0.16 to 1.69) 0.108
D ted schedul
isrupted schedule  Tumor stage (P) I 1.00 (0.05 to 1.93) 0.033
v 1.63 (0.91 to 2.42) <0.001
Low “
Education (C) Intermediate 0.49 (—0.28 to 1.28) 0.217
High 0.77 (0.03 to 1.52) 0.039
0 “
WHO stage (P) I 1.05 (0.25 to 1.83) 0.010
Lack of family »
support Spouse
Caregiver type (C) Daughter/son —0.59 (—1.94 t0 0.73) 0.337
Other 2.14 (0.41 to 3.95) 0.015
None “
L1 Mild 0.66 (—0.17 to 1.52) 0.111
Comorbidity (P) Moderate 057 (—0.49 to 1.65) 0277
) . Severe 2.20 (—0.0.96 to 3.59) <0.001
Financial problems
Low ”
Education (C) Intermediate —0.16 (—1.01 to 0.68) 0.707
High —1.30 (—2.16 to —0.41) 0.003
I “
I 0.44 (—0.52 to 1.44) 0.383
Tumor stage (P) I 0.88 (—0.11 to 1.89) 0.085
Health problems v 0.83 (0.05 to 1.63) 0.037
Male “
Gender (C) Female 0.94 (0.20 to 1.65) 0.013

Caregiver Reaction Assessment (CRA) outcomes were calculated with a cumulative logit mixed model; adjusted for caregivers’
gender, age, education level, caregiver type and patients’ disease stage, comorbidity and WHO status. (C) stands for caregiver
and (P) for patient.
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In Table 4, variables associated with psychological distress and QoL are reported.
Female gender was significant associated with higher anxiety levels (p = 0.039). Higher
age was associated with reduced physical functioning (p < 0.001). Furthermore, higher
education was associated with reduced QoL (p = 0.030). Caring for patients with WHO
stage I-11I, was significantly associated with lower QoL and reduced physical functioning
compared to caregivers with patients with a WHO stage 0 (p < 0.05).

Table 4. Variables that were significant associated with psychological distress and reduced QoL in

caregivers.
Caregivers Baseline Variable B (95% CI) p-Value
Male “ 0.039
A Gender (C) Female 0.93 (0.06 to 1.89)
nxiety
Health problems (C) 0.89 (0.10 to 1.67) 0.027
Depression Health problems (C) 1.47 (0.80 to 2.14) <0.001
0 "
WHO stage (P) I ~6.10 (—9.99 to —2.20) 0.002
Health problems (C) —9.44 (—12.83 to —6.04) <0.001
Global QoL Low “
Education (C) Intermediate —1.08 (—5.38 to 3.16) 0.621
High —4.70 (—8.92 to —0.44) 0.030
WHO stage (P) 0 “ 0.026
I-11 —4.17 (—=7.93 to —0.54)
Physical functioning Age (C) ~0.33 (—~0.49 to —0.16) <0.001
Health problems (C) —8.22 (—11.37 to —4.88) <0.001
Social functioning Health problems (C) —9.11 (—11.89 to —6.25) <0.001

Hospital Anxiety and Depression Scale (HADS) and quality of life (EORTC) outcomes were calculated with a linear mixed
model; adjusted for caregivers’ gender, age, education level, and patients’, disease stage, WHO status, and baseline outcomes of
the caregiver reactions (self-esteem, disrupted schedule, family support, financial problems and health problems) (C) stands for
caregiver and (P) for patient.

3.5. The Relationship between Caregiver Burden and Psychological Distress of Caregivers at
Baseline with Psychological Distress and QoL of Their Related Patients over Time

When caregivers had higher depression levels at baseline, this was associated with
a reduced global QoL in patients (p = 0.034) over time (Figure 2). No significant as-
sociations between the caregiver burden (CRA) at baseline and patients” psychological
distress were found.
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Figure 2. The association between depression symptoms of caregivers at baseline with global QoL
of patients at all time points. The red line indicates QoL of patients over time when at baseline
depression was the highest score in our cohort (HADS depression = 16), the blue line indicates the
mean depression symptoms of caregivers in our cohort (HADS depression = 4), and the green line
indicates no symptoms of depression (HADS depression = 0). The 95% confidence interval of the
predicted anxiety and depression scores are presented in the lighter color. Outcomes were calculated
with a linear mixed model, adjusted for gender, age, education level, disease stage, comorbidity and
WHO status, and caregivers’ baseline Caregiver Reaction Assessment (CRA) and Hospital Anxiety
and Depression Scale (HADS) outcomes.

4. Discussion

We aimed to investigate caregiver burden, psychological distress and quality of life
(QoL) of caregivers of head and neck cancer (HNC) patients from diagnosis up to 24 months
after treatment. In order to explore dyad interaction, we assessed the relationship between
caregiver burden and the psychological distress of caregivers and their related patients.
This study further builds on research with a cross-sectional method that examined the
relationship between the psychological distress of HNC dyads [10,21,36]. To our knowledge,
we reported on the largest longitudinal cohort of both HNC informal caregivers and patients
in the literature. Our results are in line with earlier research that stated that patients and
caregivers both have to deal with the consequences of HNC, and should be seen and
approached as one unit following the multisystem theory [10,37-39].

The majority of the informal caregivers reported a positive impact on self-esteem
due to caregiving, which continued during follow-up. However, a high percentage also
reported negative consequences of caring. During the long-term follow-up, the most nega-
tive aspects of caregiving decreased significantly: disrupted schedules, financial problems
and health problems (Table 2). As long-term longitudinal research on caregiver burden in
HNC is lacking, it is difficult to compare our findings with existing literature [20]. Due
to the significant decrease in caregiver burden over time, the timing of measurement in a
cross-sectional study is essential when comparing results. Offerman et al. and Verdonck-de
Leeuw et al. described caregiver burden in cross-sectional cohorts of spouses of HNC
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patients and reported contradictory percentages of spouses with negative or positive care-
giver reactions [13,21]. However, caregiver burden was measured once after treatment with
a wide range of multiple years. The few available longitudinal cohort studies measuring
the caregiver burden of cancer caregivers in general also found the highest burden on the
subdomain, disrupted schedule, which decreased within 6 months [40,41]. However in
these cohorts, financial problems and health problems remained stable during follow-up.
Comparable to our study, self-esteem remained stable as well [40,41]. When comparing
our results to a longitudinal cohort of caregivers of patients with lung cancer (6 months
follow-up), we found fewer financial problems and disrupted schedules, more problems
with lack of family support and comparable self-esteem and health problems [39]. However,
compared to a longitudinal cohort with colorectal cancer, more problems with disrupted
schedule, financial problems and health problems were found in our cohort [41]. In studies
comparing the caregiver burden in HNC with other types of malignancies, a higher care-
giver burden was reported in HNC caregivers than in caregivers for patients with breast or
ovarian carcinoma [42,43]. Besides the possible effect of cancer type, these findings may
also be explained by the differences in culture of the study populations, ranging from the
Netherlands, South Korea to the United States.

At baseline, elevated symptoms of distress were seen, but within six months these
levels decreased to normative levels. This confirms earlier research reporting high distress
in caregivers of HNC patients, and a reduction of distress during the first 6 months after
treatment [13,18,44,45]. Lambert et al. analyzed anxiety and depression in varying cancer
types and stated that HNC caregivers were more vulnerable than the caregivers of patients
with prostate, breast, melanoma and colorectal cancer [46]. They suggested that “blaming
the patient for its disease (due to lifestyle)”, persistent functional problems, and problems
with patients” body image due to mutilating interventions could be the reason for the
reduced psychological function of HNC caregivers [46].

Health problems due to caregiving assesses the caregiver’s feeling that their own
physical health had worsened since the start of caregiving [15]. We found that health
problems at baseline were associated with psychological distress and reduced global QoL,
physical and social functioning of caregivers over time. This points out that informal
caregivers with a worsening of their physical health are vulnerable for reduced functioning
during follow-up. Earlier research into cancer caregivers found that health problems due
to caregiving were associated with psychological distress as well [39,47]. No significant
relations between the other domains of caregiving and psychological distress or QoL were
found in this study.

In our cohort, we found several risk factors for a high caregiver burden, psychological dis-
tress and reduced QoL in caregivers. Female gender was associated with higher anxiety levels
and health problems in caregivers, which is a frequently reported predictor of psychological
distress in caregivers [13,48-50]. Higher education levels were associated with a disrupted
schedule, and fewer problems with finances. This can be explained by the busier schedules
and fewer financial problems of caregivers from higher socioeconomic classes, which was
found in another study as well [51]. Contrary to our expectations, higher education was
also associated with a reduced global QoL. In the literature, mixed results on the influence
of educational level are reported [13,18,45,52]. As expected, higher age was associated with
reduced physical functioning. In accordance with the review of Longacre et al., age was not
significantly associated with symptoms of anxiety and depression or QoL [16].

Caring for a patient with a higher WHO performance status (I-II) was related with
reduced QoL, physical functioning, self-esteem and problems with lack of family support.
Caring for patients with a higher tumor stage was associated with a disrupted schedule
and health problems. Karlsson et al. did find that caring for patients with an advanced
tumor stage was associated with reduced QoL and psychological distress [49]. Others
reported contradictory findings as they found no relation between tumor stage and HADS
scores [21,53]. However, both studies had a small sample of patients (<45 informal care-
givers) and no long-term follow-up [21,53]. In our cohort, caregivers, with relations to the
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patient other than spouses or children, reported more problems with lack of family support
and less positive self-esteem due to the caregiving. This finding does not support earlier re-
search that found that spouses had a higher burden over time [22,40,50]. Notwithstanding,
it is possible that the small size of the group of caregivers with other relationships to the
patient (3.8%) had an influence on this outcome.

The current study confirms the interaction between caregivers and patients, as symp-
toms of depression in caregivers seem to be a risk factor for a reduced QoL in patients
(Figure 2). Nonetheless, no association between the caregiver burden at baseline and pa-
tients psychological distress or QoL was found in this study. Research in HNC and cancer
in general also showed that caregiver and patients are interrelated [11,51,54-56]. However
Verdonck-de Leeuw et al., found no significant associations between spouses’ distress and
the functional and social problems of HNC patients [21].

4.1. Strengths and Limitations

One of the major strengths is the large cohort of both informal caregivers and HNC
patients that was prospectively followed until two years after treatment. In this way, all
different phases of the disease trajectory were evaluated, and the long-term effects of
caregiving for HNC patients could be established. Furthermore, we used a multilevel
design for repeated measurements outcomes. This unique statistical design is able to
assess the effect of time and risk factors, while using all available data. Although the
sample of informal caregivers and patients was large, the response rate during follow-up
reduced. For ethical reasons, the caregivers of HNC patients that died during follow-up
automatically dropped out from that moment on. In total, 31 patients and 2 caregivers died
during follow-up (Appendix A). Two years after treatment, only 136 caregivers (68% of the
dyads where both caregiver and patient were alive) completed the questionnaires [57]. It is
possible that dyads with more problems due to caregiving were more willing to complete
the questionnaires years after treatment. Furthermore, it is possible that participating
couples were not representative for the total patient population, as participation was not
obligatory. Of the approached patients (n = 1861), 40% decided to participate in the NET-
QUBIC cohort. In a third of the included patients (n = 262), informal caregivers were
very willing to participate as well [23]. Lastly, despite the fact that we found significant
differences in caregiver burden over time, we are not able to state that these differences are
clinically relevant, due to the fact that currently no minimal clinically important differences
(MCID) for the CRA are available [43].

4.2. Clinical Implications and Future Perspectives

From the moment of diagnosis until six months after treatment, especially, informal
caregivers experience a high caregiver burden and psychological distress. Furthermore,
symptoms of depression in caregivers at baseline seem to interfere with patients QoL over time.
This underscores the importance of addressing the mental health of informal caregivers. The
early assessment of risk factors and provision of information on what to expect is advocated
for patients and their caregivers as both of them have to be prepared for living a life after
HNC treatment. Screening for psychological problems and early referral to (psychological)
support in the first line, if needed, may ensure caregivers are able to be the important source of
support for patients and thus avoid the creation of “a second patient”. Knowledge of the risk
factors can be used to identify those caregivers that may benefit from additional counseling
and psychological support, such as the female gender or caring for patients that are not your
spouse or parent, with a high WHO stage, comorbidity or severe tumor stage. Furthermore,
caregivers with lower education levels seem to be more prone to financial problems and
highly educated caregivers more likely to have problems with a disrupted schedule and
reduced QoL. This can be explained by the fewer financial problems, but busier schedules of
caregivers from higher socioeconomic classes. More research is needed to evaluate the course
of symptoms of distress and QoL over time within dyads with dyadic multilevel models [58].
Furthermore, more knowledge is needed about the impact of coping and self-efficacy, and
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which supportive care needs the informal caregivers of HNC patients experience during all
phases of the healthcare trajectory [20,59].

5. Conclusions

This longitudinal study on the psychological distress and quality of life (QoL) of
caregivers of HNC patients identifies the high caregiver burden and its effect on QoL and
psychological distress. Female gender, education level, caring for a patient with higher
WHO stage, severe tumor stage or comorbidity were associated with a high caregiver
burden. We found that caregivers and patients are interrelated, as depression levels of
caregivers at baseline were associated with reduced QoL in patients over time. Screening
for vulnerable caregivers and early referral for support may ensure that caregivers are able
to be the important source of support for patients and that a “second patient” is not created.
Future studies are needed to investigate which supportive care is best for this group of
informal caregivers.
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Appendix A. Flowchart of All Eligible HNC Patients and Reasons for

Non-Participation
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Patient died (n =4)
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Drop-out patient: logistic reasons (n = Z)
Drop-out patient: does not feel like it (n = 2)
Drop-out patent: unknown (o= 3)
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