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ABSTRACT

Background: To investigate factors that might influence the quality of life of the family caregivers of
oesophageal cancer patients.

Material and methods: A cross-sectional study within a prospective, population-based nationwide
cohort study including family caregivers to oesophageal cancer patients was conducted. The expo-
sures were family caregivers’ age, sex, education level and patients’ tumour stage, postoperative com-
plications, weight loss and comorbidities. The outcome was health-related quality of life (HRQL) one
year after the patient’s cancer surgery measured by the RAND-36. Multivariable linear regression ana-
lysis provided mean score differences (MSD) with 95% confidence intervals (Cl).

Results: In total 257 family caregivers were included. Family caregivers >65years displayed lower
physical function (MSD=-8.5; p=0.001) but a higher level of energy (MSD = 9.2; p=0.002). Those
with a higher education level had less pain (MSD = 11.2; p=0.01) and better physical function (MSD
= 9.1; p=0.006).

Results: Among the patient related exposures, postoperative complications were associated with fam-
ily caregivers’ physical function (MSD=—6.0; p=0.01) and pain (MSD= —7.9; p=0.01). Tumour stage
and comorbidities were not associated with the HRQL of the family caregiver.

Conclusion: The study suggests that patients’ complications and age and education level of the family
caregivers are associated with family caregivers HRQL. This information provides guidance in the pro-
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cess of creating support for family caregivers of oesophageal cancer patients.

Background

A diagnosis of cancer does not only influence the patient,
but it also influences the life of the patient’s family care-
givers. A family caregiver has been defined as ‘any relative,
partner, friend or neighbour who has a significant personal
relationship with, and provides a broad range of assistance
for, an older person or an adult with a chronic or disabling
condition” [1]. Family caregivers of oesophageal cancer
patients might be negatively impacted partly because of the
poor oesophageal cancer prognosis (overall survival 10-20%)
[2] but also because of the complicated and complex treat-
ment and recovery.

Curatively intended treatment for oesophageal cancer
includes extensive surgery often in combination with neo-
adjuvant chemo-radiotherapy and sometimes adjuvant treat-
ment after surgery. The 5-year survival rate after curatively
intended surgery is 30-55% [3] but only 25-30% of patients
diagnosed with oesophageal cancer are eligible for such sur-
gery. In addition, the treatment often entails a number of
complications and side effects. Common complications due

to surgery are pulmonary complications [4], anastomotic
leaks [5] and malnutrition [3]. It has been suggested that
complications and side-effects influence patients’ health-
related quality of life (HRQL) both in the short and the long
term perspective [6-8].

There are observations that family caregivers may have a
higher risk of psychological distress in terms of anxiety and
depression when caring for a patient with oesophageal can-
cer [9]. The levels of psychological distress were comparable
to the levels for family caregivers of palliative patients. The
caregiver burden may have a negative influence on HRQL of
family caregivers of patients with cancer [10]. One-third of
family caregivers in a previous study reported moderate or
high caregiver burden 3 years after oesophageal cancer
patients’ curative treatment [11].

Furthermore, there is a need to explore factors that nega-
tively influence the HRQL of family caregivers of oesophageal
cancer patients and their need for healthcare support. If it is
possible to identify family caregivers at risk of a poor HRQL,
supportive actions can be given in a timely way to avoid the
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negative impact among family caregivers. Family caregivers
with a good quality of life or with their own support may
remain a more reliable support to oesophageal cancer
patients. Associations of HRQL and characteristics show that
women and those with a lower education have a lower over-
all HRQL. In addition, a higher age is associated with a
decreased physical health but better in some mental health’s
dimensions [12].

The aim of this study, therefore, was to investigate how
age, sex and education level of a close family caregiver as
well the tumour stage, surgical complications, weight loss
and comorbidities of the patient may influence the HRQL of
the family caregiver.

Methods
Study design and data collection

Data for the current cross-sectional study were collected
from an ongoing prospective, population-based nationwide
cohort study entitled Oesophageal Surgery on Cancer
patients — Adaptation and Recovery (OSCAR). The cohort for
the present study includes patients operated on for oesopha-
geal or gastroesophageal junction cancer in Sweden since
2013. The patients were included at 1year postoperatively.
Eligible patients were identified through an on-going collab-
oration with all pathology departments in Sweden. In add-
ition, one family caregiver per patient was included. The
patient was asked to invite one family caregiver to partici-
pate in the study. The patient suggested which family care-
giver he/she thought was most appropriate to be included
in the cohort. The project coordinator sent out a written con-
sent to the family caregiver that could chose to participate
or not. Both the patients and their closest family caregivers
that chose to participate were included in the present study
1year after the patient’s surgery. Thereafter they are fol-
lowed up at 1.5, 2, 2.5, 3, 4 and 5years postoperatively. The
data collection started in 2014 (i.e., 1year after surgery).

All family caregivers participating in OSCAR are required
to fill in a self-report questionnaire-package containing sev-
eral well-validated measurements together with some study
specific questions (e.g., marital status, relationship to the
patient, working or retired, etc.). For the purpose of this
study, family caregivers of patients operated on between
2013 and 2018 were included. About 76% of all patients
who received curative intended treatment during this time
period survived 1year after surgery and 66% of them agreed
to participate in OSCAR [13]. Of these patients, 86% had fam-
ily caregivers who were included in the cohort.

Exposures

Family caregiver-related exposures

The exposures related to family caregivers were age (<65
and >65), sex (female and male) and education level
(<9year and >9year). Information about the family care-
givers was self-reported except for education level which
was collected from the Swedish national register;
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longitudinal integrated database for health insurance and
labour market studies — LISA. The information about educa-
tion level was collected by the time of the first year data col-
lection one year after the patients’ surgery.

Patient-related exposures

Exposures related to patients were patients’ tumour stage
(TNM I-Il and TNM 1lI-IV), 24 different postoperative complica-
tions (including for example pulmonary and coronary compli-
cations, infections and anastomotic leakages) (0 and >1),
weight loss (<10% and >10%) and comorbidities included in
the Charlson comorbidity index [14] (0 and >1). The clinical
information was collected from patients’ medical records
based on a predefined study protocol.

Outcome

The outcome was HRQL among family caregivers 1year after
the patients’ operation measured by the RAND-36 [15]. The
RAND-36 contains 36 items that are distributed across eight
subscales: physical function, role functioning — physical, role
functioning — emotional, social functioning, emotional well-
being, energy/fatigue, pain and general health. The
responses to the items are scored 0-100. A low score indi-
cates lower HRQL and higher score indicates a higher
HRQL [15].

Statistical analysis

Multivariable linear regression models were used to assess
the associations between exposures (family caregivers’ age,
sex, education level and patients’ tumour stage, complica-
tions, weight loss and comorbidity) and the outcome (HRQL).
Mean score difference (MSD) with 95% confidence intervals
(Cl) were calculated. Adjustments were made for the follow-
ing covariates: (age: continuous; sex: male and female; edu-
cation level: <9year and >9year; the patient’s tumour stage:
TNM I-II and llI-1V; surgical complications: (0 or >1); weight
loss: (<10% or >10%); and comorbidities (0 or >1)), where
the individual studied exposure variable, under analysis, was
excluded from that regression model as a covariate and was
included as an exposure.

In addition to the eight subscales of the RAND-36, two
summary scores for physical health and mental health were
calculated by standardising RAND-36 scales by a z-score
transformation (using means and standard deviations (SD)
from the general US population) followed by aggregating
these z-scores by multiplying each RAND-36 z-score by
respective factor score coefficient and adding these to create
aggregate scores [16]. Followed by transforming these aggre-
gated scores by multiplying by 10 and adding 50, respect-
ively, to create physical health and mental health summary
scores [16]. The physical health concerns physical function,
role functioning — physical, pain and general health and the
mental health includes social functioning, role functioning —
emotional, emotional well-being and general health [17].
Based on previous research, clinical relevance was considered



380 (&) C.RINGBORG ET AL.

when a mean score difference was >5 [17,18]. To reduce the
risk of multiple testing, a statistical significance was tested (two
sided) only when there was a clinically relevant difference
between comparison groups. A statistical significance was con-
sidered when p < 0.05. There were very low number of missing
(<3%) so a complete case analysis approach was used.

A sensitivity analysis was conducted on partners only fol-
lowing the same modelling approach as the main analysis.

All data management and all the analysis were conducted
by a senior biostatistician (AJ) using SAS® version 9.4 (SAS
Institute, Cary, NC).

suggested by the patients and deemed eligible to be invited
to participate. All invited family caregivers accepted partici-
pation. Characteristics between patients who invited a family
caregiver and those who did not were similar except for sex
with a males/female distribution of 87%/13% and 96%/4%,
respectively. Characteristics of the participants are presented
in Table 1. The mean age of the group was 63years. The
majority the family caregivers were women (84%) and had
more than 9years of education (86%). Most of the family
caregivers were partners of the patients (81%), 9% were chil-
dren and about 10% were either a friend or neighbour to

the patient.
Results Family caregivers’ characteristics and influence on
Participants their HRQL

Table 2 shows the results of the family caregiver related
exposures effect on the family caregivers’ HRQL. Family care-
givers older than 65 years reported a clinically relevant and
statistically significant lower physical function compared to
younger family caregivers (MSD=—-8.4; p=0.001). However,
they reported a higher energy level compared to the
younger age group (MSD = 9.2; p=0.002). The older age

By the time of analysis, 322 patients (participation rate 69%)
were included in OSCAR study and asked to invite a family
caregiver. In total, 257 (80%) family caregivers were

Table 1. Characteristics of the 257 family caregivers of
oesophageal cancer patients.

Characteristics Number (%)

Age © group also reported a clinically relevant higher level of role
Z‘gg” age (SD; range) 12; Elg) 26-87) functioning — emotional (MSD = 6.3) but this difference did
>65 134 (52) not reach the level of statistical significance (Table 2).

56);\/” 41 (16 The female family caregivers scored a clinically relevant
Feameale 216 584; higher (i.e., better) level of role functioning - emotional com-

Education level pared to male family caregivers (MSD = 5.6). However, the
<9 year 37 (14) clinically relevant differences did not reach the level of statis-
>9 year 220 (86) . Lo

Relation tical significance (Table 2).

Partner 208 (81) Regarding education level, family caregivers with a lower
Children 22 (9) ; ini icti
Others 37 (10) education level reported clinically relevant and statistically

significantly more pain (MSD = 11.2; p=0.01) compared to

Table 2. Results of the family caregivers’ exposures impact on family caregivers’ health-related quality of life of patients treated for oesophageal cancer using
the RAND-36 questionnaire.

b b

Age Sex Education Level®
Mean score Mean score difference Mean score Mean score difference Mean score Mean score difference
Quality of life aspects (95% () (95% Cl) (95% () (95% Cl) (95% () (95% Cl)
<65 (reference) >65 Male (reference) Female <9year (reference) >9year
Physical function 80.9 -84 779 -20 724 9.1%
(75.7 to 86.1) (=134 to —3.4) (71.7 to 84.2) (—8.1to 4.2) (65.9 to 78.9) (2.6 to 15.7)°
Role functioning — physical 70.1 —43 67.1 24 65.5 5.6"
(59.8 to 80.4) (—14.0 to 5.3) (54.4 to 79.9) (—9.9 to 14.8) (52.3 to 78.8) (—7.5 to 18.7)
Role functioning — emotional 68.4 6.3" 69.0 56" 72.4 -13
(57.5 to 79.4) (—4.0 to 16.7) (55.2 to 82.7) (—7.8 to 18.9) (58.1 to 86.7) (—15.4 t0 12.9)
Social functioning 79.2 0.7 79.7 0.3 789 1.9
(72.5 to 86.0) (—5.6 to 7.1) (71.2 to 88.3) (—8.0 to 8.5) (70.1 to 87.7) (—6.8 to 10.6)
Emotional well-being 75.8 2.1 789 —4.2 78.0 —24
(70.2 to 81.3) (—3.0t0 7.3) (72.0 to 85.9) (—11.0 to 2.6) (70.9 to 85.2) (—9.6 t0 9.6)
Energy 59.0 9.2* 64.7 -1.9 62.6 —22
(53.1 to 65.0) (3.5 to 14.9)° (57.3 to 72.2) (—9.2 to 5.4) (55.0 to 70.3) (—9.9 to 5.4)
Pain 62.4 —-14 63.6 —1.2 574 11.2%
(54.8 to 70.0) (=79 1t05.2) (55.0 to 72.3) (—6.4 to 12.4) (48.4 t0 65.8) (2.3 to 20.1)°
General Health 63.1 2.0 63.3 1.6 62.1 4.1
(57.9 to 68.3 ) (—2.9 t0 6.9) (56.8 to 69.9) (—4.8 to 8.0) (55.3 to 68.9) (—2.6 t0 10.8)
Physical Component Scale 46.5 —23 45.7 —06 43.1 4.7
(44.0 to 48.8) (—4.6 to —0.1) (42.6 to 48.8) (—3.6 t0 2.4) (39.9 to 46.3) (1.5 to 7.8)
Mental Component Scale 48.7 3.6 50.5 —0.0 51.3 —-15
(45.3 t0 52.2) (0.3 to 6.8) (46.2 to 54.9) (—4.3 t0 4.2) (46.7 to 55.8) (—5.9 to 3.0)

3statistically significant: p < 0.05. Cl: confidence interval. # = clinically relevant. ®The model is adjusted for: age: continuous; sex: male and female; education
level: < 9year and >9year; the patient’s tumour stage: TNM I-Il and IlI-IV; surgical complications: (0 or >1); weight loss: (<10% or >10%); and comorbidities
(0 or >1).



those with a higher education level. Also, the group of
higher educated family caregivers had a clinically relevant
and statistically significant better physical function (MSD =
9.1; p=0.006) and a clinically relevant better role functioning
- physical (MSD = 5.6) (Table 2).

Patient factors related to HRQL of the family caregiver

In Table 3, the results of patient related exposures and their
association on family caregivers’ HRQL are presented. The
tumour stage of the oesophageal cancer patient was not
associated with the HRQL of the family caregivers; no clinic-
ally relevant differences between tumour stage groups
were found.

If the patient experienced at least one surgical complica-
tion family caregivers’ HRQL was clinically relevant and statis-
tically significant poorer regarding physical function
(MSD=-6.0; p=0.01) and pain (MSD=-7.9; p=0.01) com-
pared to family caregivers with patients not experiencing
complications. Complications were also found to have a clin-
ically relevant negative impact in family caregivers’ role func-
tioning physical (MSD=-6.0) and social function
(MSD=-5.9) compared to family caregivers whose patients
had no complications, but the differences did not reach the
level of statistical significance (Table 3).

Family caregivers of patients who lost >10% of their pre-
operative weight reported more pain (MSD=-5.0) than
those caring for patients with less weight loss. However, the
clinically relevant difference did not reach the level of statis-
tical significance.

Whether the patients had comorbidities or not was not
associated with family caregivers’ HRQL, no clinically relevant
difference was found.
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Sensitivity analysis

The sensitivity analysis on the subgroups of partners only
showed similar results to the results from the main analysis,
except for education level losing statistical significance for
physical function (MSD = 9.1, p > 0.05) and pain (MSD = 8.8,
p > 0.05) and clinical relevance for role function - physical
(MSD = 2.7, p>0.05). Complications became more clinically
relevant for all previous clinically relevant findings and also
statistically  significant for role functioning phys-
ical (p < 0.05).

Discussion

This population-based nationwide study on family caregivers
of oesophageal cancer patients showed that family care-
givers’ age, sex and education level as well as patients’ com-
plications and patients’ weight loss were associated with
their HRQL where patients’ complications was the single
exposure that had the strongest association with the family
caregivers’ HRQL. Neither patients’ tumour stage nor comor-
bidities were associated with family caregivers’” HRQL.

The population-based design is the strength of the study.
All patients operated on for oesophageal cancer in Sweden
were asked to participate and to invite their closest family
caregiver, resulting in a large cohort with a high participation
rate and good power (90%). The data were collected by
using well-validated self-report questionnaires. The validated
Swedish version of the generic RAND-36 questionnaire was
used to measure family caregivers’ HRQL [15,19]. The RAND-
36 is designed to be used in any context by anyone and is
the most common and frequently-used questionnaire to
assess HRQL [20]. The use of such a comprehensive HRQL

Table 3. Results of the patient-related exposures’ impact on family caregivers’ health-related quality of life of patients treated for oesophageal cancer using the

RAND-36 questionnaire.

Tumour stage® Complications® Weight loss® Comorbidity®
Mean score Mean score Mean score Mean Score
Mean score difference Mean score difference Mean score difference Mean Score Difference
(95% CI) (95% CI) (95% CI) (95% Cl) (95% Cl) (95% CI) (95% CI) (95% CI)
Quality of life aspects I-II (reference) n-v 0 (reference) >1 <10% (reference) >10% 0 (reference) >1
Physical function 75.2 3.5 80.0 —6.0" 76.5 0.9 77.2 —04
(70.6 t0 79.8) (—1.2t08.2) (74.8 to 85.1) (—10.7 to —1.4)? (77.0 to 81.9) (—391t05.8) (72.11t0822) (—5.0to04.2)
Role functioning — 68.1 —0.6 71.4 —6.0* 70.5 —4.1 68.9 -1.0
physical (58.8to 77.3) (—10.0 to 8.8) (61.0to 81.7) (—15.3 to 3.3) (59.5 to 81.6) (—14.1 to 5.3) (58.6 to 79.1) (—10.2 to 8.1)
Role functioning - 70.2 3.2 735 —3.6 70.9 1.6 70.9 1.8
emotional (60.2 to 80.2) (—7.0to 13.3) (62.4to 84.7) (—15.9to0 5.9) (59.0 to 82.9) (—8.8to 12.0) (59.8 to 81.9) (—8.1to 11.6)
Social functioning 79.6 0.5 82.8 —5.9* 80.1 —-04 80.1 —-04
(73.4t0858) (—57t06.7) (759t089.7) (—12.0to0.3) (72.7 to 87.5) (—6.9 t0 6.0) (73.3t0 86.9) (—6.3to 6.6)
Emotional well-being 77.9 =21 78.4 -3.2 76.8 0.2 76.8 0.0
(72.8 t0 83.0) (—7.2t03.0) (72.8 to 84.1) (—8.3t0 1.9) (70.7 to 82.8) (—5.2t05.5) (713 to 824) (—5.0to 5.1)
Energy 64.0 —0.6 66.0 —46 64.7 -2.0 62.5 24
(58.6 to 69.5) (—6.1to 5.0) (60.0to 72.1) (—10.1 to 0.9) (58.3 to 71.2) (—7.7 t0 3.7) (56.6 to 68.5) (—3.0to0 7.8)
Pain 61.7 26 67.0 —7.9% 65.5 —-5.0* 63.2 -03
(55.4 to 68.0) (—3.8109.0) (60.0 to 74.0) (—14.2 to —1.6) (58.0 to 73.0) (—11.6 to 1.6) (56.2 to 70.1) (—6.5to 5.9)
General Health 64.8 -14 65.7 -31 64.4 —0.6 65.0 -1.8
(60.1 to 69.6) (—6.2 to 3.3) (60.4 to 71.0) (—9.4 to 0.8) (58.7 to 70.1) (—551t044) (59.81t0703) (—6.51t029)
Physical Component Scale 45.0 0.8 46.8 -2.7 46.2 -15 45.6 —0.3
(42.8 t0 47.2) (—1.41to03.1) (4431t0493) (—5.0to —0.5) (43.5 to 48.8) (—3.81t00.9) (43.1t048.0) (—25t01.9)
Mental Component Scale 50.9 -0.9 51.2 -13 50.2 0.6 50.2 0.6
(47.8 to 54.1) (—4.0to 2.3) (47.7 to 54.7) (—4.5 to 1.8) (46.5 to 53.0) (—2.7t03.9) (46.7 to 53.7) (—2.51t03.7)

3Statistically significant: p < 0.05. Cl: confidence interval. # = clinically relevant. °The model is adjusted for: age: continuous; sex: male and female; education
level: < 9year and >9year; the patient’s tumour stage: TNM I-II and IllI-IV; surgical complications: (0 or >1); weight loss: (<10% or >10%); and comorbidities

(0 or >1).
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instrument makes the study results more detailed and gives
the opportunity to investigate the impact in every specific
dimension of the family caregivers HRQL that, from our
knowledge, not been studied previously. This will make it
easier to understand the future need for research and what
information that is required to further improve the situations
of the family caregivers.

Although there are many strengths of the study, there are
also some limitations. For example, the risk of selection bias,
even though the inclusion rate is relatively high. There could
be a risk that the patients who are most negatively affected
by the disease and the treatment chose to decline participa-
tion. In that way, also, information from these patients’ fam-
ily caregivers is lost. However, we believe that such selection
bias could only dilute the association and would not change
the conclusions. The inclusion rate of patients in OSCAR is
approximately 69%. The high inclusion rate of family care-
givers (80%) makes it reasonable to generalise our results for
family caregivers of patients treated for oesophageal cancer
in Sweden.

Although the use of well-validated questionnaires is an
advantage, there may be a risk of response bias. However,
because of the questionnaires were sent to the family care-
givers’ homes, without any contact with the researcher, the
risk of the researcher affecting the responses in the question-
naires is minimised. The use of a generic questionnaire to
measure HRQL may have missed to capture specific caregiver
related HRQL aspects.

The lack of baseline data is another limitation when trying
to describe the health change for family caregivers. However,
although it is an advantage to have baseline data for
patients and family caregivers, the HRQL will probably be
affected negatively by the time of patients’ diagnosis.

Surgery for oesophageal cancer is a major procedure and
is followed by a high risk of postoperative complications,
which has been shown to be the strongest risk factor for
poor HRQL and recovery among patients [6,8,13,21]. Some
patients also suffer from side-effects and poor HRQL up to
10years after surgery [7]. A previous study has found that
cancer patients with symptoms of side-effects with a nega-
tive impact on patients’ functions promote a higher burden
on the family caregivers [11]. In the current study, complica-
tions were found to be the most prominent factor affecting
family caregivers’ HRQL negatively. Two out of eight sub-
scales were both clinically relevant and statistically significant
negatively impacted (physical function and pain) and in add-
ition, two subscales were clinically relevant negatively
impacted (role functioning — physical and social functioning).
These results were more pronounced in the sensitivity ana-
lysis of partners only. A reason for the negative impact of
patients’ complications could be the more complex caring
that these patients need. The complications make the treat-
ment process and the recovery time for the patients longer
and the burden of the family caregivers might increase.
However, the RAND-36 does not capture caregiver burden
and specific caregiver HRQL and studies with such more
detailed outcomes are warranted. Because of the long-term
effect in HRQL among patients due to complications, it

would be highly advisable to investigate family caregivers’
burden and specific HRQL for a longer time period than
1year to see whether complications associate with family
caregivers’ HRQL in the long term.

The older age group in the current study reported a more
poor physical function but a higher level of energy com-
pared to the younger family caregivers. A reasonable explan-
ation could be the cut-off in the age groups. In Sweden, the
average retirement age is 65 years meaning the younger age
group is still actively working and at the same time caring
for the patient which may impact their energy level. Caring
for a patient and being employed has been studied previ-
ously. An American study showed that family caregivers are
often late to work or leave early to be able to care for the
patient as much as possible [22]. This could be a stressful
situation for caregivers and could be the reason of the lack
of energy compared to retired family caregivers.

In the current study, the results indicate that family care-
givers with a lower education level have more pain and the
reason behind this can be discussed. The family caregivers
with a higher education level had a better physical function
which is correlated with less pain. The correlation of physical
activity and less pain and well-being have been demon-
strated previously [23,24]. Therefore, one explanation why
family caregivers with a lower education level reported more
pain in the current study could be that family caregivers
with a higher education level are more physically active and
therefore experience less pain. Well-educated family care-
givers to cancer patients have been observed to have a
higher level of stress in a previous study [25] but a high edu-
cation level was not associated with family caregivers’” HRQL
in the current study.

Compared to norm-based reference data, our studied
population scored lower in several subscales of RAND-36 ['?].
The most prominent differences were for physical function,
energy and pain. Furthermore, energy and pain differed for
all studied characteristics of the family caregivers which
point towards that family caregivers of oesophageal patients
may be in need for support during the cancer trajectory.

Surprisingly, the patients’ tumour stage was not associ-
ated with family caregivers’ HRQL in the current study. There
is reason to believe that the more advanced cancer stages
would impact the patient’s family caregivers in a negative
manner. However, in the current study, all patients were
treated with a curative intent despite tumour stage which
may influence the results. Another explanation could be that
patients and family caregivers are not well informed about
the patient’s tumour stage and the consequences of an
advanced stage despite treatment with a curative intent. A
study investigating family caregivers to advanced lung can-
cer patients found that patients’ HRQL had a larger impact
on the family caregivers’ HRQL compared to the impact of
the patients’ tumour stage [26]. This indicates that it is not
the severity of the tumour that has an impact on family care-
givers, but the patients’ well-being. In addition, potential
comorbidities did not have an impact on family caregivers’
HRQL in this study. However, it has been found in previous
research that cancer patients with comorbidities have poorer



HRQL compared to patients without comorbidities [27,28].
This is, however, not in line with the recent discussed litera-
ture regarding the impact of patients’ HRQL and the impact
among family caregivers. Therefore, further investigations on
the impact of oesophageal cancer patients’ HRQL on family
caregivers’ HRQL are warranted.

To make the picture more complete, studies comparing
family caregivers to oesophageal cancer patients with a
background population are suggested, however, the current
study aimed to identify family caregivers in potential need
for extra support within the group of oesophageal cancer
family caregivers. Even though the current study in this con-
text can be considered as large with good power it had
some borderline results regarding education level and com-
plications. A larger study sample might show more findings
of clinical relevance and statistical significance. In addition, it
is also important to further investigate the effects on the
family caregivers’ life situation to understand how they can
be helped and supported in the clinical context. Moreover, it
is important to investigate other consequences such as psy-
chosocial and economic consequences for a complete under-
standing of the family caregivers’ perspective.

In the current study, the family caregivers caring for
patients with complications probably are the most distinctive
regarding having a poorer HRQL. Physical activity has been
found to have positive impact on cancer survivors’ HRQL [29].
Especially it had good effect on the survivors’ physical func-
tion, social function and mental health. Support by arranging
a better rehabilitation of the patients with physical activity
could reduce the burden for the family caregivers at home.

In conclusion, this study indicates that, substantially,
patients’ complications, the age of the family caregivers and
education level are associated with the HRQL of family care-
givers of patients treated for oesophageal cancer. More
research is needed to better understand the situation of fam-
ily caregivers of patients treated for oesophageal cancer to be
able to define their needs and how they can be helped. Such
information can further be of use to improve the survivorship
concept of cancer patients and their family caregivers.
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