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Abstract
Purpose Long-term effects of being the primary caregiver of an older patient with cancer are not known. This study aimed 
to assess health-related quality of life (HRQoL) in primary caregivers of patients aged 70 and older with cancer, 5 years 
after initial treatment. Secondly, to compare the HRQoL between former primary caregivers whose caregiving relationship 
had ceased (primary caregiver no longer directly assisting the patient because of patient death or removal to another city or 
admission to an institution) and current caregivers, and to determine the perceived burden of the primary caregivers.
Methods Prospective observational study including primary caregivers of patients aged 70 and older with cancer. HRQoL 
and perceived burden were assessed using the SF-12 and Zarit Burden Interview (ZBI) at baseline and 5 years after initial 
treatment.
Results Ninety-six caregivers were initially included; at 5 years, 46 caregivers completed the SF-12 and ZBI between June 
15 and October 26, 2020. Primary caregiver’s HRQoL scores had significantly decreased over time for physical functioning 
(mean difference = −10, p=0.04), vitality (MD= −10.5, p=0.02), and role emotional (MD= −8.1, p=0.01) dimensions. 
The comparison at 5 years according to caregiving status showed no difference for all HRQoL dimensions. There was no 
decrease in perceived burden at 5 years.
Conclusion Some dimensions of HRQoL decreased at 5 years with a stable low perceived burden.
Trial registration NCT04478903
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Introduction

The aging of the population and increasing life expectancy 
have led to a growing incidence of cancer in older indi-
viduals (65% in men and 93% in women between 1990 
and 2018) [1].

During cancer treatment, primary caregivers support 
patients both instrumentally and emotionally. Care-related 
tasks can cause burden and distress, which may impact the 
caregiver’s ability to support the patient.

Very often, being a primary caregiver, i.e., the per-
son who has the duty of caring for someone else, leads to 
changes that can have a potentially negative impact on social 
life (activities, leisure) and health-related quality of life 
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(HRQoL), which is a self-reported measure of the health-
related well-being, including spirituality, health, activity 
level, social support, resources, satisfaction with personal 
accomplishments, and life situations [2–4]. In a recent study, 
20% of caregivers remained burdened and distressed after 
the patient’s treatment had ended [5].

In primary caregivers, the potential negative impact 
of cancer care on HRQoL and perceived burden (usually 
defined as “the physical, psychological or emotional, social 
and financial problems that can be experienced by family 
members caring for impaired older adults”) has already 
been studied, in particular for anxiety and depression [6, 7]. 
Several associations have been identified between depres-
sion and HRQoL, such as sleep quality, burden, duration 
of caregiving, and caregiver unemployment [8, 9]. In 2014, 
the Geriatric Oncology Coordination Unit of Burgundy 
(GOCUB) carried out a study which identified several fac-
tors significantly associated with HRQoL in primary car-
egivers, namely age, perceived burden, and patient’s level of 
dependence [10]. Yet despite the known effects of caregiv-
ing, very few studies have assessed changes in long-term 
HRQoL and the perceived burden of primary caregivers of 
cancer patients. One exception is Kim et al.’s [11] prospec-
tive longitudinal study, which identified psychosocial fac-
tors predicting depressive symptoms in caregivers 5 years 
after their relative’s cancer diagnosis. If HRQoL and per-
ceived burden were not directly studied, caregivers actively 
involved in cancer care at 5 years presented greater depres-
sive symptoms, and it was suggested that they should benefit 
from programs to improve their symptoms [11]. The long-
term impact of the continuity of the care relationship on the 
HRQoL has also not been studied.

This study aimed to determine the HRQoL of the pri-
mary caregivers of cancer patients aged 70 and older at 5 
years. Secondly, to compare the HRQoL between former 
primary caregivers whose caregiving relationship had ceased 
(primary caregiver no longer directly assisting the patient 
because of patient death or removal to another city or admis-
sion to an institution) and current caregivers, and to deter-
mine the perceived burden of the primary caregivers.

Materials and methods

Study design and population

The design of this study has previously been described by 
Germain et al. [10]. Briefly, it was an observational prospec-
tive multicenter study conducted by the GOCUB, including 
patients 70 years and older with cancer and their primary 
caregivers, from 1 June 2014 to 18 March 2015, with follow-
up at follow-up 3 to 6 months after oncogeriatric care. In 
addition, in order to assess long-term HRQoL in primary 

caregivers, a final HRQoL assessment was conducted in the 
summer of 2020.

The study was conducted in accordance with the Dec-
laration of Helsinki, approved by a French ethics commit-
tee (Comité de Protection des Personnes Sud Méditerranée 
N°2019-A03216-51) and by the French national data protec-
tion authority (CNIL-MR003 N°1989764). The study was 
registered on clinicaltrials.gov (NCT04478903).

Procedures

Patients 70 years and older who had a geriatric oncology 
consultation between 1 June 2014 and 18 March 2015 and 
were managed at the George Francois Leclerc Cancer Center 
or Dijon University Hospital, France, were included with 
their primary caregivers after providing written informed 
consent. HRQoL and burden were assessed in primary 
caregivers at baseline. A final assessment was performed 
5 years after inclusion. To this end, the vital status of the 
primary caregivers was updated using data from the national 
statistics bureau (Institut National de la Statistique et des 
Etudes Economiques, INSEE).

Before sending questionnaires, INSEE data were used 
to establish whether the primary caregiver was still alive. 
Those who were still alive were called at their place of resi-
dence between 15 June and 7 July 2020 to obtain consent for 
participation. Non-responders were called again 2 months 
later for follow-up, and the inclusions were closed in Decem-
ber 2020.

Studied variables and endpoints

Patient information, such as cancer location, therapeutic 
goal (curative vs. palliative), comorbidities assessed using 
the Cumulative Illness Rating Scale for Geriatrics (CIRS-
G) [12], and patient’s life expectancy using the Lee score 
or “4-year Mortality Index of older adults” [13] were col-
lected at baseline from patient records. Caregivers’ gender, 
age, type of relationship with the patient (categorized into 3 
groups: spouse, child, or other relative), marital status, and 
employment status were also recorded at baseline.

Five years after inclusion, a general information ques-
tionnaire was sent to the primary caregiver to update infor-
mation about the patient’s vital status (categorized as alive 
vs deceased), the caregiving status (which was defined into 
2 classes: “former caregiver” if the primary caregiver no 
longer directly assisted the patient due to death or removal to 
another city or admission to nursing home vs. “current car-
egiver” if the primary caregiver was still helping the patient), 
and any change in employment status from inclusion to 
summer 2020 (categorized into 2 classes: yes, if primary 
caregiver changed employment vs. no, if primary caregiver 
had the same job or employment situation). Whether the 
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caregiver had any help with caregiving (categorized into 2 
classes: yes, if caregivers received any kind of support such 
as help with household chores, psychological counselling vs. 
no, if they did not receive support) was ascertained. From 
a dichotomous question also found in the general question-
naire, whether primary caregivers were taking daily medi-
cation (categorized into 2 classes: yes, if primary caregiver 
took daily medication for any condition vs. no, if primary 
caregiver did not take any daily medication) was ascertained. 
Along with the general questionnaire, the 12-item Short-
Form Health Survey (SF-12) from the Medical Outcomes 
Study and the Zarit Burden Interview (ZBI) were also sent.

SF‑12

The SF-12 was used to assess the caregiver’s HRQoL [14]. 
It is a validated tool comprising twelve questions that gener-
ate eight scales, namely: physical functioning, role physical, 
role emotional, body pain, social functioning, mental health, 
vitality, and general health perception. All scales were 
scored according to the standard scoring method described 
in the SF-12 scoring manual [15]. Each score ranges from 
0 to 100, with higher scores representing better HRQOL. 
The SF-12 showed a good internal consistency (Cronbach’s 
alpha) coefficient ranging from 0.73 to 0.87 for the initial 
version and 0.879 for the French version [14, 16]. For this 
study, Cronbach’s alpha of all domains was calculated and 
was more than 0.70, confirming the internal consistency of 
the questionnaire in this population.

Zarit Burden Interview

Perceived burden was measured with the ZBI. This self-
administered questionnaire contains 22 items exploring the 
consequences of caregiving on the physical, psychological, 
and social levels. The overall score is linked to the physical 
and behavioral dependence of the person being helped. The 
total score, which is the sum of the scores obtained for each 
of the 22 items, ranges from 0 to 88. A score less than or 
equal to 20 indicates a low burden, a score between 21 and 
40 indicates a mild burden, between 41 and 60 a moderate 
burden, and > 60 a severe burden [17, 18]. The ZBI showed 
a good internal consistency (Cronbach’s alpha) coefficient 
between 0.83 and 0.91 for the initial version and 0.85 for the 
French version and test-retest reliability (intra-class correla-
tion coefficient) of 0.89 [17, 19]. For this study, Cronbach’s 
alpha was calculated and was 0.93, confirming the internal 
consistency of the questionnaire in this population.

Statistical analyses

Continuous variables were described as means ± 
standard deviation (SD), medians, and ranges, while 

categorical variables were described as numbers and 
percentages. The characteristics of the PCs who par-
ticipated at 5 years and their patients were described at 
baseline. Mann-Whitney test for continuous variables 
and Fisher’s exact or  chi2 tests for categorical varia-
bles were used to compare sociodemographic variables 
between respondents and non-respondents. HRQoL and 
perceived burden scores were generated, described at 
baseline and at 5 years. Wilcoxon signed-rank tests were 
used to compare the difference between 5 years and 
baseline, due to low sample size. Following the guide-
lines from Osoba et al., the minimal clinically important 
difference (MCID) was defined in this study as a mean 
difference (MD) of least 5 points in HRQoL and per-
ceived burden between baseline and 5 years of follow-
up [17]. A negative difference indicated a deterioration 
in HRQOL but an improvement in perceived burden 
while a positive difference indicated an improvement 
in HRQOL but a decline in perceived burden. Mann-
Whitney test was used to compare HRQOL at 5 years 
according to the caregiving status, other sociodemo-
graphic variables were not tested. P value < 0.05 was 
set to define a statistically significant difference. All 
analyses were performed using SAS, version 9.4 (SAS 
Institute, Inc., Cary, NA, USA).

Results

Characteristics of the primary caregivers

From 1 June 2014 to 18 March 2015, 96 caregivers were 
initially included. In 2020, after the data were updated, 
8 caregivers had died, 24 were lost to follow-up, and 2 
refused to pursue their participation. HRQoL question-
naires were then sent to the 62 caregivers who agreed 
to participate. Of these, 46 completed and returned 
their questionnaires, corresponding to a response rate 
of 71.87%, and were retained for the analyses (Fig. 1). 
At 5 years of follow-up, 28 (60.86%) caregivers were no 
longer directly assisting the patient [25 patients had died, 
two patients had been moved to another city, and one had 
entered a nursing home] and 18 individuals (39.14%) 
reported that they were still the primary caregiver (Fig. 1).

There is only one significant difference between 
responders at 5 years and no responders at 5 years (sup-
plementary data). Patients of responders were most man-
aged in a curative context (82.61% vs 61.22%, p=0.02).

In our study, the primary caregiver mean age was 66.8 
years, over 58% of primary caregivers were women, and 
54.35% of primary caregivers were patients’ children 
(Table 1).
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Fig. 1  Flow chart
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Analysis of health‑related quality of life over time

At baseline, the best HRQOL score was physical function-
ing dimension with a mean score of 84.5 (SD=26.2) and 
the worst HRQOL score was mental health with a mean 
score of 59.3 (23.6) (Table 2).

At 5 years with respect to baseline score, physical 
functioning (MD= −10, p=0.04), vitality (MD= −10.5, 
p=0.02), and role emotional (MD= −8.1, p=0.01) were 
statistically significant and clinically meaningful and all 
of 3 dimensions were deteriorated (Table 2, Fig. 2). How-
ever, although not statistically significant (p>0.05), mental 
health dimension showed clinical improvement (MD=5.4, 
p=0.68) while role physical showed a clinical deterioration 
(MD= −7.2, p=0.17).

The comparison at 5 years according to caregiving status 
showed no difference for all HRQoL dimensions (Table 3).

Analysis of perceived burden over time

The mean perceived burden score at baseline was 18.26 (12.94). 
There was not a significant or clinically meaningful difference in 
this score over time (MD= −3.50, p=0.41) (Table 2).

Discussion

Concerning the caregiver’s HRQoL, significant decreases 
over time were observed for physical functioning, vital-
ity, and role emotional. A study investigated QoL in the 

Table 1  Characteristics of 
primary caregivers and patients

CIRS-G Cumulative Illness Rating Scale-Geriatric, N number, SD standard deviation, min minimum, max 
maximum

Variable Total
(N=46)

n %

Age Mean ± SD 66.76 ± 12.7
Median (min–max) 65.00 (38–92)

Time since 2014 Mean ± SD 5.64 ± 0.23
Median (min–max) 5.58 (5.34–6.05)

Gender Male 19 41.30
Female 27 58.70

Relation with patient Spouse 13 28.26
Child 25 54.35
Other relative/friend/other 8 17.39

Caregiver marital status Married 35 76.09
Single/divorced/widowed 11 23.91

Professional situation In activity 30 65.22
Without profession 16 34.78

Change in employment status Yes 9 19.57
No 37 80.43

Vital status of the patient Alive 21 45.65
Dead 25 54.35

Assistance in the caring role Yes 15 32.61
No 31 67.39

Using a daily medication Yes 19 41.43
No 27 58.67

Patient curative context Yes 38 82.61
No 08 17.39

CIRS-G N ≥3 Yes 36 78.26
No 10 21.74

Patient’s Lee mortality index Low/medium risk 14 30.43
High/very high risk 32 69.57

Patient’s cancer location Breast 15 32.61
others 31 67.39
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caregivers of patients of all ages 3 months after the end of 
adjuvant chemotherapy for colon cancer and showed that 
caregivers remained burdened and distressed [5].

A clinically meaningful increase was observed, without 
statistical significance, for mental health. These results are 
only somewhat consistent with the rare previous studies [5, 
11]. The present study considered caregiving status whereas 
other studies, such as Kim et al. [11], only included current 
caregivers, which could explain some differences. In com-
parison with non-caregivers of the same age, another study 
showed that caregivers of older adults with cancer were more 
likely to experience a deterioration of their physical health 

and to have poor health-related behaviors [20]. The clinical 
improvement observed in the mental health of caregivers 
over time could be related to the time elapsed since the ini-
tial diagnosis. These findings are concordant with the litera-
ture since increasing patient age and time since diagnosis [6 
months] has been associated with reduced levels of caregiver 
depression [21]. Several explanations for this mental health 
improvement could be advanced, e.g., accommodation to 
reality, development of coping strategies to deal with reality, 
positive effects of psychotherapy, the effectiveness of antide-
pressant therapy, or the implementation of supportive care at 
home. Each of these hypotheses should be further explored.

Table 2  Health-related Quality of Life and Perceived Burden scores at baseline and 5 years

MD mean difference. MD was calculated as the difference between 5 years’ score and baseline score
* p from Wilcoxon rank test, ¥ caregivers still in a caregiving relationship, significant results are highlighted in bold

Baseline (N=46) 5 years (N=46)

Variables N Mean (SD) Median (min–max) N Mean (SD) Median (min–max) MD P*

Health-related Quality of Life
(SF-12)
  General health 44 63.25 (24.22) 60 (0–100) 46 60.43 (17.82) 60 (25–100) −2.82 0.57
  Physical functioning 44 84.47 (26.17) 100 (0–100) 46 74.45 (30.50) 87.50 (0–100) −10.02 0.04
  Role physical 44 73.54 (26.89) 75 (0–100) 46 66.30 (24.28) 62.50 (0–100) −7.24 0.08
  Role emotional 44 74.13 (25.35) 75 (12.5–100) 46 66.03 (23.96) 62.50 (12.5–100) −8.1 0.01
  Bodily pain 44 81.98 (19.15) 75 (25–100) 46 75.00 (27.39) 75.00 (0–100) −6.98 0.09
  Mental health 44 59.30 (23.63) 62.50 (0–87.50) 46 64.67 (20.63) 62.50 (12.50–100) 5.37 0.12
  Vitality 44 61.04 (24.58) 75 (0–100) 46 50.54 (27.63) 50.00 (0–100) −10.5 0.02
  Social functioning 44 70.93 (27.23) 75 (0–100) 46 72.83 (22.25) 75.00 (25–100) 1.90 0.85
  Perceived Burden
(Zarit)

44 18.26 (12.94) 18 (0–48) 18¥ 14.76 (12.63) 13 (0–34) −3.50 0.41

Fig. 2  Baseline and 5-year 
HRQOL score radar chart
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A recent study conducted among caregivers of older 
hospitalized cancer patients found that lower caregiver 
QoL with poorer mental health and less social support 
was associated with poorer patient Karnofsky perfor-
mance status [22]. For Jepson et al. [23], caregivers with 
physical issues were at risk of psychological morbidity, 
which can potentially appear 3 months after initial treat-
ment. This delayed effect may reflect the replacement 
of initial optimism by discouragement as the reality of 
long‐term illness sets in [23]. For Raveis et al. [24], car-
egivers with health-limiting conditions were at risk of 
higher anxiety levels, but a low burden tended to be asso-
ciated with better mental health (p = 0.027). The results 
presented in this work did not test interactions between 
the caregiver’s physical issue and mental health. How-
ever, since the burden did not differ, we could speculate 
that caregivers developed coping strategies, resilience, or 
effective perceived social support that counteracts dis-
couragements and could improve mental health [24, 25].

In the present study, HRQoL did not differ significantly 
between current and former caregivers 5 years after enroll-
ment, but there were clinically meaningful differences for 
some dimensions (increase in the physical role, decrease 
in mental health and social functioning for the former car-
egivers), probably linked to our small sample. “Role physi-
cal” describes the discomfort of the physical state in daily 
activities, which suggests that the helping relationship had a 
negative impact on the physical capacities of caregivers [15]. 
Long-term cancer caregivers have been shown to have more 
depressive symptoms [26]. It can be only speculated that the 
clinical decline in mental health and social functioning after 
the termination of the helping relationship may be related 
to the loss of the cancer patient, or to “caregiver burnout” 
before termination, which had not been studied [27].

The results showed that 19.6% of primary caregivers 
had changed their professional situation in the last 5 years 

(Table  S2). An American study showed that 39.8% of 
922 caregivers had quit or retired early due to caregiving 
demands. Among employed caregivers, 52.4% reported that 
caregiving had impacted their work [28].

In this study, 33% of caregivers received outside help in 
their caring role, which is similar to the literature (32% to 
52% of professional help at home) [29]. In the initial 2014 
study, 59% of primary caregivers had help [10]. Recent 
studies have demonstrated the impact of providing support 
for caregivers. Hendrix et al. [30] showed improvements in 
caregiver stress after training with a nurse. Several other 
studies have highlighted the benefit of home-care interven-
tions [29, 30]. Therefore, one potential way to improve 
QoL for primary caregivers would be to offer help at the 
patient’s home.

It has been shown that psychological distress in the 
bereaved is linked to the care that they provided during 
the patient’s end of life [31]. Many studies have evaluated 
psychosocial interventions that can help reduce caregiver 
burden and improve HRQoL [32, 33]. This supports the 
importance of follow-up and access to psychological sup-
port. In particular, general practitioners have a major role in 
the management of bereaved patients.

In France, the national cancer plan for 2014–2019 aimed 
to prevent caregiver exhaustion and isolation by improving 
support and diversifying and increasing options for respite 
by according new benefits and facilitating a return to pro-
fessional life [34]. In 2014, the French authority for health, 
Haute Autorité de Santé (HAS), established guidelines to 
help professionals care for the caregivers of patients with 
chronic diseases [35]. There is no internationally recog-
nized recommendation for providing care for the caregivers 
of patients with cancer; therefore, a lower HRQoL 5 years 
after initial treatment, although the sample size is small and 
the effect modest, highlights the need to consider caregiver 
care from the time of cancer diagnosis in clinical research.

Table 3  Comparison of the primary caregiver’s quality of life scores according to the caregiving status at 5 years

* p from Mann-Whitney test; MD mean difference between former and current caregiver status

Variable Current caregivers
(N=18)

Former caregivers
(N=28)

MD p*

N Mean ± SD Median (min–max) N Mean ± SD Median (min–max)

SF-12
   General health 18 58.33 ± 18.00 60 (25–85) 28 61.78 ± 17.91 60 (25–100) 3.45 0.62
   Physical functioning 18 73.61 ± 31.47 87.50 (25–100) 28 75.00 ± 30.43 87.50 (0–100) 1.39 0.89
   Role physical 18 63.19 ± 29.23 62.50 (0–100) 28 68.30 ± 20.83 75 (25–100) 5.11 0.69
   Role emotional 18 65.27 ± 28.94 68.75 (12.50–100) 28 66.52 ± 20.71 62.5 (25–100) 1.25 0.84
   Bodily pain 18 76.39 ± 29.04 87.50 (25–100) 28 74.11 ± 26.77 75 (0–100) −2.28 0.67
   Mental health 18 68.05 ± 23.57 75 (12.50–100) 28 62.50 ± 18.63 62.50 (25–100) −5.55 0.31
   Vitality 18 51.39 ± 33.73 50 (0–100) 28 50.00 ± 23.57 50 (0–75) −1.39 0.86
   Social functioning 18 77.78 ± 20.81 75 (50–100) 28 69.64 ± 22.93 75 (25–100) −8.14 0.24
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Finally contrary to HRQoL, no difference was observed 
at 5 years regarding burden, nor in a statistical or clinical 
manner.

Our study has some limitations. Despite a good 
response rate, the study included a small number of par-
ticipants. Several patients were lost to follow-up between 
the two periods, which may have led to a lack of sta-
tistical power. Thus, due to the low number of partici-
pants, we could not provide a multivariate analysis and 
our results must be carefully interpreted. Furthermore, 
an “age effect” 5 years later on the observed quality-of-
life trends in the univariate analysis cannot be excluded. 
Data concerning the caregiver’s comorbidities or clinical 
status were not collected, which could interfere with the 
HRQoL and perceived burden. Moreover, some intrinsic 
factors, which have been not tested, may influence car-
egiver HRQoL.

These preliminary results warrant confirmation in 
larger prospective studies to assess the benefits of spe-
cific elderly cancer patient’s caregiver’s care. Finally, 
it should be noted that the COVID-19 pandemic coin-
cided with the period of this study. Several studies 
have reported significant increases in anxiety during 
the pandemic which may have influenced our results 
[36, 37]. However, there is a paucity of literature on the 
consequences of long-term caregiving, particularly in 
elderly cancer patients and our work is one of the first 
of its kind.

Conclusions

Caregivers of older patients with cancer are important for 
the success of treatment plans, yet few studies consider the 
quality of life in this population. Five years after their ini-
tial evaluation, some dimensions of HRQoL of caregivers 
decreased (physical functioning, vitality, and role emotional) 
regardless of caregiving status. Perceived burden did not dif-
fer. These preliminary results warrant confirmation in larger 
prospective studies including sociodemographic and clini-
cal data to better understand the specific support that could 
improve the quality of life in caregivers of older patients 
with cancer.
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