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Abstract
The purpose: In context of forthcoming implementation of palliative care in Serbia we aimed to evaluate
and compare the quality of life (QoL) and depressive symptoms level of chronic obstructive pulmonary
disease (COPD) and non-small cell lung cancer (NSCLC) caregivers and to analyze the impact of
demographic and socioeconomic factors as well as the correlation of patients' quality of life with the
quality of life of caregivers.

Methods: A cross-sectional survey of 200 caregivers and the patients they care for was undertaken in a
three-year period. The Medical Outcomes 36-item Short Form Health Survey (SF-36) (Serbian version)
was used to measure caregivers and patient’s health-related quality of life and Standard 21-item Beck
Depression Inventory (BDI) was given to each study participant (patient and caregiver) in order to explore
feelings and attitudes relating to general depressive status. Data were analyzed using appropriate
statistical methods.

Results of our study did not show a signi�cant difference in most QoL domains and depressive
symptoms of the two caregiver groups, but it did show a difference in the domain of general health (GH)
and physical health (PHC) measured by the SF-36 (p=0.003 and p=0,038, respectively) in COPD
caregivers.

Conclusion: Particularly vulnerable caregiver group, the one that cared for patients with COPD, perceived
their own general and physical health signi�cantly worse compared to NSCLC caregivers. More depressed
caregivers and those with a longer duration of unemployment (regardless of the disease type) reported
poorer quality of life and represented a groups with greater support needs.

Introduction
Contemporary palliative care philosophy and the current de�nition of palliative care include all advanced
life-threatening illnesses, of whatever diagnosis, rather than making sole reference to cancer [1]. It is an
approach that improves the quality of life (QoL) of patients and their signi�cant others facing the
problems associated with life-threatening illness, placing at the center of such care patient-caregiver dyad
as "palliative care unit"[2]. Until 2009, Serbia had no national guidelines, recommendations, standards or
policy concerning palliative care. In 2009, the Ministry of Health published a National Palliative Care
Strategy which presents a good foundation for the development of palliative care in Serbia [3].
Nevertheless, proposed different models for palliative care delivery have not yet fully emerged in medical
practice and palliative approach (a set of skills expected of every health professional who provides care
for someone with life-limiting illness) is not su�ciently present among physicians dedicated to the
treatment of terminally ill patients. Therefore, family members provide most care for individuals who are
living and dying with serious illnesses and are at the risk for impaired well-being, especially since
specialized services for the provision of professional support them in their role does not exist.
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In everyday practice of respiratory medicine in Serbia, respiratory physicians spend much of their
professional lives treating patients with COPD and lung cancer, usually in the same hospital setting and
with the support of the same medical and nursing teams. Both diseases are among the top causes of
death in Serbia and worldwide [4, 5]. Although lung cancer and COPD are characterized by different
illness trajectories (short period of evident decline vs long term limitations with intermittent serious
episodes) [6], both diseases are preceded by periods of declining health with many burdensome
symptoms, communication issues and other unresolved palliative needs. The existing literature suggests
that patients dying of chronic lung disease (including COPD) experience physical symptoms and
psychosocial distress at least as severe as patients with lung cancer [7, 8]. Being a caregiver for an ill or
disabled loved one is widely recognized as a threat to the caregiver’s quality of life and mental health [9].
While many family caregivers wish to provide care, they often face considerable burden and distress [10],
and are expected to take on increasing amounts of physical and emotional care for individuals with life-
threatening and terminal illnesses. 

The solidarity emerged in patient-caregiver relationship during end-of-life care may be manifested by
similar psychological responses and attitudes. In this regard, several studies have suggested the
association between patients’ and caregivers’ mental health [11, 12]. On the other hand, it seems that
despite the different illness trajectories (of advanced life-threatening illnesses), diagnosis is not crucial to
the quality of life, burden and mental health of caregivers [13, 14]. 

For the future development of caregivers’ support strategy and increasing awareness of caregiving in
Serbia, the aim of this study was to evaluate and compare the quality of life and depressive symptoms
level of COPD and NSCLC caregivers and to analyze the impact of demographic and socioeconomic
factors as well as the correlation of patients' quality of life with the quality of life of caregivers.

Methods
A cross-sectional survey of caregivers and the patients they care for was undertaken between January
2010 and June 2013 at the Clinic of Pulmonology, Clinical Center of Serbia, Belgrade, which is a
university hospital and a public tertiary care facility. In our country everyone has full health insurance
coverage and access to care is equal. 

Two hundred informal caregivers were approached through the patient. The recruitment data of 100
patients with advanced (stage IIIb, IV) NSCLC [15] and 100 patients with stage IV of COPD [16], together
with their clinical data (demogra�c, socioeconomic and QoL data), were published elsewhere [17]. A
family caregivers were de�ned as „individuals who provide any phisical, emotional, and instrumental
support and assistance to individuals with life-limiting illness that they view as family members. These
family caregivers are not acting in profesional or occupational capacity. They may or may not be co-
residing with the care recipient and the care recipient may be in either a home or institutional setting“ [10].
Exlusion criteria were: age less than 18 years, presense of severe cognitive de�ciency and refusal of the
caregiver to participate in the study. 
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Demographic and socio-economic data were obtained directly from caregivers and patients during the
interviews. Items included gender, current age, mean age at the beginning of disease, type of relationship,
caring duration, place of residence, occupation, education, employment status, unemployment duration,
earning, homeownership, car-ownership, marital status, number of household members, number of
children, religion, nationality, presence and number of comorbidities, knowledge of the diagnosis and
prognosis. 

The Medical Outcomes 36-item Short Form Health Survey (SF-36) (Serbian version) was used to measure
caregivers and patient’s health-related quality of life. The SF-36 is generic health survey questionnaire
and comprises eight subscales: Physical Functioning (PF), Role Physical (RP), Bodily Pain (BP), General
Health (GH), Vitality (VT), Social Functioning (SF), Role Emotional (RE) and Mental Health (MH). Based
on these eight scales, two summary scales have been constructed: the Physical Component Summary
(PCS) and the Mental Component Summary (MCS). Higher scores of SF-36 scales mean better quality of
life [18].

Standard 21-item Beck Depression Inventory (BDI) was given to each study participant (patient and
caregiver) in order to explore feelings and attitudes relating to general depressive status. Suggested cut-
off values were: 0-10 no depression; 11-17: existence of mild depression: 18-23: moderate depression and
24+: severe depression [19]. 

Both instruments (SF-36 and BDI) were offered to both groups of patients and their caregivers by their
attending physicians who were available for questions and explanations. Assistance was also provided if
the patients was not capable of �lling in the questionnaires because of vision problems, motor problems
or fatigue.

Approval was obtained from the Ethics committee of Belgrade University. Informed consent was obtained
from all participants. 

Statistical analysis
Descriptive statistics were performed to examine descriptive variables for both patients and caregiver
subjects. Simple linear regression was used to determine the impact of patients and caregiver’s
characteristics on caregivers QOL and depression. Variables signi�cant at p≤ 0.05 in the simple
regression analyses were included in the multiple regression model in order to identify factors that were
independently associated with caregivers’ QOL and depression. Analyses were performed using SPSS
version 17.0. The study was previously approved by the Ethics Committee of the Faculty of Medicine,
University in Belgrade. 

Results
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Study included 100 NSCLC and 100 COPD dyads (patients and their caregivers) who ful�lled inclusion
criteria. There were 26 refusals, reasons to which included: patient refused without speci�c reason = 17;
patient too distressed /too unwell to participate = 6; caregiver refused without speci�c reason = 3.

Results related to socio-demographic characteristics, quality of life and depressive symptoms of NSCLC
and COPD patients were published elsewhere [17].

The demographic and socio-economic characteristics of the two groups of caregivers are shown in
Table 1. There was no statistically signi�cant difference between the two groups of the caregivers
according to their main demographic and socio-economic characteristics. The gender distribution for
study participants was predominantly females (n = 70; 60). The majority of caregivers were in the role of
spouse/partner followed by sons and daughter. Most caregivers were married, unemployed (in more than
half) with low education level (≤ 12 years of education). The COPD caregivers were signi�cantly younger
than NSCLC caregivers at the beginning of patients’ disease, and caring duration was signi�cantly longer
among COPD caregivers, given the differences in the natural history and duration of the two diseases.
Unemployment duration was signi�cantly longer in group of NSCLC caregivers (12.54 vs 6.11 years) and
car-ownership was more frequent among COPD caregivers. Although most of the caregivers in both
groups were Orthodox Christians, other religions were more frequent in the group of COPD caregivers.
Presence of comorbidities did not differ between the two groups, but the number of comorbidities was
signi�cantly higher in the COPD caregiver group. All 100 patients with COPD and 80 patients with NSCLC
(and their caregivers) were available to assess the knowledge of diagnosis and prognosis of the disease.
A signi�cantly higher percent of COPD caregivers did not have knowledge about the diagnosis and
prognosis compared to NSCLC caregivers.
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Table 1
Socio-demographic characteristics of two caregiver groups

  Caregivers -
LC

Caregivers -
COPD

p-
Value

Gender

Male

Female

30

70

40

60

0.138

Current age 52.17 (± 12.
75)

61.62 (± 14.26) 0.774

Mean age at the beginning of disease 51.92 (± 
12.70)

42.15 (± 14.72) 0.001

Type of relationship

Spouse

Sister/brother

Daughter/son

Mother/father

Other

61

4

30

1

4

47

8

38

2

5

0,339

Caring duration (years) 0.47* 8.27 0.001

Place of residence

Rural

Urban

22

78

22

78

1.000

Occupation

Farmers

Workers

Housewives

Clerks

Experts

2

32

9

31

26*

0

38

16

30

16

0.167

Education (number of years)

≤10

10–12

>12

27

43

30

29

50

21

0.335
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  Caregivers -
LC

Caregivers -
COPD

p-
Value

Employment status

Employed

Unemployed

43

57

38

62

0.471

Unemployment duration (years) 12.54 (± 
11.38)

6.11 (± 8.29) 0.001

Wage-earning

Yes

No

53

47

46

54

0.322

Home-ownership

Yes

No

81

19

80

20

0.858

Car-ownership

Yes

No

69

31

50

50

0.006

Economic category

1. home and car

2. home or car

3. no home, no car

61

28

11

45

40

15

0.076

Marital status

Married/cohabiting
Single/divorced/separated/widowed

86

14

82

18

0.440

Number of household members 3.35 (± 1.68) 3.30 (± 1.51) 0.825

Number of children 1.46 (± 0.915) 1.38 (± 1.13) 0.584

Religion

Orthodox Christian

Other

95

5

85

15

0.018

Nationality

Serbian

Other

98

2

92

8

0.052
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  Caregivers -
LC

Caregivers -
COPD

p-
Value

Comorbidity

Yes

No

48

52

48

52

1.000

Comorbidity (number) 1.46 (± 0.65) 1.83 (± 1.04) 0.037

Knowledge of the diagnosis

Yes

No

Not sure

78 (97.5%)

1 (1.3%)

1 (1.3%)

72 (72.0%)

17 (17.0%)

11 (11.0%)

0.001

Knowledge of the prognosis

Yes

No

Not sure

52 (65.0%)

8 (10.0%)

20 (25.0%)

45 (45.0%)

22 (22.0%)

33 (33.0%)

0.017

The quality-of-life scores of the two caregiver groups are shown in Table 2. Although in our study [17],
patients with COPD showed statistically signi�cant lower QoL in all domains measured by the SF-36
questionnaire compared to patients with LC (except in the domain bodily pain), no such difference was
observed in their caregivers. No signi�cant difference was found in most SF-36 scores except for GH and
PCS scales. However, the scores for GH and PSC differed signi�cantly (p = 0.003; p = 0.038), with COPD
caregivers showing lower scores and poorer quality of life in these domains.
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Table 2
Quality of life measurements of two caregiver groups

Measurement Caregivers – LC Caregivers-COPD p- Value

Mean (SD) Min-Max Mean (SD) Min-Max

Physical functioning (PF) 85.40
(19.73)

20–100 80.3 (26.98) 0-100 0.129

Role-physical (RF) 36.87
(20.44)

0–50 33.87
(21.56)

0–50 0.314

Role-emotional (RE) 20.67
(22.61)

0–50 19.5 (20.66) 0–50 0.704

Energy (VT) 55.55
(25.01)

0-100 50.7 (24.3) 0–95 0.166

Emotional wellbeing
(MH)

57.04
(22.54)

0-100 56.92
(20.91)

8–96 0.969

Social functioning (SF) 55.68
(31.59)

0-100 56.37
(29.33)

0-100 0.873

Bodily pain (BP) 81.52
(24.19)

10–100 75.97
(27.56)

0-100 0.132

General health (GH) 63.10
(19.00)

25–100 54.37
(22.56)

10–100 0.003

PHC 66.72
(16.80)

26.25–
87.50

61.13 (20.9) 3.75–87.5 0.038

MHC 47.23
(20.43)

0-87.50 45.97
(19.95)

4–82 0.634

TOTAL 56.98
(16.20)

13.13–87.5 53.5 (18.0) 3.88–
83.38

0.153

Beck (BDI) 9.87 (7.82) 0–45 12.01 (9.12) 0–38 0.076

The highest scores in both caregiver groups (NSCLC and COPD) were achieved on the PF scale (85.40
(19.73); 80.3 (26.98), respectively) and the lowest on the RE scale (20.67 (22.61); 19.5 (20.66)). Thus, the
most vulnerable domain of caregivers’ QoL was emotional functioning.

Results of the simple and multiple regression analyses examining caregiver factors as well as patients’
QoL (PCS, MCS) and depression related to caregivers’ QoL (SF-36 PCS) for both diseases are presented in
Table 3. Simple regression analysis found statistically signi�cant associations between NSCLC
caregivers PCS and gender, current age, type of relationship, mean age at the onset of disease,
employment status, working, home-and car-ownership, presence of comorbidity and BDI score; between
COPD caregivers PCS and current age, mean age at the beginning of disease, employment status,
unemployment duration, working, car-ownership, presence of comorbidity, knowledge of prognosis and
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BDI score. Multiple regression analysis found that factors independently associated with (worse) NSCLC
caregivers PCS were older age at the beginning of disease and BDI score. Two independent variables
were signi�cantly associated with COPD caregivers (worse) PCS – presence of comorbidity and BDI
score. Quality of life of NSCLC and COPD patients did not show in�uence on caregivers’ physical QoL.
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Table 3
Caregiver variables and patients’ QoL associated with caregivers’ QoL (SF-36 PCS)

  Simple regression analysis Multiple regression analysis

B SE P β SE p

NSCLC

Caregiver variables

Gender -7.833 3.599 0.032      

Current age -0.554 0.121 0.001      

Type of relationship 3.176 1.457 0.032      

Mean age at the beginning of disease -0.562 0.121 0.000 -0.446 0.114 0.001

Employment status -8.551 3.300 0.011      

Earning -10.079 3.227 0.002      

Home-ownership 9.769 4.190 0.022      

Comorbidity 11.656 3.168 0.001      

Beck (BDI) -0.984 0.193 0.000 -0.817 0.185 0.001

Patients’ QoL

SF-36 PCS -0.013 0.092 0,890      

SF-36 MCS 0.108 0.089 0.227      

Beck (BDI) 0.289 0.238 0.228      

COPD

Caregiver variables

Current age -0.384 0.143 0.009      

Mean age at the beginning of disease -0.328 0.139 0.021      

Employment status -8.441 4.243 0.049      

Unemployment duration -0.819 0.344 0.021      

Earning -10.384 4.082 0.013      

Car-ownership -11.188 4.046 0.007      

Comorbidity 9.061 4.104 0.030 10.681 4.834 0.031

Beck (BDI) -1.406 0.183 0.001 -1.375 0.276 0.001

Patients’ QoL
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  Simple regression analysis Multiple regression analysis

B SE P β SE p

SF-36 PCS 0.294 0.212 0.172      

SF-36 MCS -0.131 0.172 0.451      

Beck (BDI) 0.394 0.337 0.248      

Table 4 presents results of the simple and multiple regression analyses evaluating caregiver factors and
patients’ QoL (PCS, MCS) and depression, related to caregivers’ QOL (SF-36, MCS) for both diseases.
Simple regression analyses demonstrated statistically signi�cant association between NSCLC caregivers
MCS and gender, current age, age at onset of disease, unemployment duration and BDI score; between
COPD caregivers MSC and current age, age at onset of disease, unemployment duration, car-ownership
and BDI score. Multiple regression analyses established factors independently associated with (worse)
caregivers’ MCS (NSCLC and COPD): unemployment duration and BDI score. Quality of life of NSCLC and
COPD patients did not show in�uence on caregivers’ mental QoL (MCS).
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Table 4
Caregiver variables and patients’ QoL associated with caregivers’ QoL (SF-36 MCS)

Variable Simple regression analysis Multiple regression analysis

B SE P β SE p

NSCLC

Caregiver variables

Gender -14.785 4.224 0.001      

Current age -0.333 0.158 0.038      

Mean age at the beginning of disease -0.340 0.159 0.035      

Unemployment duration -0.443 0.227 0.056 -0.474 0.194 0.019

Comorbidity 7.542 4.039 0.065      

Knowledge of diagnosis -19.951 9.471 0.038      

Beck (BDI) -2.070 0.161 0.001 -1.882 0.219 0.001

Patients’ QoL

SF-36 PCS -0.010 0.081 0.900      

SF-36 MCS 0.101 0.078 0.195      

Beck (BDI) 0.100 0.208 0.630      

COPD

Caregiver variables

Current age -0.292 0.138 0.037      

Mean age at the beginning of disease -0.284 0.134 0.037      

Unemployment duration -1.00 0.283 0.001 -0.503 0.209 0.020

Car-ownership -7.871 3.930 0.048      

Beck (BDI) -1.605 0.150 0.001 -1.518 0.199 0.001

Patients’ QoL

SF-36 PCS 0.168 0.151 0.270      

SF-36 MCS -0.006 0.123 0.963      

Beck (BDI) -0.002 0.240 0.994      

Discussion
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Given the clear differences in the nature and course of two lung diseases (COPD and NSCLC), and the
shown differences in the QoL between the two groups of our patients [17], where COPD patients
demonstrated signi�cantly worse QoL than NSCLC patients across all domains, there was an assumption
that the quality of life of their caregivers will also differ. Especially having in mind the already well-
demonstrated interdependence between informal caregivers and care recipients’ QoL [12, 20].

Nevertheless, our study did not show a signi�cant difference in most QoL domains and depressive
symptoms of the two caregiver groups, but it did show a difference in the domain of general health (GH)
and physical health (PHC) measured by the SF-36 (p = 0.003 and p = 0,038, respectively). Thus, COPD
caregivers perceived their own general and physical health as inferior to NSCLC caregivers. Self-rated
physical (and mental) health is reported to be signi�cantly worse in caregivers of people with advanced
COPD when compared to those caring for people with early COPD [21, 22] and all included patients in our
study had advanced disease. Another possible explanation for poorer perception of general and physical
health of COPD caregivers lies in the fact that there was a signi�cant difference in the average number of
comorbidities between the two caregiver groups – more comorbidities were observed in the group of
COPD caregivers (NSCLC – 1.46 ± 0.65; COPD – 1.83 ± 1.04; p = 0.037). Also, the average caring duration
for COPD patients was 8.27 years, while for NSCLC it was slightly less than 5 months (p = 0.001),
probably leading to deterioration of physical health of COPD caregivers over time. On the other hand, our
results are in line with results of several other studies which also did not con�rm the in�uence of the
disease type on caregiver burden and QoL. It is already known that the patients' illness experience is more
related to illness severity than the diagnosis of advanced disease [23] and all patients in our study
sample (COPD and NSCLC) had advanced disease stage. Also, study comparing cancer, CHF and COPD
caregivers found similar level of caregiver burden across different patient's diagnoses, suggesting that
caregiver burden may not be disease-speci�c, rather a universal phenomenon of caring for adults with
life-limiting diseases [14]. Similarly, study of 139 patient/caregiver dyads (51 living with cancer, 46 living
with CHF and 42 living with COPD) demonstrated that diagnosis was not signi�cantly associated with
caregiver burden or psychosocial-spiritual outcomes in multivariate models. Authors concluded that
caregiver burden is not disease speci�c, but it is rather a relatively universal experience [13].

Contrary to the results of our study, which did not show a relationship between the patients and the
caregivers' QoL, numerous studies primarily in the oncology �eld, have shown the adverse impact of poor
patients' QoL and depression on caregivers' QoL [9, 12, 13, 24]. Negative impact of declining patients’ QoL
on caregivers’ distress level and positive relation between patient and caregiver depression are especially
prominent in patients with advanced NSCLC, highlighting the close association between patient and
caregiver outcomes [12, 20, 25, 26]. The relation between patients and caregivers' QoL and emotional
status has not reported only for patients with cancer but also in other chronic diseases [27, 28]. Data in
the literature regarding the impact of COPD patients' QoL on caregivers' QoL are somewhat scarcer. In a
study by Pinto RA et al. the QoL of caregivers of COPD patients seems to be negatively associated with
low PCS score of the patients measured by SF-36. Thus, the poorer physical health of patients with COPD
showed a negative impact on the quality of life of caregivers [29]. On the other hand, patients and their
caregivers may have different perceptions of the patient's symptoms and health status [30]. This
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discrepancy in perception can negatively affect the caregivers and patients’ well-being [31]. In that case
patients and family members who care for them do not have to show the interdependence of the same
direction and detecting the mutual in�uence of quality of life can be a challenge. This may be one
possible explanation for the results in our study that did not con�rm the impact of patients' physical and
mental health (QoL) on caregivers' QoL. Two other studies also reported not �nding association between
patients' QoL and caregivers’ well-being [32, 33] underling the signi�cance of caregiver-related factors.

In our investigation, caregiver-related factors, were most in�uential on their QoL in both the physical and
mental domains for both caregiver groups. In the multivariate model, a higher level of depressive
symptomatology in caregivers predicted a poorer QoL in both the physical and mental domains in both
caregiver groups: NSCLC (p = 0.001; p = 0.001) and COPD (p = 0.001; p = 0.001). Interestingly, at the same
time, the level of depression of the patients they care for, did not show an impact on caregivers' QoL,
although their interdependence is well described [11, 20]. Caregiver depression is a well-researched topic.
The caregiving process is physically and emotionally demanding and creates a feeling of burden,
loneliness and depression in some caregivers, and may be associated with decrease in their QoL and
have signi�cant impact on their health, regardless of the type of disease [13, 34]. That is, psychological
distress signi�cantly determined the subjective perception of physical and mental health. On the other
side, there are studies among informal caregivers that have concluded that helping behavior in a caring
context promotes psychological wellbeing [35].

In addition to depression in our caregiver sample, in the multivariate model older age proved to be an
independent predictor of poorer physical QoL in NSCLC caregivers (p = 0.001), and in COPD caregivers the
presence of comorbidity predicted poorer physical QoL (p = 0.031). Both observations, that older and
sicker caregivers who at the same time experiencing mental and emotional strain and have reported more
problems in the area of physical health, are in line with the already known risk factors for caregivers’
physical health [36]. Caregivers of patients with COPD in our study were a particularly vulnerable group
since the presence of comorbid diseases predicted poorer physical health, and the care period was
signi�cantly longer – 8.27 years versus only 6 months for NSCLC caregivers. They also were
approximately 10 years older than NSCLC caregivers. Thus, the decline in the physical health of those
caring for seriously ill patients intensi�es with the caring duration and the progression of the disease [37].

Interestingly, in our research, the mental well-being of caregivers (MCS), in addition to depressive
symptomatology, was also in�uenced by the duration of unemployment. Although the duration of
unemployment of the NSCLC caregivers were signi�cantly longer than of COPD caregivers (12,54 (± 
11,38) vs 6,11 (± 8,29) years), longer unemployment duration was shown to be independent predictive
factor for worse mental functioning in both caregiver groups (p = 0.019; p = 0.020, respectively). Socio-
economic factors and especially employment status have complex impact on the caregiving experience
and the previous literature shows very mixed results in this regard. From potential bene�ts when
caregivers are employed (higher income levels with positive in�uence on physical and emotional health
[38], buffering for dissatisfaction in one of the roles – higher level of satisfaction with diverse social
interactions and consequently fewer negative psychological symptoms [39]) to signi�cant disadvantages
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of being an employed caregiver (reduced work responsibilities, termination of employment in order to
cope with caregiving responsibilities [40], the psychological strain due to the simultaneous performance
of multiple roles [41].

The data on the impact of the employment status on the physical and mental health of NSCLC and COPD
caregivers are very scanty. Still, our results can be interpreted in line with results of recent study of
dementia caregivers Liu Y et al, where caregivers who were not employed experienced increasing role
overload (subjective feelings of being overwhelmed by care-related responsibilities) over time. Especially
because in underdeveloped countries, unemployment generally implies the existence of �nancial
disadvantage, and the above-mentioned study demonstrated that greater �nancial strain was associated
with higher levels of role overload in general. Authors concluded that changes in caregivers' employment
status may have complex association with their feelings of stress over time [42]. Similarly, several studies
of informal caregivers of adults with mental illness reported signi�cant negative effects of
unemployment on caregivers' mental health and QoL [43, 44].

This study has several limitations. Although, study included respectable number of caregiver-patient
dyads, they are recruited in tertiary care centre which impedes generalization of our results to the whole
community. The accessibility of health services to patients with advanced diseases and their caregivers
in remote areas can be signi�cantly restricted. The cross-sectional study design prevents assessment of
changes in QoL over time, particularly considering the different illness trajectories and duration of
caregiving experience. Hence, our results can be biased because signi�cantly longer caregiving duration
of COPD caregivers. Further, to assess the presence of depressive symptoms, we used BDI as a screening
tool, not a diagnostic instrument, and the frequency of depressive disorders has not been precisely
determined.

In underdeveloped countries providing organized support to informal caregivers is a challenge. The
context of insu�ciently available dedicated palliative care can signi�cantly frame the burden placed on
caregivers. In such circumstances, the task of providing support to informal caregivers of patients with
chronic lung disease in advanced stage is often taken over by respiratory physicians. Unfortunately, this
support provided by physicians is very limited and consultative in its nature. Therefore, for developing
models of support is necessary to take into account the needs of different caregiver groups and on the
other side also lack of well-organized palliative care. Our research identi�ed as particularly vulnerable
caregiver group the one that cared for patients with COPD, as COPD caregivers perceived their own
general and physical health signi�cantly worse compared to NSCLC caregivers. Also, more depressed
caregivers and those with a longer duration of unemployment (regardless of the disease type) reported
poorer quality of life and represented a groups with greater support needs. Since the type of disease is
not an essential determinant of caregiver’s quality of life, a caregiver support model should be developed
within general practice and home-based care rather than as a component of specialized palliative care in
secondary and tertiary care facilities, taking into account particularly vulnerable groups of informal
caregivers. Bearing in mind that a recently published study demonstrated very different approaches to
caregiving in three developed EU countries (France, Germany, Italy)[45], highlighting the need for future
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studies to explore the country-speci�c context of caregiving we believe that special attention should be
paid to caregiving research in underdeveloped countries with still inadequately implemented palliative
care.
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