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Abstract
Introduction: The continued growth in the number of elderly with cancer and
age-related chronic diseases will cause in Poland an increase in demand for palliative care. The aim of the study was to identify chronic comorbidities and cancer types in palliative home care patients and to compare their incidence with
the general Polish population.
Material and methods: The data was obtained from 543 patients who received
palliative home care between 2005-2009. The occurrence of the most common
chronic conditions such as arterial hypertension, ischemic heart disease, diabetes, chronic pulmonary diseases and central nervous system diseases were
analysed together with the cancer types.
Results: The study group included 259 women (47.7%) and 284 men (52.3%)
aged 25-91 years old. The most common primary neoplasm locations for men
were lung (28.2% vs. 21.4% in general population) and colorectal cancer (18.7%
vs. 11.4% in general population), and in women breast (19.7% vs. 22.8% in general population) and colorectal cancer (17.4% vs. 9.2% in general population).
The incidence of ischemic heart disease, diabetes, and chronic pulmonary diseases was significantly different in comparison to the general populations (47.0%
vs. 11.3%; 20.3% vs. 6.8%; 16.6% vs. 27.5%, respectively). The mean number of
concomitant diseases was 1.6 for women and 1.8 for men vs. 1.7 and 1.2 in the
general Polish population respectively.
Conclusions: The majority of the patients had concomitant disease, with cardiovascular diseases being most common. The most common primary neoplasm
diagnoses in palliative home care patients were lung and colorectal cancer,
which corresponds to the cancer prevalence in the general population.
Key words: advanced cancer, palliative care, comorbidities, elderly.

Introduction
Cancer with common chronic conditions is the major cause of illness, disability, and death around the world. Palliative care is an approach that
improves the quality of life of patients and their families facing the problems
associated with life-threatening illness, through the prevention and relief of
suffering by means of early identification and impeccable assessment, and
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treatment of pain and other problems – physical, psychosocial and spiritual (WHO definition 2002). This
task cannot be managed by one single profession but
required a multidisciplinary team consisting of a physician, nurse, psychologist, social worker, physiotherapist and others. The system of palliative care should
be based on clearly defined strategies, implementing
dedicated programs in a friendly environment of the
national health system and with the support of nongovernmental organizations (NGOs).
Poland has one of the best developed palliative
care systems in Eastern Europe. Development of
palliative care in Poland began in the 1970s, and
was closely tied to the Catholic Church and displaced intellectuals [1]. In the 1990s following the
political transformation and modernization of the
Polish National Health Care system, palliative care
began to integrate with public health systems.
Analyses of the report prepared for the European
Parliament Committee on Environment, Public
Health and Food Safety revealed that Poland was
ranked fifth in palliative care development in the
EU [2, 3]. Despite lower gross domestic product, Polish palliative care was next to such countries as the
UK, Sweden, Ireland and the Netherlands. With the
well-known demographic changes which are taking place in Poland (Table I) and increased importance in providing care for the ageing population
with cancer, there is observed an increase in the
palliative care network development. Since 2006,
the number of palliative care units in Poland which
signed contracts with the National Health Fund
(NHF) has increased from 352 to 415 in 2011. Financial outlays issued by the NHF significantly
increased from PLN 167.8 million in 2006 to PLN 291
million in 2011 [4]. Only 27 NGOs provided the palliative care services without a contract with the NHF
in 2011.
In the Polish palliative care system in 2011 there
were 145 inpatient palliative units including day
care units which received PLN 143 218 million and
121 palliative care outpatient units with a PLN 126.8
million budget. These designated outpatient units
according to the Minister of Health regulation of
August 29, 2009, apart from medical consultation
may provide palliative home care services. In
Poland, there were 321 palliative home care units
with a PLN 126.8 million budget in 2011 [4].
The Polish palliative care system has its weaknesses. There are still large holes in coverage in

many rural areas, especially for the number of inpatient and outpatient palliative care units. On the
other hand, particular attention should be paid to
the well-developed system of palliative home care
services and pediatric palliative services in Poland
[4]. It is estimated that 90% of palliative care
patients in Poland are those with advanced cancer.
The basic form of palliative care is home care provided by a multidisciplinary team consisting of
a physician, nurse, psychologist, social worker and
physiotherapist. Although patients are eligible for
family doctor’s and specialists’ consultations, it is
a hospice physician that usually provides care by
visiting these patients, mainly due to low mobility
of the palliative care patient and complex treatment required.
The aim of the study was to identify common
cancer types in the studied population admitted to
the palliative home care units and compare their
incidence to the Polish National Cancer Registry.
The second aim of the study was to identify common chronic concomitant diseases in patients with
advanced cancer disease and to compare their incidence to the general Polish population.

Material and methods
The study involved 543 patients with advanced
cancer disease, consecutively admitted between
2005 and 2009 to the palliative home care unit for
longer than 7 days in Lodz Voivodeship. In the study
group the occurrence of the following comorbidities was analysed: arterial hypertension, ischemic
heart disease, diabetes, chronic pulmonary diseases
and central nervous system diseases. The incidence
of the comorbidities was analysed and compared
to the data of the Central Statistical Office in Poland
in 2009 [5]. The Central Statistical Office carried out
an Environmental Health Information Service (EHIS)
survey in accordance with Eurostat recommendations regarding the thematic scope and applied
research tools. The authors of the report, which
included algorithms of sample selection, calculating weights and precision, were employees of the
Methodology, Standards and Registers Division, and
the software was developed in the Statistical Computing Centre. Moreover, wherever possible we used
data available from nationwide epidemiological
studies such as the WOBASZ study [6], PMSEAD
study [7] and BOLD study [8].

Table I. Population of Poland by age
Year
Total population [000]
65 years and more [000]
65 years and more [%]
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1980

1990

2000

2010

2020

2030

35 735

38 073

38 254

38 200

37 830

36 796

3589

3887

4726

5185

6954

8195

10

10.2

12.4

13.6

18.4

22.3
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Figure 1. Age structure of study population
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estimate the significance of the association
between the age of patients and the presence of
the above-mentioned comorbidities, separately. The
Wilcoxon rank-sum test was used for testing differences in number of concomitant diseases
between two compared groups and the KruskalWallis test was used for testing more than two subgroups of ICD-10 diagnoses. Spearman’s rank correlation was used to test correlation of patients’ age
and the number of concomitant diseases. A p-value
less than 0.05 was considered as significant.
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Figure 2. The incidence of common comorbidities
in studied population and general Polish population
#Data available from the Central Statistical Office in
Poland in 2009, ¤ data available from the WOBASZ study,
vcombined data from the PMSEAD study and BOLD study

Statistical analysis
All data were analysed using CSS Statistica 8.0
software (StatSoft Inc., Tulsa, OK., USA). The standard χ2 test, as a statistical method, was used to

The study group consisted of 259 women
(47.7%) and 284 men (52.3%). The patients’ age
ranged from 25 to 91 years (median age 69.2 ±11.4
years; Figure 1). The most common primary neoplasm locations in the study group for men were
lung (28.2% vs. 21.4% in general population) and
colorectal cancer (18.7% vs. 11.4% in general population), and in women breast (19.7% vs. 22.8% in
general population) and colorectal cancer (17.4% vs.
9.2% in general population) (Table II). In the study
group only 160 patients did not have concomitant
disorders (29.5% vs. 45% in general population;
Figure 2). However, if the concomitant diseases
were present their mean number was 1.6 for
women and 1.8 for men vs. 1.7 for women and
1.2 for men in the general Polish population respectively (Table III). Apart from hypertension and central nervous system diseases, the incidence of
ischemic heart disease, diabetes, and chronic pulmonary diseases was significantly different in comparison to the general populations (47.0% vs. 11.3%;
20.3% vs. 6.8%; 16.6% vs. 27.5%, respectively; Figure 2). There were no statistically significant dif-

Table II. Oncological diagnoses in studied population and general Polish population in 2009
Primary neoplasm location

Total

Males

Females

Studied
population
N
%

Studied
population
N
%

General
population
%

Studied
population
N
%

General
population
%

C02-C16 (upper GI tract)

48

8.8

30

10.6

5#

18

6.9

2.5#

C18-C20 (colorectal)

98

18.0

53

18.7

11.4

45

17.4

9.2

C22-C25 (liver, biliary, pancreatic)

51

9.4

14

4.9

2.4®

37

14.3

*

C34 (lung)

111

20.4

80

28.2

21.4

31

12.0

8.5

C50 (breast)

51

9.4

–

–

*

51

19.7

22.8

C53-C56 (female sex organs)

35

6.4

–

–

–

35

13.5

16.8

C61 (prostate)

34

6.3

34

12.0

13.3

–

–

–

C64-C67 (urinary)

40

7.4

28

9.9

10.8^

12

4.6

2.7¤

Other

75

13.8

45

15.8

35.7

30

11.6

37.5

Total

543

100

284

100

100

259

100

100

#Included

only stomach cancer, *included in the other group, ®included only pancreatic cancer, ^included only urinary bladder and kidney cancer, ¤included only kidney cancer
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Table III. Prevalence of chronic conditions per person by age group and gender in studied population and general
Polish population
Gender

Age groups [years]

Total

15-19

20-29

30-39

40-49

50-59

60-69

70-79

80

Females
study group*

(n = 0)
0

(n = 0)
0

(n = 3)
0

(n = 12)
0.1 ±0.3

(n = 43)
0.7 ±1.0

(n = 62)
1.3 ±1.6

(n = 76)
2.0 ±1.5

(n = 62)
2.6 ±1.5

(n = 259)
1.6 ±1.6

Females
general
population#

0.4

0.4

0.7

1.3

2.2

3.1

3.7

3.8

1.7

Males
study group*

(n = 0)
0

(n = 1)
1

(n = 1)
0

(n = 7)
1.1 ±1.8

(n = 48)
0.7 ±1.2

(n = 81)
1.4 ±1.5

(n = 92)
2.3 ±1.5

(n = 52)
2.9 ±1.5

(n = 284)
1.8 ±1.7

Males general
population#

0.3

0.4

0.6

1.0

1.7

2.4

3.2

3.4

1.2

*Not including cancer diseases, #data available from the Central Statistical Office in Poland in 2009

ferences in occurrence of concomitant diseases
between male and female groups (p = 0.2).
The Kruskal-Wallis test in ICD-10 cancer subgroups revealed that there might be some statistical differences in mean numbers of the concomitant diseases depending on the basic diagnosis of
cancer (p = 0.012). Detailed analysis revealed a statistical difference in numbers of concomitant diseases in the subgroup of upper gastrointestinal
tract cancer vs. other cancer patients (p = 0.028).
In this group of patients the mean number of concomitant diseases was less than in all other diagnosed cancer cases (1.27 vs. 1.78). There were also
statistically significant differences with a higher
mean number of concomitant diseases for prostate
cancer patients than in other subgroups (2.41 vs.
1.69; p = 0.007).
The correlation between chronic concomitant
diseases and primary cancer location was tested
using Spearman’s rank correlation coefficient
with Bonferroni correction. However, only a weak
statistically significant correlation was found
between chronic pulmonary diseases and lung cancer (Spearman’s rank correlation coefficient 0.20;
p < 0.00125).
A positive correlation between patient age and
the number of concomitant diseases was found
(R = 0.48; p < 0.001). Analysis based on the age
decades revealed that there is not statistically significant growth of the mean number of concomitant diseases between the decades 4 to 6, and fast
growth in the decade groups 6 to 9 (p < 0.001). This
supported the planned separation of younger
patients (up to 65 years old; group I) from older
ones (over 65 years old; group II) in the further
analysis of the occurrence of particular disorders.
Group I included 204 patients (37.6%) and
group II included 339 patients (62.4%) (p < 0.001).
The occurrence of concomitant diseases in younger
patients was lower than compared to the occurrence in older ones (49.0% vs. 83.5%; p < 0.001; Figure 3). The number of concomitant disorders in
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younger patients versus older differed significantly (0.91 vs. 2.23; p < 0.001). Lower occurrence of
arterial hypertension (p < 0.001), ischemic heart disease (p < 0.001), diabetes (p = 0.003), central nervous system diseases (p = 0.012), and (not significantly) chronic pulmonary diseases (p = 0.066) was
observed in younger patients (Figure 4).

Discussion
Polish society is an ageing population. In 1980
elderly people (65 years and more) accounted for
10.0% of the total population, whilst in 2010 their
proportion grew to 13.6% and in the projection for
2030 it will rise to 22.3%. At the same time the total
Polish population will decrease in size (Table I). This
will lead to growth of the number of patients with
chronic diseases, as they are closely associated with
age [9, 10]. Cancer is a growing health and economic problem in Poland. There are around 156 000
new cancer cases per year in Poland and almost
93 000 deaths annually due to neoplasm. The incidence of cancer is 356/105 for men and 332/105 for
women. The mortality rate for all cancers was
283/105 for men and 207/105 for women [11]. An
exponential age dependence of incidence rates is
present in both genders [11, 12].
The studied population differed in terms of gender and age structure in comparison to the general
Polish population. There were slightly more men
than women admitted to the home care unit but
the difference was not statistically significant. This
is consistent with other cohort studies and reflects
general observations [13]. However, there are more
women than men in the general population in
Poland and the ratio increases with age. This could
mean that men require home care more often than
women. The majority (70.5%) of the studied population had at least one concomitant common chronic disease, with ischemic heart disease as the most
common. It should be underlined that if there are
concomitant diseases in palliative care patients,
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29.5%
70,5

All patients (n = 543)

16.5%
49.0%

51.0%

83.5%

p < 0.001

Patients under the age of 65 years (n = 204)

Patients over the age 65 years (n = 339)

Comorbidities present

No comorbidities
Figure 3. Incidence of comorbidities of patients with cancer disease in palliative home care
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Figure 4. Prevalence of common comorbidities due
to the age subgroups in the studied population
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Figure 5. Proportional mortality (% of total deaths,
all ages) in Poland. World Health Organization – NCD
Country Profiles, 2011
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their mean number is between 2 and 3. As expected, the occurrence of concomitant chronic diseases
increases along with the age of patients. However,
in the studied population the problem of comorbidity appeared especially in patients of the 7th decade
of life and older (Figure 4). That results in an additional burden for palliative care units in terms of
additional costs of treatment and should be reflected in the educational curriculum of physicians.
The incidence of ischemic heart disease in our
study was 47%, which is four times higher than in
the general Polish population (11.3%) [5]. These data
are consistent and confirm the fact that cardiovascular disease is the leading cause of death (48%)
in Poland. Despite the fact that the Polish population is still characterized by a high proportion of
subjects with high global risk of fatal cardiovascular disease, especially among men, the death rate
from coronary heart disease (from 1991 to 2005)
significantly declined [14]. This decline was partially due to the increased efficacy of treatment and
major risk factor reduction [15].
Cancer, respiratory diseases and diabetes are
responsible for second, third and fourth place as
cause of death, with rates of 26%, 3% and 2%,
respectively (Figure 5) [16]. In Poland by 2030 mortality will increase, which will be the result of ageing. Cardiovascular diseases will continue to be the
most frequent causes of death but a significant
increase of mortality due to diabetes mellitus and
prostate cancer as well as malignant neoplasms of
the colon, rectum and stomach will be observed [17].
All chronic diseases, except chronic pulmonary
diseases (16.6% vs. 27.5% in the general population), are more frequent in older palliative patients,
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Table IV. Prevalence of diabetes according to age and gender in studied population and in general Polish population
(WOBASZ study)
Gender

Age groups

Total [%]

20-29

30-39

40-49

50-59

≥ 60

Females (n)
DM (N = 51)/%

(n = 0)
0

(n = 3)
0

(n = 12)
0

(n = 43)
5/11.6%

(n = 200)
46/23%

19.7

Females (DM %
in general
population)

0.5%

1.7%

3.2%

7.7%

17.8%

6.2

Males (n)
DM (N = 59)/%

(n = 1)
0

(n = 1)
0

(n = 7)
3/42.9%

(n = 48)
3/6.3%

(n = 225)
53/23.6%

20.9

Males (DM %
in general population)

0.7%

1.3%

4.9%

11.9%

16.3%

7.4

Table V. Prevalence of hypertension according to age and gender in studied population and in general Polish population (WOBASZ study)
Gender

Females
(study group) [%]
Females (% in
general population)
Males (study
group) [%]
Males (% in
general population)

Age groups

Total [%]

20-34

35-44

45-54

55-64

65-74

≥ 75

(n = 2)
0

(n = 4)
0

(n = 24)
12.5

(n = 57)
24.6

(n = 72)
45.8

(n = 99)
55.6

40.7

2%

9%

27%

50%

58%

–

33

(n = 1)
0

(n = 3)
0

(n = 24)
0

(n = 72)
42.9

(n = 91)
6.3

(n = 91)
51.6

20.9

15%

25%

40%

50%

56%

–

35.8

disregarding the gender of patients (Figure 2). This
can be explained by the high rate of lung cancer in
the study population (20.4%). Some symptoms
which are characteristic for chronic respiratory disease such as dyspnoea and cough may mask the
lung cancer, and vice versa. A correlation between
chronic concomitant diseases and primary cancer
location was only found between chronic pulmonary diseases and lung cancer in our study.
According to the combined data from the PMSEAD
and BOLD study in Poland, chronic respiratory diseases occur in approximately 27% of people
[7, 8]. With the exception of asthma in Poland there
are no accurate epidemiological data evaluating the
incidence of chronic non-infectious respiratory diseases. However, because 5% of patients with asthma and 20% of patients with chronic obstructive
pulmonary disease have a severe or very severe
character, they require hospice care near the end
of their life [18]. The Polish Respiratory Society
with cooperation of the Polish Palliative Society
published recommendations for these purposes
in 2011 [19].
In contrast to lung diseases, diabetes was significantly higher in the study population than in the
general population (20.3% vs. 6.8%) (Figure 2). Prevalence of diabetes according to gender in the studied population was similar (Table IV). High preva-
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lence of diabetes in the study group was most
likely associated with ageing and intensive corticosteroid therapy, which increase glucose intolerance [20]. Corticosteroids are extensively used in
advanced cancer for various specific indications such
as spinal cord compression, pain relief, hormone
therapy and to stimulate appetite and general wellbeing. There are no reliable statistics about the
prevalence of diabetes among terminally ill cancer
patients. Corticosteroids are prescribed for up to
30% of the palliative home care population [21].
According to some data as many as 37% of non-diabetic patients with advanced cancer would be classified as diabetics after treatment [22]. There is evidence for an association between diabetes (type 2)
and cancer, depending on the tumour site. It is the
greatest for primary liver cancer, moderately elevated for pancreatic cancer and relatively low for colorectal, endometrial, breast, and renal tumours [23].
There are no significant differences in the incidence of hypertension for the study group and the
general population (38.3% vs. 36%). Prevalence of
hypertension in males was lower in the study group
than in the general population (20.9% vs. 35.8%)
but higher in females in the study group than in the
general population (40.7% vs. 33%) (Table V). In
a large study of nearly 300,000 patients, it was
found that hypertension is associated with an
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increased risk of cancer death. Furthermore, hypertension increases risk of developing cancer,
although this effect was statistically significant only
in men. The link between hypertension and renal
cell cancer was found earlier in a metaanalysis of
more than 47,000 patients [24-28]. On the other
hand, some hypertension drugs may raise cancer
risks, but this theory requires more evidence. Moreover, hypertension, and other common chronic diseases can result from unhealthy lifestyles, which
can lead to cancer as well. Further studies are necessary.
We did not analyse patients in our study with
different types of central nervous system diseases
mainly due to lack of complete data and prevalence
of neurological disorders in the general Polish population.
Interestingly, it seemed that the primary neoplasm diagnosis could have some impact on the
number of concomitant diseases. The number of
concomitant diseases was significantly lower in the
subgroup with upper gastrointestinal tract cancers.
In contrast, a statistically significant difference with
a higher mean number of concomitant diseases
was observed in the subgroup with prostate cancer. However, these patients were statistically older than others (mean 77.6 vs. 68.6 years; p = 0.014).
No statistical difference was found in other subgroups depending on the primary location of cancer. On the other hand, patients after chemotherapy had almost twice as few concomitant diseases
than the rest of the studied group (1.08 vs. 1.96;
p < 0.001). However, the reason may be that healthier patients with fewer risk factors were qualified
for chemotherapeutic treatment.
In conclusion, the majority of home care palliative patients have concomitant chronic disorders,
which imposes an additional burden for the health
care units and should be considered when developing reimbursement programmes. The incidence
of comorbidities increases along with the age of
the patients both in the study group and the general Polish population. If concomitant disorders are
present, there are usually more than 2 diseases in
a patient. The most frequent concomitant chronic
diseases are ischemic heart disease, arterial hypertension and diabetes. Patients over the age of 65
were most frequent in the population taken into
palliative home care.
The most common primary neoplasm diagnoses
in palliative home care patients were lung cancer
and colorectal cancer, which corresponds to the
cancer prevalence in the general population. Primary cancer location, except upper gastrointestinal tract and prostate, was not related to the number of concomitant diseases.
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