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ABSTRACT Chronic obstructive pulmonary disease (COPD) is a growing cause of morbidity and
mortality worldwide. However, many patients with severe COPD do not receive adequate palliative care.
The main goals of our study were to identify the percentage of hospital patients with palliative care needs,
particularly those who suffer from COPD.

Data were collected prospectively from inpatients at the University Medical Centre Freiburg (Freiburg,
Germany). Based on the World Health Organization definition of palliative care, the treating physician
reported for each patient discharged whether the patient had palliative care needs or not. Data from 39849
patients could be analysed, of which 1455 were suffering from COPD.

Of all COPD patients, 9.1% had palliative care needs. In COPD patients with palliative care needs,
hospital stay was significantly longer (13.7 versus 10.3 days) than in the group without palliative care
needs, and significantly more patients died during their hospital stay (8.3% versus 3.7%). The presence of
metastases was the highest risk factor for developing palliative care needs (OR 4.18). Furthermore, a main
diagnosis of COPD implied an increased probability of palliative care needs (OR 1.87).

Our results show that COPD patients have a high risk of developing palliative care needs. Further efforts
are required to provide palliative care to COPD patients.
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Introduction
Chronic obstructive pulmonary disease (COPD) is an important and growing cause of morbidity
worldwide and was the fifth leading cause of mortality in 2010 [1]. Studies in USA have reported a
doubled death rate from COPD over the past two decades [2, 3]. Particularly in critically ill patients, the
presence of COPD is a high risk factor for increased mortality [4].

COPD is a chronic and progressive disease which is often aggravated by episodes of increased respiratory
symptoms. Those exacerbations produce a significant and permanent impairment of health status [5].
Patients with advanced COPD not only suffer from multiple physically burdensome symptoms (e.g.
dyspnoea and fatigue), but also from high levels of depression and anxiety [6]. The treatment of end-stage
COPD continues to focus on life-prolonging treatment options (e.g. mechanical ventilation). Often, this
maximum-therapy approach only provides modest relief of disabling physical symptoms. The emotional
and psychosocial suffering of patients and their families often remains unnoticed and is not adequately
relieved. Despite the high morbidity and mortality associated with severe COPD, many patients do not
receive adequate palliative care [7].

The primary goal of palliative care is to ensure quality of life for patients with incurable, life-limiting
diseases and their caregivers. This is true for all patients, regardless of their disease. Core elements of
palliative care are: 1) to provide relief from pain and other distressing symptoms; 2) to integrate the
psychological and spiritual aspects of patient care; 3) to offer a support system to help patients live as
actively as possible until death; and 4) to offer a support system to help the family cope during the
patient’s illness and in their own bereavement [8].

Nowadays, in most institutions, patients with incurable cancer receive interventions for symptom control and
pain management. However, patients with advanced COPD often do not receive palliative care until late in the
course of treatment [9]. In a cross-sectional observational study, JANSSEN et al. [10] found that only 1.9% of
patients with advanced COPD were treated with strong opioids such as morphine and 57.1% reported severe
dyspnoea. Compared to patients with lung cancer, COPD patients receive fewer opiates and benzodiazepine
[11] and more frequently die in intensive care units, on mechanical ventilation and with dyspnoea [7].

Ideally, palliative care should be implemented as soon as an incurable disease is diagnosed, not only in the
imminent terminal phase [8]. Nevertheless, the early identification of palliative care needs (PCNs) in
hospital-treated COPD patients remains an insufficiently investigated topic of research. Therefore, the
main goals of our study were to identify the percentage of hospital patients with PCNs and particularly
those who suffer from COPD.

Material and methods
Patients and data sampling
Data were collected prospectively from patients at the University Medical Centre Freiburg (UMCF)
(Freiburg, Germany), one of the largest hospitals in Europe, with 1479 hospital beds in 42 clinical
departments. Sampling took place from January 2004 to May 2005. At the time of the study, the hospital
had no specialised palliative care service for in-house consultations and no palliative care unit.

For each patient discharged or transferred from a UMCF ward, electronic data sampling by the attending
physician was mandatory. For the purposes of our study, we modified the file mask of the electronic
discharge management by adding the dichotomous question: “Does or did this patient have palliative care
needs?” For each patient, this question had to be answered by the treating physician at discharge. When
the physician clicked on the question, a text box appeared explaining how PCN was defined, using the
World Health Organization (WHO) definition: “Palliative care is the active total care of patients whose
disease is not responsive to curative treatment. Control of pain, of other symptoms, and of psychological,
social, and spiritual problems is paramount” [12]. Some aspects of PCNs (e.g. pain, fatigue, dyspnoea,
nausea/vomiting, constipation, anxiety and depression) were also specified in the text box. Without
answering the question about PCN, the electronic discharge management could not be completed, thereby
guaranteeing a nearly 100% response rate. In addition, a special briefing was arranged for all physicians
responsible for discharge management. In these mandatory instruction sessions (conducted before the
observation period), the purpose of the study was illustrated and PCNs were explained in detail. The 1990
WHO definition of palliative medicine was introduced to the physicians and they were trained to correctly
classify patients. These instructional sessions lasted ∼1.5 h. They were offered repeatedly in the first
4 weeks of the 3-month pilot period to ensure that every physician responsible for discharge management
was given the necessary briefing. If the treatment team changed during the study period, the new team
member was briefed as well.

During the study period, data were collected from 100679 records. Data collection included patients who
were transferred to another ward or another department within the hospital. To prevent a bias toward
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patients who had longer hospital stays and were transferred to different wards several times, only the data
from the last discharge when leaving the hospital were included. This limited data to 39849 cases. 1455 of
these patients were suffering from COPD. COPD was clinically diagnosed at discharge from the hospital;
electronic discharge data did not include functional data concerning the severity of COPD.

The study was piloted from September 15, 2003, to December 31, 2003. In the pilot period, the quality of
classification (PCN: yes/no) was repeatedly controlled by two members of the research team by comparing
classifications with the medical records. In cases of inconsistencies, each patient was discussed with the
physician responsible for the classification. The study team visited all wards included in the study on a
weekly basis to answer questions or discuss problems.

To test the validity of the data, different quality control processes were performed after data collection.
Source data verification, including checking medical records, was performed for 500 randomly selected
patients (250 patients with PCNs and 250 without PCNs) by two independent reviewers, which showed
that in 90% of patients with PCNs and in almost 100% of patients without PCNs, classification by the
physicians responsible for dismissal was plausible.

More details of the study design are described elsewhere [13].

Study questions and statistical analyses
The main outcome measure of the study was the identification of the percentage of patients with PCNs in
a large acute care hospital. Secondary outcome measures included the proportion of COPD patients with
PCNs along with the measures described below.

Data were analysed with SPSS software (SPSS for Windows, version 21.0; IBM, Armonk, NY, USA). The
t-test was used for interval-scaled variables; associations between dichotomous variables were tested by the
Chi-squared statistic. In addition, a binary logistic regression analysis (method: forward stepwise) was
performed in order to identify the probability of COPD patients having PCNs, according to physicians’
assessments. All tests were two-tailed, and p<0.05 was considered statistically significant.

Ethics
The study protocol was approved by the ethics committee of Freiburg University Hospital and the data
security official. Regulations of the European Data Protection Directive [14] were followed. The study was
conducted according to the Declaration of Helsinki [15].

Results
Altogether 1455 (3.7%) of all patients admitted to the UMCF had COPD. Of the 1455 COPD patients, 267
patients (18.4%) were discharged from the hospital with COPD as a main diagnosis. The other 1188
patients (81.6% of all COPD patients) had COPD as a comorbid condition but not as a principal
diagnosis.

During the study period, 9.1% of all COPD patients (132 out of 1455) had PCNs. 104 (78.8%) of these
palliative care patients were treated in the department of internal medicine (which includes respiratory and
cardiac care units), 14 (10.6%) in the department of radiotherapy, nine (6.8%) in the department of
surgery, three (2.3%) in the department of neurology and neurosurgery and two (1.5%) in the department
of gynaecology. Patient characteristics, such as the presence of PCNs, number of days in the hospital,
discharge status, and palliative treatment as a part of their therapy are listed in table 1.

Only three (2.3%) out of 132 COPD patients with PCNs received palliative treatment. In the group with
PCNs, patients’ hospital stay was significantly longer (13.7 days versus 10.3 days; p=0.001) and significantly
more patients died during their hospital stay (8.3% versus 3.7%; p=0.011) (table 1).

Table 2 provides a summary of the accompanying diseases in COPD patients. Data show that the majority
of patients with PCNs had cancer (51.5% of all COPD patients with PCNs), followed by those with
metastases (33.3%) and coronary heart disease (25.0%). The proportion of patients with PCNs relative to
all patients of a diagnostic group was highest in patients with metastases (20.5%) and patients who suffer
from dementia (20.0%) and/or depression (21.9%).

Subgroup: patients with COPD as main diagnosis
Out of the 267 patients with COPD as a principal diagnosis, 31 (11.6%) had PCNs. Patient characteristics
of this subgroup are shown in table 3. Comorbidities are listed in table 4.
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Logistic regression analysis
To identify the probability of COPD patients having PCNs, we performed a binary logistic regression
analysis based on the entire sample of COPD patients (n=1455). In the regression model, we included sex,
age ⩾65 years, COPD as a main diagnosis, diagnosis of other incurable illnesses (such as cancer, chronic
heart failure and liver cirrhosis), depression and presence/absence of relatives.

By these means, we discovered that the presence of metastases was the highest risk factor for developing
PCNs (OR 4.18, 95% CI 2.73–6.40). Furthermore, a main diagnosis of COPD implied an increased
probability of PCNs (OR 1.87, 95% CI 1.18–2.96). Thus, patients with metastatic cancer and COPD as a
principal diagnosis had an increased probability of being identified as having PCNs (OR 7.82). For COPD
patients who also suffered from depression, the odds ratio of developing PCNs was 2.56 (95% CI 1.06–
6.18) and the absence of relatives increased this probability by an odds ratio of 0.64 (95% CI 0.44–0.93).

Discussion
In order to be able to offer need-based early palliative care, patients’ PCNs must be identified at an early
stage. One of the main goals of our study was to identify the percentage of COPD patients with PCNs in a
large acute-care hospital. Our results show that COPD patients, either with COPD as a main diagnosis or
with comorbid COPD had a high risk of developing PCNs.

TABLE 1 Patient characteristics, palliative treatment, hospital stay and discharge status

COPD patients with
PCNs

COPD patients
without PCNs

p-value

Subjects 132 1323
Age in years 68.8±10.6 67.2±10.7 0.113
Male 94 (71.2) 942 (71.2) 0.998
Presence of relatives 70 (53.0) 810 (61.2) 0.066
Palliative treatment 3 (2.3) 3 (0.2) <0.001
Length of hospital stay days 13.7±11.7 10.3±10.9 0.001
Deceased 11 (8.3) 49 (3.7) 0.011
Discharged home 92 (69.7) 1079 (81.6) 0.001
Discharged to another acute care hospital or
rehabilitation centre

23 (17.4) 168 (12.7) 0.125

Discharged elsewhere (e.g. nursing home) 6 (4.5) 27 (2.0) 0.065

Data are presented as n, mean±SD or n (%), unless otherwise stated. COPD: chronic obstructive pulmonary
disease; PCNs: palliative care needs.

TABLE 2 Comorbidities in chronic obstructive pulmonary disease patients with and without
palliative care needs (PCNs) and frequency of PCNs in these diagnostic groups

Patients
with PCNs

Patients
without PCNs

p-value Proportion of patients with
PCNs relative to all patients
of the diagnostic group %

Subjects 132 1323
Malignant neoplasm 68 (51.5) 470 (35.5) <0.001 12.6
Metastases 44 (33.3) 171 (12.9) <0.001 20.5
Bronchial carcinoma 29 (22.0) 245 (18.5) 0.334 10.6
Coronary heart disease 33 (25.0) 347 (26.2) 0.759 8.7
Chronic heart failure 18 (13.6) 142 (10.7) 0.309 11.3
Diabetes mellitus 15 (11.4) 175 (13.2) 0.544 7.9
Chronic renal failure 11 (8.3) 156 (11.8) 0.235 6.6
Acute renal failure 8 (6.1) 39 (2.9) 0.054 17.0
Liver cirrhosis 5 (3.8) 29 (2.2) 0.247 14.7
Depression 7 (5.3) 25 (1.9) 0.011 21.9
Dementia 4 (3.0) 16 (1.2) 0.087 20.0

Data are presented as n or n (%), unless otherwise stated. Note that the percentages in the first two
columns do not equal 100%, as diagnostic groups are not disjunctive.
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PCNs were defined using the widely accepted WHO definition of palliative care [12]. We did not use the
“surprise” question (“Would you be surprised if this patient died in the next year?”) to identify patients’
PCNs. This question suggests that patients are nearing the end of life. However, COPD patients may
experience high symptom distress for much longer than 12 months. BAUSEWEIN et al. [16] compared the
symptom burden in patients with advanced lung cancer and advanced COPD. They found similar PCNs in
both groups, but a median survival of 107 days in patients with cancer and 589 days in patients with COPD
[16]. Thus, the “surprise” question would not have been effective in identifying PCNs in COPD patients.

Despite advances in care, the COPD epidemic persists, causing >120000 deaths per year in USA alone.
Population-based surveys show that as many as 24 million people in USA have airflow limitation
consistent with COPD [17]. Despite the availability of effective treatments for COPD, no existing therapy
halts or reverses the progressive decline in lung function that is characteristic of this condition. COPD is
an illness with no cure. Due to the irreversible nature of COPD, the aim of treatment is to reduce
symptoms, increase functioning, and improve patients’ quality of life [18]. However, evidence suggests that
existing healthcare provision for COPD patients is generally reactive and focuses on acute exacerbations
[19]. Patients with end-stage COPD commonly have unmet needs, such as dealing with a high daily
symptom burden and emotional distress [20]. They have a significantly impaired quality of life and
emotional wellbeing, and often they do not receive holistic care appropriate to their needs [21]. A
comparison with cancer patients shows a lack of palliative care provision for patients with advanced-stage
COPD despite the latter having poor prognosis, intolerable dyspnoea, greater disability, poor quality of life
and higher levels of depression [22].

TABLE 3 Chronic obstructive pulmonary disease as main diagnosis: patient characteristics,
palliative treatment, hospital stay and discharge status

Patients with PCNs Patients without PCNs p-value

Subjects 31 236
Age years 70.1±9.4 67.6±9.9 0.191
Male 19 (61.3) 144 (61.0) 0.977
Presence of relatives 11 (35.5) 123 (52.1) 0.082
Palliative treatment 1 (3.2) 0 (0.0) 0.006
Length of hospital stay days 14.5±9.9 10.4±11.4 0.056
Deceased 1 (3.2) 6 (2.5) 0.823
Discharged home 24 (77.4) 211 (89.4) 0.053
Discharged to another acute care hospital
or rehabilitation centre

6 (19.4) 12 (5.1) 0.003

Discharged elsewhere 0 (0.0) 7 (3.0) 0.331

Data are presented as n, mean±SD or n (%), unless otherwise stated. PCNs: palliative care needs.

TABLE 4 Chronic obstructive pulmonary disease (COPD) as main diagnosis: comorbidities in
COPD patients with and without palliative care needs (PCNs) and frequency of PCNs

Patients
with PCNs

Patients
without PCNs

p-value Proportion of patients with
PCNs relative to all patients
of the diagnostic group %

Subjects 31 236
Malignant neoplasm 5 (16.1) 22 (9.3) 0.237 18.5
Metastases 2 (6.5) 2 (0.8) 0.016 50.0
Coronary heart disease 7 (22.6) 44 (18.6) 0.600 13.7
Chronic heart failure 7 (22.6) 21 (8.9) 0.019 25.0
Diabetes mellitus 3 (9.7) 32 (13.6) 0.547 8.6
Chronic renal failure 5 (16.1) 27 (11.4) 0.450 15.6
Acute renal failure 1 (3.2) 6 (2.5) 0.823 14.3
Depression 3 (9.7) 7 (3.0) 0.064 30.0
Dementia 1 (3.2) 2 (0.8) 0.238 33.3

Data are presented as n or n (%), unless otherwise stated. Note that the percentages in the first two
columns do not equal 100%, as diagnostic groups are not disjunctive.
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In a cross-sectional, general population-based survey of 11985 subjects from 17 countries, JANSON et al.
[23] found that severe COPD has a greater negative impact on physical and mental health status than
self-reported cardiovascular disease and diabetes. COPD patients in their last year of life are likely to suffer
from chronic dyspnoea (98%), fatigue (96%), low mood (77%) and pain (70%). Of these symptoms,
dyspnoea is partly relieved in 50% of patients; however, low mood is relieved in only 8% of all cases and is
not treated in 82% [24].

In our study analysing 39849 hospital stays over a period of 17 months, 9.1% of all COPD patients
(132 out of 1455) were classified as having PCNs. Logistic regression analysis showed that a main
diagnosis of COPD increases the statistical probability of having PCNs by a factor of nearly two. The most
frequent comorbidities of those patients were coronary heart disease (22.6%) and chronic heart failure
(22.6%). These findings confirm the results of other epidemiological studies which have shown that COPD
is frequently associated with comorbidities, the most serious and prevalent being cardiovascular disease
and lung cancer [25, 26]. Comorbidities contribute to patients’ health status, and the presence of one
disease significantly affects the prognosis of the other [27].

In our study, the majority of COPD patients with PCNs had cancer (51.5%), followed by those with
metastases (33.3%). However, in the group of COPD patients without PCNs, 35.5% had a malignant tumour
and 12.9% a metastatic disease. At first glance, this may appear to be contradictory. Yet this discrepancy
suggests that physicians may have decided to attribute PCNs based on the severity of patients’ symptoms or
quality of life rather than on general characterisations of the disease (i.e. malignant versus benign).

Nevertheless, the fact that most COPD patients had cancer, some even with metastases, is a confounding
factor which cannot be ignored. Conversely, research literature provides ample evidence that lung cancer
and COPD are a common combination [28] and that the suffering of patients with COPD is comparable
to that of patients with cancer [29]. Patients with advanced COPD experience similar deterioration in
symptoms and quality of life as those with advanced malignancy [30]. For this reason, we do not see any
reason why PCNs should be considered mainly within a disease-specific group. We are faced with an
ageing population and a growing number of people who are dying with multiple comorbid conditions,
such as cancer and COPD [31].

Analysing the frequency of PCNs within different comorbidities, PCNs were highest in COPD patients
with metastases, dementia and depression. Emotional disturbances such as depression or anxiety are
common among patients with COPD [32], and an excess of depressive symptoms is associated with
increased mortality risk [33]. VAN MANEN et al. [34] found a strong relationship between increased
depression scores and factors such as living alone. In our study, the absence of relatives and depression
were shown to be clear risk factors for developing PCNs, which underlines the importance of psychosocial
issues in the palliative care of COPD patients.

For more than 15 years, experts have been promoting the idea that palliative care should be provided on
the basis of need rather than diagnosis [35]. In light of such demands, the findings of our study confront
us with rather alarming figures: only 2.3% of COPD patients with PCNs actually received palliative care; in
97.7% these needs remained unmet.

A recent official statement of the American Thoracic Society on palliative care for patients with respiratory
diseases strongly endorsed the concept that palliative care should be available to patients at all stages of
their illness and should be individualised based on the needs and preferences of the patient and the
patient’s family [36]. They suggested early palliative care, together with curative and restorative care, when
there is an increased intensity of symptoms such as breathlessness, pain, fatigue and depression [37].

For patients with nonsmall cell lung cancer, TEMEL et al. [38] showed that early palliative care improved
patients’ quality of life, reduced the incidence of depression and decreased the number of aggressive
(and generally futile) therapies at the end of life. In addition, early palliative care increased patients’
survival time [38]. In a randomised study of patients suffering from different cancer entities, ZIMMERMANN

et al. [39] found that patients who received early palliative care not only had a better quality of life but
also a higher level of satisfaction with their treatment compared to those in the control group, who were
not offered early palliative care.

Undoubtedly, an increasing number of cancer patients, and above all lung cancer patients, receive
palliative care alongside standard oncology care. This has become widely accepted. However, it cannot be
denied that COPD patients are also in need of palliative care. Patients dying of COPD may experience
physical symptoms and psychosocial distress at least as severe as patients with lung cancer [40]. Further
efforts are required to integrate palliative care into the treatment of COPD patients in acute-care hospitals.
We hope that our study contributes to encourage physicians and caregivers to recognise the PCNs of
COPD patients and to meet them not only during the latest stage of the disease.
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Limitations
Our study had a number of inherent limitations. The absence of lung function data and detailed
information about the functional capacities of the patients did not allow for discrimination between
different degrees of severity of COPD.

A large part of our study population had a diagnosis of cancer and metastasis. We cannot estimate
whether there may be a synergistic effect on health status and PCNs for some disease combinations, such
as cancer and COPD. However, a recently published study found that effects of interaction between
comorbidities on several health outcomes were primarily additive, not synergistic [41]. Additional research
is needed to assess to what extent COPD on the one hand and cancer on the other hand contribute to the
development of PCNs in COPD patients.

We asked the treating physicians about patients’ PCNs and not the patients themselves or their relatives.
As we conducted an epidemiological study with close to 40000 patients, the latter was not possible. On
the one hand, this might be a source of bias. On the other hand, it is well known that there is poor
communication between clinicians and patients about the life-limiting nature of COPD and the terminal
prognosis in advanced stages of the disease [42]. As “palliative care needs” are associated with mortality
and death, we assume that patients would most probably deny them.

Although the analysis is based on data from nearly 40000 patients, our study is only a single-centre
analysis. When completing the discharge form, physicians had to report whether the patient had PCNs or
not. The accuracy of physicians’ assessments was a key issue, and therefore all physicians involved in the
study were specially trained and continuously supervised. This would not have been possible in a
multicentre setting.

In the database, patients with multiple stays in the hospital were analysed as separate cases. This may have
been a source of bias. Conversely, analysing multiple stays of the same person as only one case could also
present a source of bias. Which stay should be regarded as the relevant one? In order to more accurately
calculate the number of beds needed for patients with PCNs, we decided to analyse multiple stays as
independent.

A definition of PCNs is complex because palliative care can be divided into two components. First, there is
general palliative care that can be provided by generalists in their daily work. Second, there are specialist
palliative care physicians and nurses who are trained specifically to handle complex palliative situations.
To keep the survey clear and simple, we intentionally used the widely accepted WHO definition of
palliative care [12] without differentiating between the primary and secondary levels of palliative care. To
what extent generalists may satisfy basic needs for palliative care and how much specialist palliative care is
needed for complex situations cannot be answered by our data.

Conclusions
Given the ageing population and associated increase in the number of patients requiring palliative care, it
is crucial that PCNs are detected in early stages of cancerous and noncancerous life-threatening diseases.
In general, such patients are likely to suffer from pain, dyspnoea and other burdensome physical
symptoms and require psychosocial or spiritual support. They are highly vulnerable, both psychologically
and physically, and they are in need of palliative care. Our results show that COPD patients, either with
COPD as a main diagnosis or as a comorbid condition have a high risk of developing PCNs. Furthermore,
the absence of relatives and the presence of psychological ailments such as depression were shown to be
clear risk factors, which underlines the importance of psychosocial issues in palliative care. As there are
comparatively few data on PCNs in noncancer conditions such as COPD, further research is needed.
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