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Consistency of medical record
reporting of a set of indicators for
proactive palliative care in patients
with chronic obstructive pulmonary
disease: A pilot study
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Abstract
To identify patients hospitalized for an acute exacerbation of chronic obstructive pulmonary disease (COPD)
who have a poor prognosis and might benefit from proactive palliative care, a set of indicators had been
developed from the literature. A patient is considered eligible for proactive palliative care when meeting �2
criteria of the proposed set of 11 indicators. In order to develop a doctor-friendly and patient-convenient tool,
our primary objective was to examine whether these indicators are documented consistently in the medical
records. Besides, percentage of patients with a poor prognosis and prognostic value were explored. We
conducted a retrospective medical record review of 33 patients. Five indicators; non-invasive ventilation
(NIV), comorbidity, body mass index (BMI), previous admissions for acute exacerbation COPD and age were
always documented. Three indicators; hypoxaemia and/or hypercapnia, professional home care and actual
forced expiratory volume1% (FEV1%) were documented in more than half of the records, whereas the
clinical COPD questionnaire (CCQ), medical research council dyspnoea (MRC dyspnoea) and the surprise
question were never registered. Besides, 78.8% of the patients met �2 criteria and there was a significant
association between meeting �2 criteria and mortality within 1 year (one-sided Fisher’s exact test, p ¼ 0.04).
The set of indicators for proactive palliative care in patients with COPD appeared to be user-friendly and feasible.
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Background

Chronic obstructive pulmonary disease (COPD) is a

progressive lung disease with a high prevalence1 and

the third leading cause of death worldwide.2 The

symptoms that occur in the end-stage of COPD are

as severe as or even worse than in the final stage of

lung cancer.3,4 However, patients with COPD are less

likely than those with cancer to receive palliative

care.5,6 This may be due to the fact that historically

the initial focus of palliative care has been on oncol-

ogy7 but also to the different disease trajectory.8 The

unpredictable disease course of COPD can virtually

paralyse lung specialists and prevent them from start-

ing palliative care.9 But, since patients with advanced

COPD experience similar palliative care needs as

patients with advanced cancer,10 they probably also

benefit from palliative care.
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There is evidence that, for patients with cancer,

provision of palliative care improved outcomes in the

domain of pain and symptom control and reduced

hospital admissions.11 Besides, early integration of

palliative care improved quality of life, reduced

depressive symptoms and even prolonged survival

of patients with non-small-cell lung cancer.12,13

Recently, it has been demonstrated that early integra-

tion of palliative care improved breathlessness mas-

tery for patients with diseases other than cancer,

including COPD.14 Further research specifically

aimed at COPD is needed.15 For this reason, a pro-

spective study has been set-up to examine the identi-

fication of patients with COPD with poor prognosis

and implementation of proactive palliative care.16

Identification of patients with COPD for proactive

palliative care is a challenge. In stable COPD, popu-

lation models of survival do exist but they are of

limited value to predict survival for individual

patients.17 Therefore, a patient-centred approach to

palliative care has been proposed not based on prog-

nosis but on palliative needs of the patient.18

Although good palliative care indicators tools have

been developed, such as the supportive and palliative

care indicators tool , they are not specifically intended

for patients with COPD, do not use criteria for the

indicators and/or do not use a clear moment to be

applied.18,19 Since COPD has a gradual decline that

is punctuated by acute severe exacerbations, any one

of which may be fatal,8,20 a hospitalization for an

acute exacerbation COPD (AECOPD) might be such

a clear moment to identify a need for palliative

care.21,22 Not only is the patient during hospitalization

literally available to the lung specialist, the patient is

probably also more willing to address palliative

issues. Several studies focused on the identification

of predictive factors associated with poor prognosis

for patients hospitalized for an AECOPD.23 One of

the conclusions in a recent review on this topic was

that post-discharge mortality reflects the severity of

COPD as well as concomitant specific comorbidities,

while functional limitation and poor health-related

quality of life influence the frequency of readmis-

sions.23 In accordance with these findings and based

on existing literature,23–27 we developed a concept set

of indicators for lung specialists to identify patients

hospitalized for an AECOPD who have a poor prog-

nosis. Poor prognosis was defined as having a hospital

readmission for an AECOPD within 8 weeks or mor-

tality within 1 year. We hypothesized that meeting�2

criteria of this set of indicators could be reason to start

proactive palliative care.28,29 Since palliative care

needs increase during the course of COPD, the pre-

diction of poor prognosis will be used to ensure not to

miss out patients with COPD hospitalized for an acute

exacerbation who are in need of proactive palliative

care. The final tool therefore should have a high sen-

sitivity (near 100) and a high as possible specificity.

The use of this set of indicators was examined in

this retrospective pilot study to get an indication of its

applicability in our prospective study. Since we want

to develop a doctor-friendly and patient-convenient

tool that is easy to implement, our primary objective

was to examine whether these indicators are docu-

mented consistently in the medical records of patients

hospitalized for an AECOPD. Secondary objectives

were to get an indication of the percentage of patients

hospitalized for an AECOPD that meet �2 criteria of

the set of indicators and the prognostic value of meet-

ing �2 criteria of the set of indicators regarding read-

mission within 8 weeks and/or mortality within

1 year.

Methods

Study design

A retrospective medical record review was conducted

in October 2013.

Study population

All patients who were admitted to the Radboud Uni-

versity Medical Centre in Nijmegen, the Netherlands,

with the clinical diagnosis of COPD in the period

January 2012 until March 2012 were considered. This

period was chosen to ensure 1 year follow-up data of

each patient. A clinical diagnosis COPD was defined

as chronic airway obstruction as determined by spiro-

metry prior to hospitalization with a forced expiratory

volume1/forced vital capacity (FEV1)/FVC ratio

<70%. Next, the medical records of only those

patients hospitalized for an AECOPD were selected.

An AECOPD was defined as an acute worsening of

the patient’s condition from the stable state, which is

sustained and may warrant the patient to seek addi-

tional treatment.30 Excluded from the analysis were

medical records of patients who were not hospitalized

and patients who came to the pulmonary rehabilita-

tion centre of the Radboud University Medical Centre

for current pulmonary rehabilitation.

This study was approved by the Medical Ethics

Committee (CMO) of the Radboud University
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Nijmegen Medical Centre (METC registration no.

2013/449). Informed consent was not obtained, since

we only used data from an existing clinical database,

which was anonymized and de-identified prior to

analysis.

Data collection

Data from the medical records were obtained from the

electronic patient record . We searched for the follow-

ing variables: (1) demographic variables namely age,

gender, marital status, condition of living and place of

living; (2) COPD-related variables namely Global Ini-

tiative for Chronic Obstructive Lung Disease (GOLD)

stage and smoking history; (3) variables needed to

explore the documentation of the set of indicators for

proactive palliative care (see Table 1) and (4) date of

first readmission for AECOPD and date of death if

appropriate.

To explore the documentation of hypoxaemia and/

or hypercapnia at discharge, two methods were used,

a strict and a clinical method. In the strict method,

only measurements documented at discharge were

used, whereas in the clinical method also measure-

ments documented at admission were considered.

Hypoxaemia was defined as having oxygen adminis-

tration, or partial pressure of oxygen <8 kPa (without

oxygen administration) or oxygen saturation <90%

(without oxygen administration).31 Hypercapnia was

defined as having a partial pressure of carbon dioxide

>6 kPa.

Statistical analysis

Derived variables were calculated to see whether �2

criteria of the set of indicators for proactive palliative

care (see Table 2) were met. In order to decide if the

criteria of the indicator hypoxaemia and/or hypercap-

nia at discharge were met, the documentation accord-

ing to the strict method was used.

The statistical program SPSS version 20 was used

to analyse the data. Non-continuous variables were

reported as frequencies. Normally distributed contin-

uous variables were reported as mean þ standard

deviation (SD) and non-normally distributed contin-

uous variables were reported as median (interquartile

range). In order to get an indication of the prognostic

power of meeting �2 criteria of the set of indicators,

the differences between study groups in baseline char-

acteristics and clinical outcomes were assessed and

tested for statistical significance with the use of

one-sided Fisher’s exact tests for categorical variables

and independent sample t tests for continuous vari-

ables. Differences were considered significant with a

p value of <0.05. If appropriate, the sensitivity and the

Table 1. Variables needed to explore the documentation of the set of indicators.

Indicator Variable looked for in medical records

1. Hypoxaemia at discharge. PaO2 (kPa), oxygen administration, and O2 saturationat admission and discharge
Hypercapnia at discharge PaCO2 (kPa) at admission and discharge

2. NIV Noted as NIV or NPPV
3. Professional home care Existence of professional home care after admission
4. Surprise question Surprise question answered with ‘yes’ or ‘no’
5. Severe comorbidity Existence of non-curable malignancy

Existence of cor pulmonale
Existence of proven CHF
Existence of diabetes mellitus with neuropathy
Renal failure, clearance (GFR: in ml/min)

6. CCQ CCQ total, day version (0–6)
7. MRC dyspnoea MRC dyspnoea (1–5)
8. FEV1 FEV1% predicted
9. BMI BMI (kg/m2), or length (m) and weight (kg)

Weight change Weight loss in last 6 months (%)
10. Previous hospital admissions Previous hospital admissions AECOPD in last 2 years
11. Age Birth date and admission date

PaO2: partial pressure of oxygen in arterial blood; kPa: kilopascal; PaCO2: partial pressure of carbon dioxide in arterial blood; NIV: non-
invasive ventilation; NPPV: non-invasive positive pressure ventilation; CHF: chronic heart failure; GFR: glomerular filtration rate; CCQ:
clinical COPD questionnaire; MRC dyspnoea: medical research council dyspnoea questionnaire; FEV1: forced expiratory volume in
1 second; BMI: body mass index; AECOPD: acute exacerbation chronic obstructive pulmonary disease; O2: oxygen.
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specificity for death within 1 year and unexpected

hospital admission within 8 weeks were explored.

Results

Study population

The medical records of 149 patients with the clinical

diagnosis of COPD were considered. Excluded from

the analysis were 116 medical records of patients who

were not hospitalized or who were included in a clin-

ical pulmonary rehabilitation program. Finally, the

medical records of 33 patients hospitalized for an

AECOPD were examined. The characteristics of the

study population are presented in Table 3.

Documentation of the set of indicators

Of the 11 indicators for proactive palliative care, 5

were always documented in the medical records (see

Figure 1). These were non-invasive ventilation

(NIV), comorbidity, body mass index (BMI), pre-

vious admissions for AECOPD and age. Accord-

ing to the strict method, hypoxaemia, hypercapnia

and hypoxaemia and/or hypercapnia at discharge

were documented, respectively, in 85%, 36% and

85% of the cases. For the clinical method, these

numbers were, respectively, 100%, 97% and

100%. Having professional home care and actual

FEV1% were recorded half of the time (57.5% and

54.5%, respectively). The surprise question, clin-

ical COPD questionnaire (CCQ) and medical

research council (MRC) dyspnoea were never

documented (0%).

Meeting �2 criteria of the set of indicators

Of the 33 patients hospitalized for AECOPD, 26

(78.8%) patients met �2 criteria of the set of indica-

tors for proactive palliative care. The number of

patients who met or did not meet the criterion of each

documented indicator is presented in Figure 1.

Exploration of the prognostic value of the set
of indicators

Deceased versus non-deceased. There was a significant

association between meeting the criteria for proac-

tive palliative care and whether or not the patient

died (one-sided Fisher’s exact test, p ¼ 0.04). All

patients who died within 1 year after admission

(n ¼ 11) met the criteria of the set of indicators

for proactive palliative care (see Table 4) meaning

that the sensitivity of the set of indicators in pre-

dicting death within 1 year was 100%. From the 22

patients who survived, 7 patients did not meet the

criteria of the set of indicators for proactive pallia-

tive care meaning that the specificity of the set of

indicators in predicting death in 1 year was 31.8%.

Deceased patients met significantly more indicators

(M ¼ 4.27, SE ¼ 0.24) than patients who survived

(M ¼ 2.41, SE ¼ 0.36), t(31) ¼ �3.47, p ¼
0.002þ, r ¼ 0.53.

Readmission versus no readmission within 8 weeks. There

was no association between meeting criteria for pal-

liative care and whether or not the patient had a read-

mission for an AECOPD within 8 weeks (one-sided

Fisher’s exact test, p ¼ 0.718). The contingency table

is presented in Table 5.

Table 2. Set of indicators with criteria for proactive pal-
liative care.

A patient hospitalized for AECOPD is eligible for proactive
palliative care when meeting�2 criteria of the following set
of indicators:

1. Hypoxaemia and/or hypercapnia at discharge
2. Treatment of the exacerbation with non-invasive

ventilation (NIV)
3. Patient needs professional home care service for

personal care after discharge
4. Negative answer to the surprise question: ‘Would I

(as lung specialist) be surprised if this patient would
have a subsequent readmission for AECOPD within
8 weeks and/or would die in the next year?

5. The diagnosis of a severe comorbidity such as:
Non-curable malignancy or
Cor pulmonale (proven or non proven) or
Proven Chronic Heart Failure (CHF) or
Diabetes mellitus with neuropathy or
Renal failure, clearance < 40 (GFR: in ml/min)

6. CCQ total, day version � 3
7. MRC dyspnoea ¼ 5
8. FEV1 (measured before AECOPD) <30% of predicted
9. BMI < 21 or unplanned weight loss (>10% weight loss

in last 6 months or > 5% in last month)
10. Previous hospital admissions for AECOPD (last

2 years > 2 and/or last year > 1)
11. Age > 70 years

AECOPD: acute exacerbation chronic obstructive pulmonary dis-
ease; GFR¼ glomerular filtration rate; CCQ: clinical COPD ques-
tionnaire; MRC dyspnoea:medical research council dyspnoea
questionnaire; FEV1 ¼ forced expiratory volume in 1 second;
BMI: body mass index.

66 Chronic Respiratory Disease 14(1)



Discussion

This study explored the use of a set indicators to get

an indication of its applicability in a prospective

study. This set of indicators has been developed from

the literature to identify those patients hospitalized for

an AECOPD who have a poor prognosis and might

benefit from proactive palliative care.

Documentation of indicators

Five of the eleven indicators were documented con-

sistently in the medical records, three in more than

half of the records and three not at all. The consistent

documentation of age and BMI was as expected, since

this is basic patient information written down every

time a patient visits the hospital. Previous admissions

for AECOPD, NIV and comorbidity were also always

documented when appropriate. The presence or

absence of hypoxaemia and/or hypercapnia at dis-

charge was documented in 85% of the cases. At

admission, the necessary measurements of arterial

blood gas (ABG) were consistently documented. At

discharge, these measurements were sometimes miss-

ing (15% for hypoxaemia and 64% for hypercapnia).

It is recommended to have ABG documented before

hospital discharge for all patients with an AECOPD

complicated by respiratory failure.32 Taking into

account this recommendation, the necessary ABG

measurements of only one patient, who was admitted

being hypercapnic, was not documented at discharge

(3%). Hence, no ABG documented before hospital

discharge in most cases meant that the patient was

not hypoxaemic or hypercapnic at admission. Profes-

sional home care and actual FEV1% were documen-

ted half of the time. A possible explanation of these

missing documentations is for professional home care

that this is not documented if the patient is indepen-

dent of such care and for actual FEV1% that if

unknown at admission, it cannot be assessed in an

unstable phase such as an AECOPD and therefore is

not documented. An answer to the surprise question

was never documented. Although widely known by

palliative care specialists, no validation studies on the

use of the surprise question to identify patients with

COPD who can benefit from a palliative care

approach have been published, which explains its

absence in the medical record. Besides, up to now,

the surprise question has mainly been used in

research. Also, the CCQ and MRC dyspnoea were

never documented. This confirms the finding that

these disease-specific tools are mainly used in clinical

trials or when selecting patients for treatment but less

often in usual care.18

Most indicators are fairly consistently documented

in the medical records. This suggests that lung spe-

cialists already use these variables in clinical practice.

With respect to these variables, no extra measure-

ments seem to be necessary to identify patients with

COPD with poor prognosis. Only an answer to the

surprise question, the CCQ and MRC dyspnoea are

variables never documented. For our prospective

study, this implies that these variables should be spe-

cifically asked for and measured. The surprise ques-

tion, the CCQ and MRC dyspnoea are short, easy to

use questionnaires. We decided to include them into

the concept set of indicators since they provide valu-

able information about the view of the lung specialist,

the severity of the dyspnoea and the health status of

the patient. The measurement of health status (CCQ)

Table 3. Characteristics of the study population.

Study population (N ¼ 33)

Mean (þSD)

Age 72 (þ10.4)
Duration of hospitalization 11 (þ7.6)
Pack years 33.1 (þ18.7)

N (%)
Sex

Male 19 (58)
Female 14 (42)

Marital status
Married 18 (55)
Unmarried 3 (9)
Divorced 3 (9)
Widow 8 (24)
Unknown 1 (3)

Condition of living
Non single 22 (67)
Single 11 (33)

Place of living
Home 29 (88)
Residential home 0 (0)
Nursing home 4 (12)

GOLD stage
I 0 (0)
II 11 (33)
III 7 (21)
IV 14 (43)
Unknown 1 (3)

Smoking at admission
Yes 9 (27)
No 24 (73)

SD: standard deviation.
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is important since functional limitation and poor

health-related quality of life are recognized to

influence the frequency of readmissions.23 Beside

anxiety, part of the mental state domain of the

CCQ, is associated with mortality and may be a

variable that influences early readmission rates.25

Whether the surprise question, the CCQ and MRC

dyspnoea are also included into the final version of

the set of indicators will depend on the outcome of

the prospective study.

Meeting �2 criteria

In this pilot study, 78.8% of the patients hospitalized

for an AECOPD met �2 criteria of the set of indica-

tors. This suggests that 3 out of 4 patients hospitalized

for an AECOPD could have a poor prognosis and may

have an indication for proactive palliative care.

Although it seems to be a high number, it is in line

with the recent tendency of reducing demand for

unscheduled hospital admissions by admitting the

more physically ill patients with an AECOPD and

avoiding admissions for psychosocial reasons by opti-

mizing care at home.33

Prognostic exploration

Finally, we explored the prognostic value of meeting

�2 criteria of the set of indicators for proactive pal-

liative care. Meeting �2 criteria of the set of indica-

tors was associated with risk of mortality within 1

year. The sensitivity of the set of indicators proved

to be 100% in predicting mortality in this small sam-

ple. None of the patients who met less than two cri-

teria of the set of indicators died within 1 year. The

specificity of the set of indicators in predicting mor-

tality proved to be 31.8%. So, meeting �2 criteria of

the set of indicators did not always necessarily mean

that the patient died within 1 year. However, in order

to use this set of indicators in a prospective study to

investigate the potential benefit of proactive palliative

care, the risk of missing people in need of this care

Figure 1. Documentation of each indicator in the medical records and the number of patients that met or did not met the
criterion of each indicator for proactive palliative care.

Table 4. Contingency table showing the number of
patients deceased within 1 year in patients who meet or
do not meet criteria for palliative care.

�2 indicators <2 indicators Total

Deceased 11 (42.3%) 0 (0%) 11 (33.3%)
Non deceased 15 (57.7%) 7 (100%) 22 (66.7%)
Total 26 (100%) 7 (100%) 33 (100%)

Table 5. Contingency table showing the number of
patients with a readmission for an AECOPD within 8 weeks
in patients who meet or do not meet criteria for palliative
care.

�2 indicators <2 indicators Total

Readmission 4 (15.4%) 1 (14.3%) 5 (15.2%)
No readmission 22 (84.6%) 6 (85.7%) 28 (84.8%)
Total 26 (100%) 7 (100%) 33 (100%)
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should be as minimal as possible. Of all the patients

who were hospitalized for an AECOPD, 33.3% died

within 1 year stressing the risk for this specific pop-

ulation. This number is in line with the risk of death

presented in a recent review on predictors of mortality

in hospitalized patients with an AECOPD.27 Accord-

ing to this review, the risk of death was 3.6% for

short-term mortality (not more than 90 days after

exacerbation) and 31.0% for long-term mortality

(between 90 days and 2 years after exacerbation).

Meeting �2 criteria of the set of indicators was not

associated with a risk of readmission for an AECOPD

within 8 weeks. There is a considerable variability in

exacerbation susceptibility between patients with

COPD.34 A history of COPD exacerbations showed

to be the best predictor of future events independent

of the severity of airflow limitation.35 It has been

assumed that some patients with a distinct and stable

COPD phenotype are at high risk of recurrent

exacerbations.35 However, it seems that our set of

indicators did not select this COPD phenotype and

therefore was not able to make a distinction between

patients with infrequent and frequent exacerbations.

Nevertheless, in this small sample, the majority of

patients with early readmission seem to be selected

by our criteria.

Strengths and limitations

This is the first time that the use of a set of indicators

for proactive palliative care in COPD was examined

in order to be used in a prospective study. Still, some

considerations, concerning the external validity and

the statistical power, need to be addressed. This pilot

study was performed in an academic hospital. Mor-

tality rates have shown to be higher in academic hos-

pitals than in general hospitals.36 We therefore expect

that in general hospitals, the percentage of patients

hospitalized for an AECOPD who have a poor prog-

nosis will be less and as a consequence the percentage

of those patients who die within 1 year will be less

too. Furthermore, in this pilot study, a small sample

size was used which may have resulted in less statis-

tical power to detect an effect. However, this pilot

study was performed to get an indication of the

applicability in practice of a set of indicators in

advance of a prospective study. The results of such

a study will prove the actual characteristics and prog-

nostic value of the set of indicators for proactive pal-

liative care. Thereafter, it will be decided which

indicators have to be included into the final tool.

Conclusions

In a prospective study, it seems feasible to use a set of

indicators for proactive palliative care in patients with

COPD. The three indicators that were not documen-

ted, being an answer to the surprise question, the CCQ

and MRC dyspnoea, are tools mainly used for clinical

trials and less in usual care. They will specifically be

requested in the prospective trial. Three out of four

patients hospitalized for an AECOPD had a poor

prognosis according to our set of indicators. Besides,

meeting �2 criteria of the set of indicators was asso-

ciated with risk of mortality within 1 year. The sensi-

tivity of the set of indicators in predicting mortality

within 1 year was 100% and the specificity was

31.8%. For a prospective study, this suggests that the

risk of missing patients with COPD in need of proac-

tive palliative care is small. Which indicators will be

included into the final tool will depend on the out-

comes of the prospective study.
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