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The impact on risk-factor analysis of
different mortality outcomes in COPD
patients

A. Faustini, C. Marino, D. D’Ippoliti, F. Forastiere, V. Belleudi and C.A. Perucci

ABSTRACT: The aim of the present study was to analyse the role of potential selection processes
and their impact when evaluating risk factors for 30-day mortality among patients hospitalised for
chronic obstructive pulmonary disease (COPD).

A cohort of 26,039 patients aged >35 yrs and hospitalised with COPD were enrolled. A 30-day
follow-up was carried out using both the cause mortality register (CMR) and the hospital
discharge register (HDR). Individual and hospital factors associated with 30-day mortality were
studied using both mortality outcomes.

The 30-day mortality rate was 1.21-1,000 patient-days™ (95% confidence interval (Cl) 1.14-1.29)
using the CMR, and 1.06-1,000 patient-days™ (95% CI 0.98-1.13) using the HDR. Male patients, the
most poorly educated, those who resided outside Rome and those who had more than one
hospitalisation in the previous 2 yrs were more likely to die after discharge than when
hospitalised. The most frequent cause of in-hospital death was respiratory disease and after
discharge, heart disease. Older age, male sex, comorbidities, previous hospitalisations for
respiratory failure, and admission to a ward not appropriate to treat respiratory diseases were the

most important predictors of 30-day mortality.

Using in-hospital 30-day mortality provides a significantly different estimate of the role of

specific risk factors.

KEYWORDS: 30-day mortality for COPD, mortality follow-up, mortality underestimate, selection

impact on outcome studies

hort-term mortality, i.e. mortality within
S 30 days after hospital admission, is the

most frequently used outcome to evaluate
hospital care quality and to study factors asso-
ciated with death in patients with chronic
obstructive pulmonary disease (COPD) [1, 2].
The underlying assumptions for this approach
are that: 1) short-term mortality is influenced by
the quality of treatment the patients receive in the
hospital [3]; 2) a 30-day interval is an adequate
amount of time to analyse the association of
hospital treatment with short-term mortality; and
3) in-hospital 30-day mortality is a valid approx-
imation of total 30-day mortality.

Some criticisms have emerged regarding the use of
in-hospital mortality, as it is only a proxy measure
of short-term outcomes and it may cause a selection
of patients who are discharged before 30 days. A
recent study reported a total 30-day mortality of
18.4% compared with 8.8% in-hospital mortality in
patients with acute myocardial infarction (AMI)
[4]; moreover, the hospital performance measures
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were correlated with the former but not with the
latter outcome. Another study has shown an in-
hospital mortality of 21.2 deaths per 100,000 injured
patients and a total mortality of 35.4 deaths per
100,000 injured patients [5]. The injured patients
who died in hospital also presented with different
characteristics than those who died within 30 days:
they were younger, had more severe injuries and
fewer pre-existing medical conditions. Finally, the
classification of hospital quality based on both in-
hospital and total 30-day mortality often differ [6],
suggesting the two measures are similar but not
equal. Despite these limitations, in-hospital mortal-
ity is still proposed as a hospital quality indicator
for AMI, congestive heart failure, stroke, gastro-
intestinal haemorrhage, hip fracture and pneumo-
nia [3]. Conversely, both mortality measures have
been recommend in the UK as a30-day mortality
indicator of hospital performance for stroke [7].

Little is known about the impact that a possible
selection of discharged patients may have in
analysing factors associated with short-term out-
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TWO MEASURES OF 30-DAY MORTALITY FOR COPD

comes among COPD patients. To analyse this possible impact,
the present study measured 30-day mortality from hospital
admission in a cohort of COPD patients, using both the causal
mortality register (CMR) and the hospital discharge records
(HDR). The factors associated with the two mortality measure-
ments were analysed.

METHODS

Study population

The study population was enrolled from the HDR and were
residents of the Lazio region of Italy (~5 million inhabitants)
aged >35 yrs and hospitalised for COPD between January 1,
1998, and November 1, 2000. The subjects were identified by
the primary diagnosis (International Classification of Diseases
9th revision (ICD-9) 490.X, 491.X, 492.X, 494.X and 496.X [8])
according to the information reported in the HDR. When more
than one hospitalisation occurred in the study period, the first
was chosen as the index hospitalisation. The clinical history of
each patient was reconstructed based on hospital diagnoses
from the previous 2 yrs.

Follow-up and mortality estimates

Mortality rates were followed-up for 30 days after admission
using both the regional CMR and the HDR by means of an
individual record-linkage; deaths reported in the HDR were
identified for the index or subsequent hospitalisations. Follow-
up started on the first day of the index hospitalisation; when
the patient was discharged from another hospital on the same
or previous day with a diagnosis of COPD (primary or
secondary), follow-up started on the first day of the previous
hospitalisation. Patients not listed in the CMR or in the HDR
were assumed to be alive at the end of the study period.

For residents of Rome (Italy), vital status from each register was
validated through information from the municipality register.
The characteristics and underlying causes of death of patients
who died in hospital and those who died after discharge were
compared. Mortality rates were calculated as the number of
deaths within 30 days after admission reported in each register
over 1,000 patient-days; 95% confidence intervals (CI) were
calculated according to a binomial distribution.

Factors associated with 30-day mortality and data analysis
Age, sex, place of residence (Rome versus residence anywhere
else in the region) and years of education were analysed.
Information on smoking habits and occupation were not
available.

The admission ward was selected as an indicator of care
quality [3]. The hospital ward was categorised as appropriate
for COPD treatment (pneumology and intensive care units
(ICU)), acceptable (general medicine, geriatrics and casualty)
or unsatisfactory (all others).

To account for the severity of patients” conditions at the time of
hospitalisation, information about comorbidities was obtained
from the previous 2 yrs” hospital records for: lung cancer and
pneumoconiosis (ICD-9: 162, 505-506) [9]; chronic heart failure
(ICD-9: 428) [1]; bronchopneumonia (ICD-9: 480-486) [10, 11];
pulmonary embolism (ICD-9: 415.1) [12]; respiratory failure
(ICD-9: 518.8, 518.5, 786.0); kidney failure (ICD-9: 585) [13]; and
all cancers apart from lung cancer (ICD-9: 585, 140-239).
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Arrhythmias were added as a possible complication of
B-agonists in COPD treatment [11]. The conditions tested that
were associated with risk of death in COPD patients, such as
vascular and heart disease other than AMI and heart failure
(ICD-9: 390-459, excluding 410, 415 and 428), central nervous
system diseases (ICD-9: 320-349), traumas (ICD-9: 800-829) and
poisonings (ICD-9: 960-979), were included in the analysis. The
methodological indications of CHARLSON et al. [14], as modified
by DEYO et al. [15], were followed in the present analysis.

The number of comorbidities, the number of hospitalisations
that occurred in the previous 2 yrs and those with a diagnosis
of respiratory failure, were used as quantitative indicators of
patient condition severity. These indicators were included in
the multivariable analysis one at a time due to the high
colinearity between them.

The count of person-days of observation started on the first
day of hospitalisation and ended with death on the 30th day.
Survival analysis was carried out. The follow-up time (days)
was divided into four intervals; the grouping was the result of
a segmental regression analysis [16] of the relationship
between daily mortality and follow-up time that identified
the lowest mortality level on day 7. Poisson regression analysis
was conducted to estimate relative risk of dying and 95% CI in
univariable, as well as in multivariable, analysis as mortality
rates differed in the follow-up intervals.

RESULTS

30-day mortality

Among 26,039 patients aged >35 yrs who were hospitalised
with COPD between 1998 and 2000, 925 deaths (3.6% (95% CI
3.3-3.8%)) occurred within 30 days after admission according
to the CMR; the mortality rate was 1.21-1,000 patient-days™
(95% CI 1.14-1.29). The follow-up carried out with the HDR
detected 812 deaths (3.1% (2.9-3.3%)); the mortality rate was
1.06-1,000 patient-days™ (0.98-1.13). Both total and in-hospital
mortality showed a similar decreasing trend in the follow-up
period, but rates decreased more rapidly in the HDR follow-up
(fig. 1). In total, 62 in-hospital deaths were not listed in the
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FIGURE 1. Cumulative mortality after 30-days follow-up.
cause mortality register; «++-+--+ . follow-up by hospital discharge register.
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TWO MEASURES OF 30-DAY MORTALITY FOR COPD

y-\: B8 B Risk of dying within 30 days of admission in chronic obstructive pulmonary disease patients according to two follow-up

sources

Mortality register

Hospital discharge register

Patient days Cases Rate-1000 RR (95% CI) Cases Rate-1000 RR (95% CI)
patient-days™ patient-days™

Subjects 770000 925 812
Age yrs

35-54 50000 6 0.12 1 4 0.08 1

55-64 110000 19 0.17 1.41 (0.56-3.54) 16 0.14 1.79 (0.6-5.35)

65-74 250000 167 0.67 5.60 (2.48-12.65) 149 0.60 7.50 (2.78-20.25

75-84 250000 377 1.52 12.62 (5.63-28.27) 345 1.39 17.33 (6.47-46.43

>85 110000 356 3.35 27.88 (12.44-62.48) 298 2.79 34.84 (12.99-93.43)
Sex

Female 325000 366 1.13 1 343 0.11 1

Male 445000 559 1.13 1.13 (0.99-1.29) 469 0.11 1.01 (0.88-1.16)
Place of residence

Outside Rome 430000 435 1.01 1 372 0.86 1

Rome 330000 490 1.46 1.45 (1.27-1.65) 440 1.31 1.52 (1.32-1.75)
Education yrs

>8 62000 77 1.25 1 77 1.25 1

5-8 540000 628 117 0.93 (0.74-1.18) 557 1.03 0.83 (0.65-1.05)

<5 95000 121 1.28 1.02 (0.77-1.36) 94 0.99 0.79 (0.59-1.07)

Missing data 73000 99
Admission ward 925

Appropriate” 170000 152 0.90 1 123 0.72 1

Acceptable’ 530000 673 1.27 1.43 (1.20-1.70) 597 1.13 1.57 (1.29-1.90)

Not appropriate 65000 100 1.54 1.73 (1.34-2.22) 92 1.41 1.97 (1.50-2.58)
Follow-up time days

0-6 160000 315 2.03 1 318 2.05 1

7-13 180000 228 1.27 0.63 (0.53-0.74) 210 117 0.57 (0.48-0.68)

14-20 180000 179 1.01 0.50 (0.41-0.60) 145 0.81 0.40 (0.33-0.48)

21-30 250000 203 0.80 0.40 (0.33-0.47) 139 0.55 0.26 (0.22-0.33)
Comorbidities™

0 490000 468 1.00 1 420 0.85 1

1 140000 170 1.26 1.832 (1.11-1.57) 152 112 1.32 (1.09-1.58)

2 100000 183 1.84 1.93 (1.62-2.29) 153 1.53 1.79 (1.49-2.16)

>3 39000 104 2.68 2.81 (2.27-3.47) 87 223 2.61 (2.07-3.29)
Hospitalisation in the last

2yrs

0 400000 441 1.10 1 408 1.01 1

1 185000 220 1.23 1.12 (0.95-1.32) 188 1.05 1.03 (0.87-1.23)

2 185000 264 1.44 1.32 (1.13-1.54) 216 1.18 1.16 (0.99-1.37)
Hospitalisation in the last

2 yrs with respiratory

failure

0 730000 854 117 1 752 1.03 1

1 29000 42 1.44 1.23 (0.9-1.67) 35 1.20 1.16 (0.83-1.63)

2 8500 29 3.39 2.89 (2.00-4.18) 25 2.90 2.81 (1.89-4.19)

Data are presented as n, unless otherwise stated. RR: rate ratio; Cl: confidence interval. *: pneumology and intensive care unit; ¥: general medicine, geriatrics, causality

ward; *: respiratory failure, lung cancer, pneumoconiosis, other cancer, heart failure, arrhythmias, other heart and vascular diseases excluding acute myocardial
infarction, chronic kidney failure, central nervous system diseases, traumas and poisonings during previous hospitalisation.

CMR, and 175 were deaths not reported in the HDR. Only 17%
of patients were hospitalised more than once and 0.3% of

them died.
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Information on vital status was validated for 11,433 patients
who were confirmed residents of Rome. Vital status as
reported in the CMR had a sensitivity of 93.5% and a specificity
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=188 Association between various factors and 30-day mortality in chronic obstructive pulmonary disease patients according

to two follow-up sources

Total

A. FAUSTINI ET AL.

In-hospital

Age yrs
35-54
55-64
65-74
75-84
>85
Sex
Female
Male
Place of residence
Outside Rome
Rome
Admission ward
Appropriate™
Acceptable’l
Not appropriate
Follow-up time days
0-6
713
14-20
21-30
Number of comorbidities™
0
1
2
>3
Hospitalisation in the past 2 yrs*
0
1
2
Hospitalisation in the past 2 yrs with respiratory failure®
0
1
2

1
1.38 (0.55-3.46)

5.22 (2.31-11.79)
11.53 (5.14-25.86)
25.48 (11.36-57.18)

1
1.34 (1.17-1.59)

1
1.50 (1.31-1.71)

1
1.16 (0.97-1.38)
1.41 (1.09-1.82)

1
0.63 (0.53-0.75)
0.50 (0.42-0.61)
0.41 (0.34-0.48)

1
1.21 (1.02-1.44)
1.55 (1.30-1.83)
2.03 (1.64-2.51)

1
1.77 (0.59-5.30)
7.11 (2.63-19.20)
15.97 (5.96-42.83)

31.51 (11.74-84.61)

1
1.19 (1.08-1.37)

1
1.58 (1.37-1.81)

1
1.29 (1.06-1.57)
1.63 (1.24-2.13)

1
0.58 (0.48-0.69)
0.40 (0.33-0.49)
0.27 (0.22-0.33)

1
1.21 (1.00-1.45)
1.44 (1.20-1.73)
1.89 (1.50-2.38)

1 1
1.04 (0.89-1.23) 0.97 (0.81-1.15)
1.21 (1.04-1.41) 1.07 (0.91-1.26)

1 1
1.30 (0.96-1.78) 1.24 (0.88-1.74)
3.58(2.47-5.20) 3.44 (2.30-5.14)

Data are presented as adjusted rate ratio (95% confidence interval). *: pneumology and intensive care unit; ': general medicine, geriatrics, causality ward; *: these
variables were estimated in different models due to the colinearity with the last variable. The results for all other factors were obtained from the model that includes the

number of comorbidities.

of 99.97%; 38 patients who died according to the municipal
register were not reported in the CMR, while three patients
who were listed as dead in the CMR were still alive 30 days
after admission. Vital status from the HDR had a sensitivity of
72.8% and a specificity of 99.99%.

Factors associated with 30-day mortality

When factors associated with total 30-day mortality in 925
subjects were analysed, age > 64 yrs, male sex, residency in
Rome, being admitted to a ward other than pneumology or ICU,
having at least one comorbidity or having been hospitalised at
least twice in the previous 2 yrs were all associated with
increased mortality (table 1). The two quantitative indicators of
patient severity predicted an increased risk of death proportional
to the number of comorbidities and previous hospitalisations.

632 VOLUME 32 NUMBER 3

(table 1). The most frequent comorbidities reported in previous
hospitalisations were chronic heart failure (7%), respiratory
failure (9%), and vascular and heart diseases other than AMI and
chronic heart failure (27%); however, lung cancer (odds ratio 2.17
(95% CI 1.25-3.75)), central nervous system diseases (2.06 (1.55—-
2.74)) and renal failure (1.98 (1.29-3.04)) were the strongest
predictors of short-term mortality.

The multivariable analysis confirmed these results. However,
the strength of the association was higher for sex and previous
hospitalisation for respiratory failure, but weaker for age and
comorbidities (table 2).

The factors associated with in-hospital mortality were very
similar to those observed for total short-term mortality, but a
few differences were evident in terms of effect estimates for

EUROPEAN RESPIRATORY JOURNAL
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TWO MEASURES OF 30-DAY MORTALITY FOR COPD

1/:\:1B 55 Comparison of the characteristics of chronic obstructive pulmonary disease patients who died in hospital or after

discharge within 30 days of admission

Characteristics Died in hospital® Died after discharge p-value'
Subjects n 750 125
Age yrs
35-54 0.5 1.1 0.4
55-64 1.7 3.4 0.2
65-74 18.0 18.3 0.9
75-84 42.0 35.4 0.1
>85 37.7 1.7 0.3
Males 58.3 69.7 0.005*
Lived in Rome 54.5 46.3 0.05¢
Education yrs
>8 8.9 5.7 0.2
5-8 68.7 64.6 0.3
<5 11.6 19.3 0.006/
Admission ward
Appropriate™ 15.5 20.6 0.1
Acceptable® 73.5 69.7 0.3
Not appropriate 111 9.7 0.6
Number of comorbidities
0 51.1 48.6 0.6
1 10.2 14.9 0.2
2 18.9 23.4 0.2
>3 10.8 13.4 0.4
Hospitalisation in the past 2 yrs
0 49.5 40.0 0.02f
1 23.6 24.6 0.8
2 26.9 35.4 0.03¢
Hospitalisation in the past 2 yrs with respiratory failure
0 92.3 92.6 0.9
1 4.5 4.6 1.0
2 3.2 29 0.80

Data are presented as %, unless otherwise stated. *: 62 patients who died in hospital and were not reported in the cause mortality register were not included; ': from a
test of difference in proportions; *: pneumology and intensive care unit; *: general medicine, geriatrics, causality ward; /: statistically significant.

age, sex, education, residence and previous hospitalisations. A
statistically significant association was not identified for sex,
while the role of comorbidities became much more important
in patients with more than two comorbidities and the risk of
dying for residents in Rome increased. The mortality rate was
the highest for the most poorly educated patients in total short-
term mortality analysis and was the lowest based on HDR data
(tables 1 and 2).

Characteristics of patients who died

Table 3 shows the characteristics of the 750 patients who died
in hospital and the 125 who died after hospital discharge; the
68 patients reported as dead by HDR only were not included in
the comparison. Male patients, those who resided outside
Rome, patients with the lowest education and those who had
more than one hospitalisation in the previous 2 yrs were more
likely to die after discharge than when hospitalised. In
contrast, patients living in Rome, those who were well
educated and those who had been not hospitalised in the

EUROPEAN RESPIRATORY JOURNAL

previous 2 yrs were more likely to die in hospital than after
discharge. No differences were observed for age, admission
ward and comorbidities (table 3).

Several differences were found in the underlying causes of
death for patients who died when hospitalised and those who
died after discharge (table 4). COPD and all respiratory
diseases were the most frequent causes of deaths for the
former group of patients, while the most frequent causes of
deaths were heart diseases, cancer and other vascular diseases
for the latter group. Cerebrovascular diseases followed as the
most frequent cause of death in both groups.

DISCUSSION

In-hospital, 30-day mortality (3.1%) observed in the present
study was consistent with estimates reported in the literature
for hospitalised COPD patients. HOLGUIN et al. [17] reported
mortality of 5.9% and PATIL et al. [18] observed 2.5% of deaths
among patients with exacerbated COPD [18]; higher rates (8%)
were reported for acute exacerbations of COPD [2] and in

VOLUME 32 NUMBER 3 633
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y:\=18= 8 Underlying causes of deaths in chronic
obstructive pulmonary disease (COPD) patients
who died in hospital or after discharge within 30
days of admission
Died in Died after
hospital® discharge p-value’

Subjects 750 (100) 175 (100)

Respiratory diseases 438 (58.40) 56 (32.00) 0.001
COPD 387 (51.60) 48 (27.43) 0.001
Respiratory failure 9 (1.20) 0
Bronchopneumonia 9 (1.20) 3 (1.71) 0.6
Other 3 (4.40) 5 (2.86) 0.40

Cancer 5 (4.67) 18 (10.29) 0.007
Lung 1 (0.13) 5 (2.86) 0.001
Other 4 (4.53) 13 (7.43) 0.11

Diabetes 2 (1.60) 6 (3.43) 0.1

CNS diseases 8 (1.07) 1 (0.57) 05

Heart diseases 136 (18.13) 60 (34.29) 0.001

Cerebrovascular diseases™ 4 (4.53) 11 (6.29) 0.3

Other vascular diseases® 4 (1.87) 9 (6.14) 0.01

Digestive system diseases 4 (3.20) 6 (3.43) 0.8

Trauma/poisonings 3 (1.73) 1(0.57) 0.3

Others’ 6 (2.13) 4 (2.29) 0.9

Not well defined 7 (2.27) 2 (1.14) 0.3

Not reported 3 (0.40) 1(0.57) 0.8

Data are presented as n (%), unless otherwise stated. CNS: central nervous
system. #: 62 patients who died in hospital and were not reported in the CM
register were not included; ': from a test of difference in proportions;
ictus and atherosclerosis; ®: includes pulmonary embolism and acute or chronic
cor pulmonale; : includes viral hepatitis, sepsis, meningitis, metabolic diseases
other than diabetes, anaemia, psychiatric diseases, urinary system diseases
and decubitus ulcers.

*includes

patients with respiratory failure admitted to ICU (36.6%) [19].
However, in-hospital mortality is lower than total mortality
(3.8%) in the present study and underestimates true mortality
over the follow-up time.

The differences observed between patients who died in
hospital and those who died after discharge were clinically
justified in most cases. COPD patients who had suffered from
respiratory failure in the last 2 yrs were more likely to die in
hospital during the first week [18]. The higher proportion of
patients discharged in the second week of hospitalisation who
died (37.1 versus 28.3% who died in hospital during the second
week) could be explained in view of other observations. The
mortality rate for patients discharged after the first week was,
however, lower than for patients retained in hospital for
>1 week; this suggests the patients completed the treatment,
according to the expected duration of COPD exacerbation from
7 to 10 days on average. Cardiovascular diseases were the most
frequent cause of death among discharged patients, and
patients who died at home were more likely to have
comorbidities and to have been hospitalised in the previous
2 yrs than patients who died when hospitalised, apart from
hospitalisation with respiratory diseases. It could be hypothe-
sised that patients who were discharged in the second week of

634 VOLUME 32 NUMBER 3
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hospitalisation were more likely to die from heart disease
because cardiac complications occurred in these patients after
discharge, although it cannot be excluded that cardiovascular
problems may not have been adequately recognised during
hospitalisation.

Other factors influenced a selective discharge of the patients.
Male patients died more frequently at home, as did poorly
educated patients. It is difficult to hypothesise the reason
in both cases. Also, the patients who lived in Rome were
more likely to die in the hospital than after discharge; one
hypothesis could be that in Rome, comorbidities are more
likely to be detected causing the patients to remain in hospital
longer, since, in Rome, a higher proportion of patients were
observed with comorbidities (54 versus 44% outside Rome)
and a longer length of hospital stay (12.0 wversus 10.3%
outside Rome).

Although all of these results need further confirmation, it can
be concluded that in the present data, male patients, those with
the least education, those who resided outside Rome, those
discharged in the second week and those who were more
seriously ill with conditions other than respiratory diseases
were more likely to be discharged before death and, therefore,
these deaths would obviously not be reported in the HDR. The
impact this selection had on the associations studied, when
these characteristics are included among the risk factors, will
now be discussed.

Factors associated with short-term mortality

Among the factors found to be associated with total 30-day
mortality in COPD patients, being >64 yrs of age and male have
already been reported [20], as has the presence of concomitant
diseases [9-13]. The increasing risk proportional to the number
of comorbidities and to the number of previous hospitalisations
has been less frequently reported; however, the exposure—effect
relationship observed in the current study indicates, with some
confidence, that these severity indicators are true risk factors for
30-day mortality. The higher risk for residents of Rome, a large
city (2.5 million inhabitants) with significant air pollution
problems, suggests a role of air pollution in increasing the risk
of short-term mortality in COPD patients, as previously reported
[21]. The accuracy of the mortality data may be different in Rome
with respect to other areas.

With regard to the indicators of care quality, in the absence of
data about hospital organisation, the present authors can only
hypothesise that the higher risk of death associated with wards
other than pneumology, ICU and general medicine, are
explained by the therapeutic protocols or the availability of
adequate treatment. Comparing mortality between patients
who died in hospital with those who died at home in different
periods of the follow-up, the most relevant results are the
higher mortality rate observed for patients who were hospi-
talised for only 1 week regardless of the place of death, and the
higher proportion of patients who died at home than in
hospital in week 2 of the follow-up. These results suggest a
different risk profile for the two groups of patients; those who
died in hospital in the first week were possibly too seriously ill
to benefit from hospital treatment, while those who died at
home in week 2 of follow-up possibly incurred treatment side-
effects or complications not recognised during admission.

EUROPEAN RESPIRATORY JOURNAL
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Other studies have pointed to different factors influencing
mortality, including the volume of procedures [22]. The
current authors did not conduct this analysis because there
was not enough evidence for an association between the
number of patients and the outcomes for COPD [23].

Impact of using different short-term mortality measures on
risk-factor analysis

The factors associated with in-hospital mortality were very
similar to those observed for total short-term mortality, with a
few important differences.

A selection of patients discharged before 30 days is the most
probable explanation of most differences. The consequences of
this selection are missing important associations, such as the
increased risk for males, exaggerating the risk for residents of
Rome and lowering the risk for having comorbidities and for
having been hospitalised in the previous 2 yrs for conditions
other than respiratory diseases.

Study limitations

The lack of information on other determinants of mortality in
COPD patients, such as occupational exposure [24] and
smoking [25], could have affected the accuracy of the present
study. The lack of information regarding ventilation and the
date the complications began enabled the current authors to
analyse the role of these factors as possible risk factors in a
prospective approach for the mortality observed later. Another
problem is related to the method used to assess comorbidities.
Although the method is widely employed, evaluating patient
history for only 2 previous years may have misclassified
patients with chronic underlying diseases.

Conclusion

In conclusion, in-hospital 30-day mortality is an underestimate
of total 30-day mortality. It includes only 86.5% of all deaths
and causes a selection of patients for sex, education level,
residency and underlying condition severity. It was found that
admission to wards that are not appropriate to treat respiratory
diseases is the most important factor related to care manage-
ment that is associated with 30-day mortality for chronic
obstructive pulmonary disease patients. Older age, male sex
and condition severity are the strongest risk factors among the
individual characteristics. The present authors believe that it is
vital to check for possible selection of discharged patients
when in-hospital 30-day mortality is used as the preferred
outcome in evaluating the quality of hospital care.
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