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Abstract

Background: The associations between socioeconomic status and community-acquired pneumonia outcomes in
adults have been studied although studies did not always document a relationship.
The aim of this multicenter observational study was to determine the association between socioeconomic status
and community-acquired pneumonia outcomes in the elderly, in the context of a public health system providing
universal free care to the whole population.

Methods: A total of 651 patients aged ≥65 years hospitalized due to community-acquired pneumonia through the
emergency departments of five Spanish public hospitals were recruited and followed up between May 2005 and
January 2007. The primary outcomes studied were: length of stay, intensive care unit admission, overall mortality
and readmission. Socioeconomic status was measured using both individual and community data: occupation
[categorized in six social groups (I, II, III, IVa, IVb and V)], educational level (≤ primary level or ≥ secondary level)
and disposable family income of the municipality or district of residence [>12,500 € (high municipality family
income) and ≤12,500 € (low municipality family income)]. The six social groups were further categorized as upper/
middle social class (groups I-IVb) and lower class (group V).
Bivariate and multivariate analyses were performed. OR and their 95% confidence intervals were calculated. All sta-
tistical tests were two tailed and statistical significance was established as p < 0.05.

Results: 17.7% of patients lived in a municipality or district with a high municipality family income and 63.6% were
upper/middle social class (I-IVb). Only 15.7% of patients had a secondary education. The adjusted analysis showed
no association between pneumonia outcomes and social class, educational level or municipality family income.
However, length of stay increased significantly in patients in whom the factors, living alone and being a smoker or
ex-smoker coincided (p < 0.001).

Conclusions: We measured socioeconomic status using both individual and community data and found no
association between social class, educational level or municipality family income and the variables of pneumonia
outcomes. The lack of differences between social classes supports the provision of universal, equitable health care
by the public health system.
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Background
Community-acquired pneumonia (CAP) is an important
cause of morbidity and mortality in elderly people and
those of any age with underlying diseases [1]. In Spain,
the overall incidence in adults ranges between 2 and 10
cases/1,000 persons/year in all ages and between 3.16
and 35/1,000 persons/year in persons aged ≥70 years
[2-4]. In a Spanish study, the incidence rates increased
significantly in the elderly according to age (9.9/1,000 in
people aged 65-74 years versus 29.4 in people aged ≥ 85
years) [4].
Hospitalizations due to CAP increase with age and

may reach 67% to 75.1% in people aged > 65 years [4,5].
The case-fatality rate of CAP requiring hospital admis-
sion in people aged ≥65 is around 12% [6,7] and may
reach 17% in people aged ≥ 75 years [5], with higher
rates in people with underlying diseases [1,5]. For this
reason, the influence of factors related to the prognosis
of the disease has been investigated [8,9].
The associations between socioeconomic status and

CAP outcomes in adults have been studied although the
findings were inconsistent [10-13]. A French study
found low socioeconomic status was an independent
predictor of significantly longer hospitalization [10], but
other reports found no relationship [11]. Jasti et al. and
Mc Gregor et al. found a relationship between hospital
readmission and a poor socioeconomic status [11,13]
but neither was able to conclude that low socioeco-
nomic status increased CAP mortality [10,12].
In Spain, the associations between socioeconomic sta-

tus and the use of health services have been studied
[14,15] but there is no study on pneumonia outcomes.
The main aim of this multicenter observational study
was to determine the possible association between
socioeconomic status and CAP outcomes in the elderly
requiring hospitalization in the context of a public
health system providing universal free care to the whole
population. Outcomes studied were intensive care unit
(ICU) admission, length of hospital stay (LOS), mortality
in the first 30 days after admission, and readmission in
the first 30 days after discharge.

Methods
Study design and setting
A multicenter study was conducted in patients aged ≥65
years recruited in the context of an observational study
to assess the effectiveness of the 23-valent polysacchar-
ide vaccine [16]. Patients hospitalized with CAP through
the emergency departments of five public hospitals (pro-
viding universal free care) in three Spanish regions (Ara-
gon, Catalonia and Galicia) between May 2005 and
January 2007 were prospectively recruited and followed
up. Briefly, in Spain each person is assigned a reference

hospital by geographical area. This includes emergency
treatment, referrals from primary health care, acute
admissions and programmed surgery. All five hospitals
are teaching hospitals. Three are large general hospitals
serving an almost-entirely urban population with
between 861 and 1400 beds and between 35,747 and
45,144 annual discharges: Hospital Clinic and Hospital
de Bellvitge (greater Barcelona, Catalonia) and Hospital
Juan Canalejo, La Coruña (Galicia). The two remaining
hospitals: Hospital Ernest Lluch, Calatayud (Aragon),
and Hospital Royo Villanova, Zaragoza (Aragon) are
smaller with 122 and 238 beds and 5,800 and 8,127
annual discharges, with an urban population of 40% and
80% respectively.
Exclusion criteria were institutionalized patients,

patients with nosocomial pneumonia (onset ≥2 days
after hospital admission) and patients whose initial diag-
nosis of pneumonia was not confirmed during the hos-
pital stay.
A case of pneumonia was defined as a patient with a

chest X-ray showing pulmonary infiltrate compatible
with pneumonia and one or more of the following
symptoms or signs of acute infection of the lower
respiratory tract: cough, pleural chest pain, dyspnea,
fever >38°C, hypothermia < 35°C and abnormal auscul-
tatory respiratory sounds unexplained by other causes.
The study was approved by the ethics committee of

each participating hospital.

Information collection and follow-up
At the initial visit, before initiation of empirical antibio-
tic therapy, patients underwent a complete clinical his-
tory and physical examination. A follow-up appointment
was made one month after hospital discharge.
Patient information was obtained through two sources:

a) Review of written hospital medical records and b)
Interview of the patient or close relatives (spouse or off-
spring) for occupation, educational level, family situa-
tion, municipality or district of residence and smoking
status using a questionnaire completed by qualified staff.
In all participating hospitals, data were collected by

trained staff according to an identical protocol prepared
by the working group. Clinical and sociodemographic
data were collected by one person in hospital 1 and 2,
by two consecutive persons at hospital 4 and 5 and by
three consecutive persons at hospital 3. A pilot study
was carried out to confirm the feasibility of the study
protocol before the main study was initiated.

Data measurements
The primary outcomes studied were length of stay, ICU
admission, overall mortality in the first 30 days after
hospital admission and readmission within 30 days after
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discharge. LOS was measured in days and calculated as
the time from the date of hospital admission to the date
of discharge.
Socioeconomic variables included were: individual edu-

cational level and occupation and per capita disposable
family income of the municipality or district of resi-
dence (municipality family income) [municipality family
income >12,500 € (high) and municipality family income
≤12,500 € (low)]. This cut-off was used because the
median municipality family income in Spain in 2001
was 10,650 [17], and Aragon and Catalonia are above
the national median.
The educational level was categorized as ≤primary

level or ≥secondary level.
The occupation collected was the last job before

retirement and was coded according to the national
classification of occupations [18] - the Spanish adapta-
tion of the British Registrar General’s classification [19]:
I (managers of public administrations and businesses
with more than 10 employees; professions associated
with post-graduate university education); II (managers
of businesses with less than 10 employees; professions
associated with university education; artists and sports-
men); III (civil servants, clerks and financial workers;
self-employed; supervisors of manual workers); IVa
(skilled manual workers); IVb (semi-skilled manual
workers); and V (unskilled workers). Housewives were
excluded as this information alone is not sufficiently
valid to categorize the social class. The groups were
further categorized as upper/middle social class (groups
I-IVb) and lower class (group V). We analysed aggrega-
tions of 3 categories (I-II, III-IVb, V and I-III, IVa-IVb,
V) and 2 categories (I-III versus IVa-V, I-IVa versus
IVb-V) and finally chose I-IVb versus V due to the
small numbers in some categories (4.1% in category I-II
and 9.2% in category III) and because this best discrimi-
nated pneumonia outcomes.
The municipality family income was obtained using

data from a savings bank [17] and Barcelona city council
registers [20]. The median population of the municipali-
ties or districts was 180,044 (25th percentile = 26,547,
75th percentile = 248,150). The absolute size of the
municipalities ranged from 997 to 649,181.
The only city with information available by district

was Barcelona, which has a total population of 1,605,602
inhabitants (INE 2006) [21]. Zaragoza, with a population
of 649,181 (INE 2006) [21] had no information on the
district level of municipality family income. All other
municipalities had a population lower than some district
of Barcelona.
Other variables analyzed
For each patient, information was obtained on age, sex,
family situation (living alone or not), smoking status
(current smoker, ex-smoker, non smoker), alcohol

consumption (> 40 g/day in men, > 20 g/day in women)
and the presence or absence of underlying diseases:
solid or hematologic neoplasia with activity in the past
year, radiotherapy in the previous three months, immu-
nosuppressive therapy or treatment with corticosteroids
≥ 20 mg/day in the preceding month, autoimmune dis-
ease, chronic renal failure in dialysis, disabling neurolo-
gical disease (neurological disease impeding daily
activities), diabetes mellitus, heart failure, chronic
obstructive pulmonary disease (COPD) and liver disease.
Severity of illness at presentation was quantified in

five risk classes using the Pneumonia Severity Index
(PSI) at admission [22]. Bacteremia, empyema, and the
type of treatment (monotherapy or combined antibiotic
treatment) were also collected.

Statistical Methods
Patient characteristics and pneumonia outcomes were
compared according to social status using the Chi-
square test and Fisher’s exact test for categorical vari-
ables and the Mann-Whitney U test for continuous vari-
ables, after assessment of non-normal distribution.
Multivariate logistic regression analysis was used to

investigate the relationship between socioeconomic sta-
tus and outcome variables. Variables with a p < 0.2 in
the bivariate analysis, sex, and socioeconomic variables
including education, were introduced in the multivariate
model, whenever they were not redundant; municipality
family income and social class were introduced sepa-
rately in the model. In the final adjusted model, only
variables with a p < 0.05 were included. Odds ratios
(OR) and their corresponding 95% confidence intervals
(CI) were calculated.
All statistical tests were two-tailed and statistical sig-

nificance was established as p < 0.05.
The model including LOS as the dependent variable

was adjusted with a generalized linear model (GLM)
using negative binomial regression which is appropriate
for modeling overdispersed data [23]. Estimated coeffi-
cients (ec) were calculated to observe the relationship
between variables; an ANOVA test was used to select
the best model. In the adjusted model, only variables
with p < 0.05 or non-significant variables that showed a
significance of second order iteration were retained. The
statistical analysis was performed using the SPSS v.15.0
and R v.2.10.1 statistical programs.

Results
Characteristics of the Study Population
Of the 695 patients with pneumonia recruited, the
municipality family income could not be obtained in 44
patients, who were excluded. The characteristics of the
651 remaining patients and their distribution by admit-
ting hospital are shown in table 1. The median age was
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Table 1 Characteristics and outcomes of the study population

Patients studied n n (%)

Sex: male 651 404 (62.1)

Age (years) M (range) 651 77 (65-100)

High MFI 651 115 (17.7)

Social class 511

I 14 (2.7)

II 7 (1.4)

III 47 (9.2)

IVa 183 (35.8)

IVb 74 (14.5)

V 186 (36.4)

Educational level ≥secondary level 643 101 (15.7)

Living alone 651 77 (11.8)

Alcohol consumption 561 51 (9.1)

Smoker or ex-smoker 648 342 (52.8)

Admitting hospital 651

1 117 (18.0)

2 163 (25.0)

3 233 (35.8)

4 48 (7.4)

5 90 (13.8)

Underlying diseases 651 460 (70.7)

COPD 221 (33.9)

Diabetes mellitus 130 (20.0)

Solid or haematologic neoplasia 96 (14.8)

Disabling neurological disease 86 (13.2)

Heart failure 64 (9.8)

Aggressive therapya 48 (7.4)

Liver disease 21 (3.2)

Other diseasesb 29 (4.4)

Pneumonia Severity Index 589

Risk class 1 2 (0.3)

Risk class 2 39 (6.6)

Risk class 3 173 (29.4)

Risk class 4 286 (48.6)

Risk class 5 89 (15.1)

Combined antibiotic treatment 651 251 (38.6)

Bacteremic pneumonia 405 55 (13.6)

Empyema 651 17 (2.6)

Pneumonia outcomes

LOS (days): M (range) 651 8 (1-95)

Mortality in the first 30 days 651 41 (6.3)

Readmission c 604 64 (10.6)

ICU admission 651 51 (7.8)

Data are presented as n (%) or median (range).

Abbreviations: COPD: Chronic obstructive pulmonary disease; ICU: Intensive Care Unit; LOS: length of stay; M: Median; MFI: Municipality Family Income.

Notes: a Aggressive therapy: radiotherapy or corticosteroids therapy or immunosuppressive therapy.
b Other diseases: Autoimmune disease or chronic renal failure in dialysis.
c In order to evaluate readmission, deaths during hospitalization were excluded.
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77 years (range: 65-100) and 62.1% were male. One hun-
dred and fifteen patients (17.7%) lived in a municipality
or district with a high municipality family income. Only
101 of patients (15.7%) had a secondary education. A
total of 396 (60.8%) patients were admitted to hospitals
2 and 3. A total of 7.8% of patients were admitted to
the ICU, 6.3% died in the first 30 days after admission
and 10.6% were readmitted within 30 days after dis-
charge. The median hospital stay was 8 days.
The occupation was categorized in 511 patients: 63.6%

were class I-IVb and 36.4% group V. All patients
answered the question about last stated occupation and
none said they were homeless.
Information about social class was not obtained in 140

(21.5%) patients, of whom 91.4% were women and 86.4%
were housewives, with a mean age of 77 (65-96) years,

which did not differ from that of patients on whom
information was available (p = 0.724). In municipalities
with a high municipality family income, 20% of inhabi-
tants had low social class versus 40% in municipalities
with a low municipal family income (p < 0.001).

Statistical Analysis
Table 2 compares patient characteristics, distribution by
admitting hospital and pneumonia outcomes according
to municipality family income, social class and educa-
tional level. There were significant differences in patient
distribution by admitting hospital according to munici-
pality family income, social class and educational level
(p < 0.001).
Length of stay and readmission were identical accord-

ing to social class, educational level and municipality

Table 2 Patient characteristics, admitting hospital and outcomes of pneumonia according to municipality family
income, educational level and social class

Municipality Family
Income

Educational level Social Class

(n = 651) (n = 643) (n = 511)

High MFI Low MFI ≤ primary ≥secondary Class I-Vb Class V

n = 115 n = 536 n = 542 n = 101 n = 325 n = 186

n (%) n (%) p n (%) n (%) p n (%) n (%) p

Sex: male 69 (60.0) 335 (62.5) 0.616 317 (58.5) 82 (81.2) ≤0.001 269 (82.8) 123 (66.1) ≤0.001

Age (years) M (range) 78 (66-96) 76.5 (65-100) 0.075 77 (65-
100)

76 (65-94) 0.033 76 (65-96) 78 (65-
100)

0.029

Living alone 22 (19.1) 55 (10.3) 0.008 65 (12.0) 12 (11.9) 0.975 37 (11.4) 21 (11.3) 0.974

Alcohol consumption 3 (2.6) 48 (10.7) 0.007 44 (9.5) 7 (7.2) 0.470 35 (12.3) 14 (8.7) 0.245

Smoker or ex-smoker 64 (55.7) 278 (52.2) 0.496 260 (48.1) 77 (76.2) ≤0.001 228 (70.4) 91 (48.9) ≤0.001

Admitting Hospital ≤0.001 ≤0.001 ≤0.001

1 102 (88.7) 15 (2.8) 75 (13.8) 42 (41.6) 78 (24.0) 18 (9.7)

2 4 (3.5) 159 (29.7) 150 (27.7) 13 (12.9) 104 (32.0) 36 (19.4)

3 0 (0) 233 (43.5) 189 (34.9) 36 (35.6) 91 (28.0) 90 (48.4)

4 0 (0) 48 (9.0) 44 (8.1) 4 (4.0) 21 (6.5) 16 (8.6)

5 9 (7.8) 81 (15.1) 84 (15.5) 6 (5.9) 31 (9.5) 26 (14.0)

Underlying diseasesa 77 (67.0) 383 (71.5) 0.336 385 (71.0) 67 (66.3) 0.343 238 (73.2) 128 (68.8) 0.287

Heart failure 18 (15.7) 46 (8.6) 0.021 54 (10.0) 10 (9.9) 0.985 33 (10.2) 14 (7.5) 0.323

COPD 26 (22.6) 195 (36.4) 0.005 189 (34.9) 29 (28.7) 0.230 134 (41.2) 64 (34.4) 0.128

PSI RC ≥ 4 54 (73.0) 321 (62.3) 0.075 312 (62.5) 55 (67.1) 0.429 193 (67.2) 103 (59.9) 0.111

Combined antibiotic treatment 58 (50.4) 193 (36.0) 0.004 209 (38.6) 39 (38.6) 0.992 132 (40.6) 65 (34.9) 0.205

Bacteremic pneumoniab 12 (14.5) 43 (13.4) 0.794 43 (13.0) 11 (15.7) 0.551 30 (13.7) 12 (11.0) 0.492

Empyema 5 (4.3) 12 (2.2) 0.200 13 (2.4) 4 (4.0) 0.323 10 (3.1) 4 (2.2) 0.537

Pneumonia outcomes

LOS (days) M (range) 8 (3-51) 8 (1-95) 0.464 8 (1-93) 7 (2-95) 0.387 8 (1-95) 8 (2-57) 0.306

Mortality 8 (7.0) 33 (6.2) 0.749 32 (5.9) 5 (5.0) 0.706 22 (6.8) 5 (2.7) 0.047

Readmission c 14 (13.3) 50 (10.0) 0.316 49 (9.7) 15 (15.6) 0.086 34 (11.4) 20 (11.0) 0.827

ICU 19 (16.5) 32 (6.0) ≤0.001 39 (7.2) 9 (8.9) 0.547 28 (8.6) 7 (3.8) 0.037

Data are presented as n (%) or median (range).

Abbreviations: COPD: Chronic Obstructive Pulmonary Disease; ICU: Intensive Care Unit; LOS: Length of stay; M: Median; MFI: Municipality Family Income; PSI:
Pneumonia Severity Index.; RC: Risk Class.

Notes: a Only underlying diseases with different distribution between two groups of municipality family income, educational level or social class are listed.
b Only 405 patients in whom blood cultures were made were evaluated.
c In order to evaluate readmission, deaths during hospitalization were excluded.
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family income (table 2). However, ICU admission was
greater in patients with a high municipality family
income (16.5%) than in those with a low municipality
family income (6.0%) (p < 0.001) and in those in social
class I-IVb (8.6%) compared with class V (3.8%) (p =
0.037). Mortality was also higher in patients in social
class I-IVb (6.8%) compared with social class V (2.7%)
(p = 0.047).
Table 3 and 4 show the results of the crude and the

adjusted analysis according to ICU admission and mor-
tality respectively. Adjusted analysis showed no associa-
tion between these outcomes and social class or
municipality family income. We found no association
between outcomes and educational level.
Adjusted analysis with readmission as the dependent

variable showed no association between readmission and
any socioeconomic factor. Suffering an underlying dis-
ease was the only factor associated with readmission
[OR: 4.79 (2.03-11.32); p < 0.001].
Negative binomial regression showed that LOS did not

change according to socioeconomic level or social class.

LOS increased according to ICU admission (ec:0.698;
p < 0.001), PSI ≥ 4 (ec:0.164; p = 0.004), and empyema
(ec:0.455; p = 0.004). Being a smoker or ex-smoker non-
significantly increased LOS (ec:0.007; p = 0.895),
whereas living alone non-significantly reduced it (ec:-
0.221; p = 0.062). However, LOS increased significantly
in patients in whom both factors coincided (ec:0.608; p
< 0.001).

Discussion
This study found no association between social class or
socioeconomic status and pneumonia outcomes.
A French study by Stelianides et al. [10] in patients

hospitalized with CAP found no relationship between
low socioeconomic status and greater disease severity;
ICU admission and deaths attributed to pneumonia
were identical in groups with high and low socioeco-
nomic status. However low socioeconomic status was
associated with a longer hospital stay not explained by
clinical factors and the authors suggested that underpri-
vileged social status leads to extended hospital stays to

Table 3 Crude and adjusted analysis according to ICU admission

Group N ICU/N group Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Age (years): Median (range) ICU no 77 (65-100)

ICU yes 75 (65-87) – 0.007 0.91 (0.86-0.96) 0.001

Municipality Family Income Low 32/536

High 19/115 3.12 (1.70-5.71) <0.001 – –

Social Class V 7/186

I-IVb 28/325 2.41 (1.04-5.65) 0.037 – –

Disabling Neurological Disease no 50/565

yes 1/86 0.12 (0.02-0.89) 0.013 – –

PSI <4 4/214

≥4 42/375 6.62 (2.34-18.74) <0.001 5.80 (2.01-16.69) 0.001

Combined antibiotic Treatment treatment no 12/400

yes 39/251 5.95 (3.05-11.60) <0.001 6.37 (2.89-14.05) <0.001

Radiotherapy no 49/647

yes 2/4 12.20 (1.68-88.52) 0.033 – –

Bacteremiaa no 32/350

yes 11/55 2.48 (1.17-5.28) 0.015 – –

Empyema no 47/634

yes 4/17 3.84 (1.20-12.25) 0.037 – –

Admitting Hospital

1 23/117 Ref Ref

2 14/163 0.38 (0.19-0.78) 0.011 0.21 (0.09-0.51) 0.001

3 10/233 0.18 (0.08-0.40) <0.001 0.15 (0.06-0.39) <0.001

4 4/48 0.37 (0.12-1.14) 0.104 0.74 (0.24-2.28) –

5 0/90 0.02 (0.00-0.37) <0.001 NC –

LOS (days): Median (range) ICU no 8 (1-95)

ICU yes 15 (1-62) – <0.001 1.05 (1.03-1.08) <0.001

Abbreviations: CI: Confidence interval; ICU: Intensive Care Unit; LOS: Length of stay; M: Median; NC: Not Calculated; OR: Odds Ratio;

PSI: Pneumonia Severity Index.
a Only 405 patients in whom blood cultures were made were evaluated.

For ICU admission we adjusted by age, PSI, combined antibiotic treatment, hospital admission and length of hospitalization.
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ensure compliance with treatment and a favorable evo-
lution of pneumonia. Our study population included
patients aged ≥65 years, compared with patients aged
>18 years in the study by Stelianides et al. [10], which
might explain the differing results found. Furthermore,
in the French study, socioeconomic status was classified
differently: low socioeconomic status included the long-
term unemployed, the homeless and persons living in
unhealthy or overcrowded conditions and those totally-
dependent on government welfare; if none of these con-
ditions was present, socioeconomic status was classified
as average. In contrast, we classified socioeconomic sta-
tus according to patient occupation and although 36.4%
of our patients were in social class V, they did not pos-
sess these marginal characteristics, as shown by the
answers to questions on occupation and homelessness.
A Canadian retrospective cohort study in the elderly

by Vrbova et al.[12] concluded that lower socioeco-
nomic status did not increase CAP mortality. The defi-
nition of socioeconomic groups was closer to ours,
although they only evaluated socioeconomic status using
the municipality family income and not by individual
social class. Another Canadian study by McGregor et al.
[11] examined the relationship between socioeconomic
status and length of hospitalization and hospital read-
mission and found that people suffering economic

hardship (pensioners) had a greater risk of earlier read-
mission and a non-significant longer median hospital
stay. However, social class was categorized differently,
including a high percentage of socially marginalized
patients (34%) in the lowest social class, which could
have explained the differences with our results. When
they characterized socioeconomic status according to
neighborhood income, no association was found, as in
our study.
Jasti et al. [13] studied risk factors for readmission of

patients hospitalized with CAP and found that less than
a high school education, unemployment, coronary artery
disease and COPD were independently associated with
rehospitalisation. We found no association between
rehospitalisation and low educational levels, COPD,
social class or municipality family income.
Like Stelianides et al. [10], we found no association

between social class and ICU admission. We observed
an association in the crude analysis between ICU admis-
sion and upper/middle social class or high municipality
family income, which may be due to the higher propor-
tion of patients with high socioeconomic status coming
from one hospital, which had most ICU admissions (p <
0.001). In the multivariate analysis adjusted by admitting
hospital, the association between ICU and social class or
municipality family income disappeared, but the

Table 4 Crude and adjusted analysis according to mortality

Group N mortality/N group Crude OR (95% CI) P value Adjusted OR (95% CI) P value

Age (years): Median (range) mortality no 77 (65-100)

mortality yes 80 (65-96) – 0.017 1.07 (1.00-1.14) 0.047

Social Class V 5/186

I-IVb 22/325 2.63 (0.98-7.04) 0.047 – –

PSI <4 4/214

≥4 34/375 5.24 (1.83-14.96) 0.001 – –

Underlying diseases no 3/191

yes 38/460 5.64 (1.72-18.51) 0.001 – –

Disabling Neurological Disease no 29/565

yes 12/86 3.00 (1.47-6.13) 0.002 5.00 (1.58-15.83) 0.006

Haematologic neoplasia no 32/607

yes 9/44 4.62 (2.05-10.43) 0.001 7.20 (2.29-22.66) 0.001

Chronic renal failure no 39/639

yes 2/12 3.08 (0.65-14.53) 0.171 6.59 (1.18-36.94) 0.032

Radiotherapy no 39/647

yes 2/4 15.59 (2.14-113.65) 0.021 – –

Liver disease no 37/630

yes 4/21 3.77 (1.21-11.78) 0.037 – –

Bacteremiaa no 20/350

yes 10/55 3.67 (1.61-8.33) 0.003 2.82 (1.11-7.15) 0.029

ICU no 30/600

yes 11/51 5.22 (2.44-11.19) <0.001 13.38 (4.64-38.59) <0.001

Abbreviations: CI: Confidence interval; ICU: Intensive Care Unit; OR: Odds Ratio; PSI: Pneumonia Severity Index.
aOnly 405 patients in whom blood cultures were made were evaluated.

For mortality we adjusted by age, disabling neurological disease, haematologic neoplasia, chronic renal failure, bacteremia and ICU.
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association between ICU and admitting hospital per-
sisted. The multivariate analysis also showed an associa-
tion between ICU admission and a longer hospital stay
and higher mortality, in line with other reports [24,25].
The negative association between ICU admission and
older age might be explained by a less interventionist
attitude towards some types of patients.
The mortality rate in CAP requiring hospitalization

was 6.3%, lower than the reported by Monge et al, Mar-
ston et al. and Zalacain et al. in patients aged ≥65 years
(12%, 12.5% and 11% respectively) [6,7,26]. However
Venditti et al. [27] reported a similar mortality in
patients hospitalized with CAP (6.7% in patients with a
median age of 73.9 years). We report similar figures to a
European study, but slightly lower than other Spanish
and American studies.
Several factors support the robustness of our methods.

Patient occupation was obtained directly from the
patient or close relative, in contrast to other studies
which used administrative databases [11,12]. In addition,
compared to other studies on hospitalized patients with
CAP [10], we evaluated the socioeconomic status in a
larger number of patients. Lastly, patients were recruited
from five public hospitals providing universal free health
care to the whole population, which guaranteed that all
social classes were represented.
The limitations of our study include a possible bias

due to the exclusion of patients whose economic level
or social class could not be coded. Housewives were
also excluded as this information alone was not consid-
ered sufficiently valid to categorize social class according
to occupation; it might have been useful to categorize
the social class of heads of households for housewives
not living alone, but this was not done. However, patient
characteristics and CAP outcomes were compared in
study subjects and those excluded and no significant dif-
ferences were found. Pneumonia outcomes were ana-
lyzed in women excluded from the study (mortality:
7.8%, ICU:7.8%; LOS: 8 (1-85); readmission: 7.7%) and
compared with women included (mortality:5.0%,
ICU:5.9%; LOS:8 (1-57); readmission: 8.8%) with no sig-
nificant differences being found (mortality: p = 0.377,
ICU: p = 0.549; LOS: p = 0.871; readmission: p = 0.750).
Before excluding housewives from the sample, there was
a higher percentage of men (62.1) than women, con-
firming other reports [10,25,28]. Another possible lim-
itation is that most patients were retired and it is
difficult to measure social class in the elderly; however
the last occupation of retired people is also accepted as
a means of categorizing social class [19]. Likewise, the
municipality family income was collected as a group
variable and this has also been accepted as a means of
categorizing economic status in other studies [11,12].
Another possible limitation is that municipality family

income by district was only available in Barcelona city,
unlike other studies [29], with only municipal data avail-
able for the remaining patients. However, only one
municipality (Zaragoza) had a higher population than
the most-populous district of Barcelona and only
accounted for 64 patients (9.8% of the total). This may
explain why no association was found. Future research
may need to consider infra-municipality variables.

Conclusions
We measured socioeconomic status using both indivi-
dual and community data and found no association
between social class, educational level or municipality
family income and the variables of pneumonia out-
comes. The lack of differences in pneumonia outcomes
between social classes supports the provision of univer-
sal, equitable health care by the public health system.
The length of stay significantly increased in patients
who lived alone and were smokers or ex-smokers.
Seven point eight per cent of patients hospitalized for

CAP were admitted to the ICU, 6.3% died in the first 30
days after admission and 10.6% were readmitted within
30 days after discharge. The median hospital stay was 8
days.
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