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Background: Hospital admissions account for a significant part of asthma cost, but with significant differences 
between geographic areas.
Aims: The aim of our study is to analyse hospital admissions due to asthma, as well as the factors associated 
with longer hospital stays.
Methods: A review was retrospectively carried out on all admissions of patients over 18  years old due to 
exacerbation of asthma occurring in our hospital between the years 2000 and 2010. The personal characteristics 
of each patient, the asthma personal history, characteristics of every exacerbation, as well as the treatment before 
admission and after hospital discharge were recorded.
Results: During the study period, there were 2163 hospital admissions in 1316 patients (mean age 62.6 years; 
mean hospital stay 11.6 days). The admissions mainly occur in winter, in the 56–75-year age group, and in patients 
with severe asthma. Female sex, higher comorbidity, a greater number of emergencies due to asthma in the 
previous year, and baseline treatment with theophylline were independently associated to longer hospital stay.
Conclusions: The management of asthma in our population seems improvable. There appears to be a need to 
optimise both the diagnosis and treatment of the disease, and to identify risk factors as important as tobacco 
habits. As regards exacerbations, the hospital stay and mortality must be significantly reduced.
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Introduction
Asthma is a highly prevalent disease that involves increased 
health care costs, as well having a high impact on the qual-
ity of life of the patients and their families. Hospital admis-
sions account for a significant part of these costs. Among the 
European Union (EU) member states, asthma accounted for 
an average of 53 hospital admissions per 100,000 inhabitants 
in 2009.1–3 The annual direct and indirect costs in the 28 EU 
countries due to asthma are estimated at 34 billion euros.2,3

The prognosis of the disease seems to have improved in the 
last few years, but with significant differences between geo-
graphic areas.2,3 In Spain, a slight downward trend is observed 
in the mortality due to asthma, although hospital admissions 
continue to increase, particularly in elderly women.4,5

The majority of exacerbations that lead to a hospital 
admission are deemed to be preventable, suggesting a lack 
of control and inadequate management of the disease.6,7

Various factors have been associated with longer hos-
pital stays in admissions due to asthma, although there 
are significant differences between different geographical 
areas and health care models.8–10
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The aim of this study is to analyse hospital admissions 
due to asthma in our health area, as well as the factors 
associated with longer hospital stays.

Material and methods
A review was retrospectively carried out on all admissions 
of patients over 18 years old due to exacerbation of asthma 
occurring in our hospital between the years 2000 and 2010. 
These data were gathered by two members of the research 
team, by reviewing the clinical records. In cases where 
there were discrepancies in the evaluation of any data, 
the decision was made by consensus with the rest of the 
group members.

Cases were excluded where the reason was due to 
another specific cause, such as pulmonary embolism or 
pneumonia.

The personal characteristics of each patient were 
recorded, including age (classified into four groups: from 
18 to 35 years, from 36 to 55 years, from 56 to 75 years, 
and greater than 75  years), gender, body mass index 
(BMI), classifying the patients as normal weight when 
they had a BMI less than 25 kg/m2, as overweight with a 
BMI greater than or equal to 25, and obese with a BMI 
greater than or equal to 30.11 Comorbidity was evaluated 
according to the Charlson index, 12 and smoking classified 
as active smokers, ex-smokers or never smoked.

An analysis was performed on the asthma personal his-
tory, including the baseline treatment, lung function, based 
on the forced expiratory volume (FEV1) as a percentage 
of the reference value, the baseline severity of the asthma 
according to the Global Initiative for Asthma (GINA) 
2006 criteria,13 having attended any hospital emergency 
department (ED), and admissions due to asthma in the 
previous year. For the exacerbations, an analysis was made 
that included the season of the year (taking the months 
of January to March as winter, April to June as spring, 
July to September as summer and October to December 
as autumn), duration of hospital stay (including from the 

time the patient arrived in the ED until discharge), and 
treatment after hospital discharge.

Previous year, visits to the ED were stratified into three 
groups, one group consisting of those who did not make 
any visit to the ED in the previous year, another group that 
made one to three visits and a last group that made four or 
more visits to the ED in the previous year.

A mean prolonged stay was defined as a duration longer 
than that of the mean of our population.

The Clinical Research Ethics Committee of Galicia at 
our institution approved the protocol.

Statistical analysis
These data were tested for normal distribution using the 
Kolmogorov–Smirnov test. The Student t test was used 
for the comparison of the two category of continuous 
variables when these had a normal distribution, and the 
Mann–Whitney U test when they had a non-parametric 
distribution. For the comparison of continuous variables 
of more than two categories, we used ANOVA in the nor-
mal distribution variable and the Kruskal Wallis test when 
the distribution was non-Gaussian. The comparison of the 
categorical variables was performed using the Chi-squared 
test. The adjusted Odds Ratios of the increase in the mean 
hospital stay were calculated depending on variables that 
were significant in the univariate analysis.

Results
There were 2163 hospital admissions by 1316 patients 
during the study period. The mean age was 62.6  years 
(Standard deviation (SD): 18.7). The median hospital stay 
was 9 days (Interquartile range: 6–13), and the mean stay 
was 11.6 days (SD: 8.6). For this study, two cases were 
excluded from this study as the hospital stay was longer 
than one year due to social criteria; thus reducing the anal-
ysis to the 2,161 remaining admissions.

The highest number of admissions was in the year 2010, 
with 255 episodes, and the least was in 2006 with 138 

Figure 1  Number of admissions, by year
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episodes (Figure 1). Taking into account that the popula-
tion over 18 years old in our hospital catchment area was 
327,965 patients in half the study period, it assumes an 
admission rate per 100,000 inhabitants that varies between 
a minimum of 42.1 in the year 2006 and a maximum of 
77.7 in the year 2010.

The characteristics of the patients admitted are shown 
in Table 1. It is noted that the admissions mainly occur, in 
winter (33.4% of the total) in the 56–75-year age group 
(41.6% of the total), and in patients with severe asthma 
(34.3% of the total).

It should be pointed out that no spirometry results could 
be obtained from the clinical history in 50% of the patients, 
and in 27% of the clinical histories, there were no data on 
smoking habits (Table 1).

As regards patient treatment, it is highlighted that 39% 
of the patients were not on any baseline control treatment, 
and more than 14% of this group were still without treat-
ment on discharge (Table 2).

It should be mentioned that 4.9% of the hospital admis-
sions were admitted to ICU, and 2.6% died during admis-
sion (Table 2).

There was an independent association with a hospital 
stay longer than the mean stay, as well and being female, a 
higher comorbidity, a greater number of emergency visits 
due to asthma in the previous year, and a baseline treat-
ment with theophylline (Table 3).

Discussion
Hospital admissions due to asthma are an objective indi-
cator of the morbidity of the disease in a determined area. 
In our health area, there appears to be an increasing trend 
in the number of hospital admissions in the last few years, 
unlike that observed in the majority of developed western 
countries.3,5 The Netherlands appears to be another excep-
tion in this regard, where there is still an increase in hospital 
admissions due to asthma, despite the high rate in the use 
of inhaled corticosteroids.14 In a recent publication from the 
Basque Country (Spain), an increase was observed in the hos-
pital admissions due to asthma in the population greater than 
64 years old, and a decrease in those less than 15 years old.15

Several factors could be associated with this increase in 
hospital admissions due to asthma. On the one hand, the 
management of the disease does not appear to be optimal 
in our population, as indicated by the fact that more than 
half the patients with a hospital admission due to asthma 
had no spirometry in the clinical history. This lack of use 
of spirometry has also been mentioned in other popula-
tions, despite the fact that an objective periodic evaluation 
of lung function is a recommendation in the guidelines.3 
In a study conducted in the USA, spirometry was used in 
76% of patients consulting specialists in asthma, while 
it dropped to 38% in family medicine.16 The situation 
appears to be a little better in France, where in a study of 
family doctors, 19% of asthmatics lacked spirometry.17 
In Canada, spirometry in the diagnosis was used in the 
diagnosis of 52% of Primary Care patients.18 In Qatar, the 
situation is worse, with only 37.2% of asthmatics with a 
spirometry performed in the 5 years prior to the study.19

It is also worth noting that in 27% of the clinical his-
tories of asthma patients, there was no record on tobacco 
habits. This figure is similar to that mentioned in a study 
conducted in the Clinic de Barcelona Hospital, where in 
27.1% of the hospital discharge reports made no explicit 
mention of tobacco habits of the patients admitted to 
this hospital.20 In the study by Nieva et al., at the time of 

Table 1  Characteristics of patients and length of hospital 
stay

Notes: SD: standard deviation; IQR: interquartile range; BMI: body 
mass index.

Hospital stay, mean (SD) 11.6 (8.6)
Hospital stay, median (IQR) 9 (6–13)
Age, mean (SD) 62.6 (18.7)
Gender, n (%)
Male 550 (25.5)
Age, n (%)
18–35 years 274 (12.7)
36–55 years 366 (16.9)
56–75 years 898 (41.6)
Over 75 years 623 (28.8)
Season, n (%)
Winter 721 (33.4)
Spring 528 (24.4)
Summer 321 (14.9)
Autumn 591 (27.3)
Asthma severity, n (%)
Intermittent 287 (13.3)
Mild 286 (13.2)
Moderate 346 (16.0)
Severe 741 (34.3)
Unclassified 501 (23.2)
Smoking, n (%)
Never 1037 (48.0)
Current 292 (13.5)
Former 248 (11.5)
Not available 584 (27.0)
Charlson index, n (%)
0 580 (26.8)
1 763 (35.3)
2 426 (19.7)
≥3 3691 (18.1)
FEV1 (% of reference value), n (%)
≥80% 397 (18.4)
60–80% 286 (13.2)
<60% 396 (18.3)
Not available 1082 (50.1)
Arterial blood gases, median (interquartile 
range)
pO2 (mmHg) 58.2 (52.3–65.8)
pCO2 (mmHg) 38.4 (34.2–44.0)
pH 7.43 (7.40–7.46
BMI, n (%)
Normal weight 324 (14.9)
Overweight 364 (16.8)
Obesity 394 (18.2)
Not available 1082 (50.1)
Emergency last year, n (%)
0 1361 (62.9)
1 484(22.4)
≥2 316 (14.6)
Hospital admissions last year, n (%)
0 1196 (55.3)
1–3 853 (39.4)
≥4 112 (5.2)
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than 14% of the patients did not follow any treatment. This 
under-use of medication to control the disease has also 
been observed in other countries like Japan, where less 
than 10% of asthmatic patients are being treated with these 
drugs.21–23 In this regard, the best data appear in California, 
where more than 78% of patients receive treatment to con-
trol the asthma.23 These results are in concordance with the 
low level of asthma control observed in the Spanish popu-
lation, where only 36% of asthmatics are well controlled.6

Another possible cause of the increase in hospital 
admissions due to asthma could be the increase in prev-
alence in the population of the area studied. This seems 
likely, given the increase in asthma prevalence in the 
Spanish population in the past few years.24

The admissions are predominantly female. This finding 
seems reasonable, given the higher prevalence of asthma in 
women.3 Other factors possibly related to the higher prob-
ability of hospital admissions in women have also been 
mentioned in the literature, such as greater expression of 
symptoms of the disease in females 25; the fact that women 
are normally more exposed than men to cleaning prod-
ucts and other irritants in the workplace and at home 26,27;  
higher female life expectancy, making their admission due 
to asthma more likely,28 a different perception of the dis-
ease, leading to a higher probability of hospital admission 
in women, although with less severity of the exacerba-
tion,29 and more psychiatric comorbidity that increases 
the use of health resources.30,31

The higher number of admissions in the winter period 
is in agreement with that mentioned in the literature, and 
is mainly associated with virus infections, which are the 
main cause of exacerbation of asthma.15,32

Hospital mortality is slightly high compared to other 
populations, where there are mortality rates less than 
1%.10,33,34

The hospital stay seems prolonged in our patients 
compared to that reported in the literature.10,28,35 Factors 
independently related to a longer hospital stay were being 
female, greater comorbidity, having more emergency con-
sultations in the year prior to the current admission, and 
baseline treatment with theophylline.

In a publication with a population from the Basque 
Country, a higher incidence in admissions was also 
reported in the population over 64  years old.15 Various 
factors can complicate the evolution of asthma in advanced 
ages. On the one hand, the comorbidities in themselves 
lead to a poorer prognosis, and at the same time, they can 
lead to undertreatment, in order to avoid the secondary 
effects of these. Functional impairment reduces the mobil-
ity capacity of the respiratory apparatus, the response to 
bronchodilator treatment is reduced with age, the immune 
capacity is impaired, or the perception of reduced symp-
toms that may lead to a delay in the request for health 
care assistance with the subsequent aggravation of the 
disease.36

discharge, the patients were also asked if they remem-
bered being questioned about their tobacco habits during 
admission, and only 30.8% of them mentioned this. This 
discrepancy between recent memory and that recorded 
in the clinical history suggests that there may be some 
inaccuracy in the discharge report, as such that the inves-
tigation into tobacco habits by health professionals could 
even be less than that reflected in the discharge reports.20

Likewise, 40% of the patients did not receive any treat-
ment to control the disease, and even after admission, more 

Table 2  Characteristics of asthma exacerbation and type of 
treatment

Notes: ICU: intensive care unit; ICS: inhaled corticosteroids; LABA: 
long acting beta-2 agonists; LTRA: leukotriene receptor antago-
nist; OCS: oral corticosteroids; DOT: domiciliary oxygen therapy.

n (%)

Fever
<37.9 1764 (81.6)
≥37.9 397 (18.4)
ICU 106 (4.9%)
Death 57 (2.6)
Treatment before admission
Beta-2 agonists 1099 (50.9)
ICS 358
Combination ICS-LABA 927 (42.9)
LTRA 267 (12.4)
Some controller 1318 (60.8)
Theophylline 147 (6.8)
Anticholinergic 792 (36.6)
OCS 303 (14)
DOT 248 (11.5)
Treatment after hospital discharge
Beta-2 agonists 1130 (52.3)
ICS 380
Combination ICS-LABA 1459 (67.5)
LTRA 324 (15)
Some controller 1855 (85.6)
Theophylline 129 (6)
Anticholinergic 1046 (48.4)
OCS 1458 (67.5)
DOT 300 (13.9)

Table 3  Factors related to longer hospital stay, multivariate 
analysis.

Notes: OR: odds ratio; CI: confidence interval.

OR (CI 95%)

Gender
Male 1
Female 1.59 (1.15–2.19)
Severity
Intermittent 1
Mild 0.87 (0.51–1.48)
Moderate 0.91 (0.51–1.60)
Severe 1.60 (0.93–2.77)
Charlson index
0 1
1 1.54 (1.00–2.36)
2 2.04 (1.25–3.33)
≥3 1.92 (1.11–3.29)
Emergency visits last year
0 1
1–3 1.48 (1.08–2.03)
≥4 2.24 (1.05–4.79)
Theophylline as baseline treatment
No 1
Yes 1.98 (1.18–3.31)
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