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ABSTRACT

Introduction: Asthma control has been found to be inadequate in all populations studied to date and
accounts for the majority of costs for this disease. The objective of our study was to evaluate the prevalence
of poorly-controlled asthma in primary care patients and to identify some of the factors associated with
this situation.
Methods: We conducted a transversal study that included asthmatic patients over 18 years of age who were
monitored in primary care visits (n = 2159). Asthma control was evaluated using the Asthma Control
Questionnaire. The demographic variables and the adherence to therapy were evaluated using a
questionnaire. The OR for poorly controlled asthma was calculated using logistic regression using asthma
control as the dependent variable, which was assessed using the ACQ score.
Results: The prevalence of uncontrolled asthma was 63.8%. Risk factors for poorly-controlled asthma were
treatment with oral corticosteroids (OR = 6.55), greater severity of asthma (OR = 3.11), the presence of a
recent stressful event (OR = 2.44), a lesser importance given to compliance with therapy (OR = 1.66) and
living in rural areas (OR = 1.29). In contrast, sex, age, obesity, smoking, alcohol consumption and educational
level did not show any influence over asthma control.
Conclusions: Asthma remains poorly controlled in Spain but some of the factors related to this situation
could be changed by the healthcare system.

© 2009 SEPAR. Published by Elsevier Espafia, S.L. All rights reserved.

Factores asociados con el control del asma en pacientes de atencién primaria
en Espaiia: el estudio CHAS

RESUMEN

Introduccion: El control del asma es inadecuado en todas las poblaciones estudiadas hasta el momento ac-
tual, generando la mayor parte de los costes de la enfermedad. El obejtivo de nuestro estudio fue evaluar la
prevalencia de asma mal controlada en pacientes de atencién primaria, e identificar algunos factores aso-
ciados con este hecho.

Meétodos: Llevamos a cabo un estudio transversal, incluyendo pacientes asmaticos mayores de 18 afios, se-
guidos en consultas de atencion primaria (n = 2159). El control del asma se evalud con el cuestionario
“Asthma Control Questionnaire”. Las variables sociodemograficas y el cumplimiento terapéutico se evalua-
ron mediante un cuestionario. Mediante regresion logistica se calcularon los OR de asma mal controlada;
utilizando como variable dependiente el control del asma, valorado de acuerdo a la puntuacién ACQ.
Resultados: La prevalencia de asma no controlada fue del 63,9%. El tratamiento con corticoides orales (OR =
6,55), la mayor gravedad del asma (OR = 3,11), la presencia de un evento estresante reciente (OR = 2,44),
una menor importancia otorgada al cumplimiento terapéutico (OR = 1,66) y vivir en un medio rural (OR =

E-mail address: francisco.caamano@usc.es (F. Caamafio-Isorna).

0300-2896/$ - see front matter © 2009 SEPAR. Published by Elsevier Espaiia, S.L. All rights reserved.



FJ. Gonzdlez Barcala et al / Arch Bronconeumol. 2010;46(7):358-363 359

1,29) fueron factores de riesgo para asma mal controlada. Por el contrario, el sexo, la edad, la obesidad, el
tabaquismo, el consumo de alcohol y el nivel educacional no mostraron ninguna influencia sobre el control

del asma.

Conclusiones: En Espafia el asma permanece mal controlada, y algunos de los factores relacionados con esta
situacion podrian ser modificables desde el sistema sanitario.
© 2009 SEPAR. Publicado por Elsevier Espafia, S.L. Todos los derechos reservados.

Introduction

Asthma control is considered a fundamental objective in the
management of these patients' since it results in a major part of the
high costs of this disease, which in Spain is close to 1,500 million
euros annually.? However, the results obtained by various authors
show that it remains insufficient in all populations studied.>

Furthermore, the wide variability in levels of control of this
disease, even in neighbouring countries, is well known. In the
European Community Respiratory Health Survey, the percentage of
poorly-controlled asthmatics in some countries exceeds almost triple
that of other countries, for example, 20% in Iceland versus 67% in
Italy.

In the INSPIRE study,” which included data from various European
countries including Spain, the number of patients with uncontrolled
asthma reached 72%, evaluated according to the Asthma Control
Questionnaire (ACQ), defininf well-controlled patients as those with
a score less than 0.75.8

Significant differences were also observed in the factors associated
with poor control of the disease since factors such as age, sex or
educational level may be associated with better control of asthma for
some authors, worse control for others or not have any influence in
other populations.5-12

Additionally, asthmatic patients tend to overestimate their control
of the disease, believing that a situation is under control when
actually it is not.”

Various authors have created validated questionnaires for
evaluating asthma control, among them the ACQ, which is one of the
most frequently used.?

The objective of the Control and Handling of Asthma in Spain
(CHAS) study was to evaluate the prevalence of uncontrolled asthma
in primary care patients as well as to identify the factors associated
with this situation.

Patients and Methods

We conducted a transversal study of Spain’s asthmatic population
who were over 18 years of age and treated in primary care. Although
the primary objective of the study is of an analytical nature (to
establish the relationship between exposure and effect), a transversal
study was chosen because: 1) the simultaneous determination of
independent and dependent variables is as valid as the determination
at two different times when the independent variables show great
stability over time; 2) the characteristics of the independent and
dependent variables minimise the risk of reverse causality.

Under these conditions, the results of a transversal design have
similar validity as those of a longitudinal study.

The inclusion of patients was performed by multistage sampling
in all of the autonomous communities of Spain. General practitioners
were the sample unit in the first stage (n = 182) and 12 patients from
each of these doctors where randomly included, up to n = 2,230.

Inclusion criteria were as follows: 1) older than 18 years of age; 2)
diagnosed with asthma at least one year earlier through medical
history and the necessary complementary examinations for
confirmation; 3) had attended a visit at their Primary Care Centre in
the previous two years; 4) and had signed the informed consent for

participating in the study. Exclusion criteria were as follows: 1)
inability to read or understand the questionnaires, in the opinion of
the researcher; 2) COPD diagnosis.

Each doctor contacted their patients by telephone. Those that
refused to participate were considered non-responders.

The collection of data was performed through personal interviews
in the doctor’s office (between November 2007 and March 2008).

Asthma control was evaluated using the ACQ.? For this study, we
used the abbreviated version, which has been used in population
studies without loss of validity.”® The patient and doctor were also
asked about the degree of asthma control. Quality of life was
evaluated using the EuroQuol™ questionnaire. Demographic variables
and treatment compliance were measured using a questionnaire
specifically designed for this study.

The study was approved by the Clinical Research Ethics Committee
of the Hospital Clinico San Carlos of Madrid.

Variables

Dependent Variable

Asthma control was assessed as a dichotomous variable, according
to the ACQ score, definind well-controlled patients as those with an
ACQ score of less than 0.75 and “not well controlled” as those with
ACQ = 0.75. The positive and negative predictive values for this cut-
off point were 0.75 and 0.81, respectively.t

Independent Variables

Demographic variables included were age, sex, place of residence
(rural/urban) and educational level (primary, secondary and
university studies).

The presence or not of allergies was recorded from what was
reported by the patient.

In terms of smoking, the patients were classified as active smokers,
ex-smokers or never smokers. Three groups were established based
on BMI (<25 kg/m?; = 25 kg/m?-30 kg/m?; = 30 kg/m?).

Patients were asked about the incidence of any stressful event
that may have occurred in the last 15 days, according to their own
estimation (yes/no).

Treatment compliance was evaluated through 3 variables: 1)
treatment compliance according to the doctor; 2) frequency of
forgetting medication according to the patient; 3) the importance of
compliance according to the patient. This last variable was obtained
by asking the patient about their degree of agreement (from 0 =
completely disagree, to 10 = completely agree) with the statement
“Strict compliance with the medication prescribed by my doctor will
improve my asthma symptoms”, and was categorised, by research
staff consensus, into two settings: < 8 y = 8.

Asthma severity was determined according to the criteria of the
GINA 2006 guide, which is based on the patient situation before
initiating any treatment."”

The base treatment was classified into four mutually exclusive
categories: 1) those that took oral corticosteroids the previous year;
2) those that were treated with a combination of long-acting beta-2
agonists and inhaled corticoids with any other drug except for oral
corticosteroids (OCS); 3) those treated with inhaled corticoids
without long-acting beta agonists on a continuous basis, although
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Table 1
Description of the included population
n (%)
Age, years
18-39 years 799 (37.0)
40-59 years 716 (33.2%)
= 60 years 644 (29.8%)
Sex
Male 911 (42.2%)
Female 1.248 (57.8%)
BMI (kg/m?)
<25 844 (39.1%)
= 25-30 880 (40.8%)
=30 433 (20.1%)
Educational level
No schooling 173 (8.03%)
Primary education 916 (42.5%)
Secondary education 715 (33.2%)
University 351 (16.3%)
Occupation
Active worker 1.114 (51.6%)
Housework 408 (18.9%)
Unemployed 39 (1.81%)
Disability 66 (3.06%)
Retired 393 (18.2%)
Student 137 (6.35%)
Cohabitation
Lives alone 242 (11.2%)
With other people 1.914 (88.8%)
Place of residence
Small town 404 (18.7%)
Large town 470 (21.8%)
City 1.284 (59.5%)
Family history of asthma
None 1.162 (53.8%)
Parents 696 (32.2%)
Grandparents 258 (11.9%)
Uncles and aunts 168 (7.78%)
Asthma severity
Intermittent 564 (26.1%)
Persistent mild 789 (36.6%)
Persistent moderate 714 (33.1%)
Persistent severe 91 (4.22%)
Smoking
Never smoker 1.359 (63%)
Former smoker 451 (20.9% )
Active smoker 347 (16.09%)
Alcohol consumption (g)
=225¢g 956 (50.0%)
>225¢g 956 (50.0%)
Pets at home
Yes 639 (29.6%)
No 1.518 (70.4%)
Allergies
Yes 943 (43.7%)
No 1.216 (56.3%)
Stressful event in the last 15 days
Yes 312 (14.5%)
No 1.839 (85.5%)
Adherence to treatment (doctor’s opinion)
Very poor 41 (1.9%)
Poor 321 (14.9%)
Acceptable 814 (37.7%)
Good 756 (35.0%)
Very good 227 (10.5%)
How often did they forget to take their medicine?
Never 837 (38.8%)
1-5/month 1.016 (47.1%)
6-10/month 229 (10.6%)
> 10/month 77 (3.57%)
Importance of compliance (patient’s opinion)
<8 544 (25.2%)
=8 1.612 (74.8%)
Treatment for asthma
Oral corticosteroids 159 (7.5%)
LABA+Inhaled corticosteroids 1.499 (70.3%)
Inhaled corticosteroids 214 (10.0%)
SABA or LABA 259 (12.2%)
ACQ Score
<0.75 779 (36.1%)
0.75-1.50 573 (26.5%)
>15 807 (37.4%)
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Table 1 (continued)

n (%)
Astha control (doctor’s opinion):
Very poorly controlled 83 (3,85%)
Poorly controlled 329 (15.3%)
Controlled 734 (34.0%)
Completely controlled 1.011 (46.9%)
Asthma control (patient’s opinion):
Very poorly controlled 43 (2.0%)
Poorly controlled 193 (8.98%)
Controlled 675 (31.4%)
Completely controlled 1.238 (57.6%)

ACQ: Asthma Control Questionnaire; BMI: body mass index; LABA: long-acting beta-
agonists; N: number; SABA: Short-acting beta-agonists; %: percentage.

they could take beta agonists on demand; and 4) only beta-2
agonists.

Statistical analysis

Statistical analysis was performed using SAS software v8.2. 2. For
the continuous variables, we calculated the mean, median, standard
deviation, and maximum and minimum values. For the categorical
variables, we calculated the absolute and relative frequencies.

Using logistic regression, we obtained the OR and its CI of 95%. In
the logistic regression, we included as independent variables all
those with a statistical significance of p < 0.2 in the univariate
analysis.

Results

A total of 182 primary care doctors participated in the recruitment
process. The analysis included 2159 patients (96.9% of the recruits),
the majority of whom were women (58%), with a mean age of 48
years, and with a median time from diagnosis of asthma of 15.1 years
(table 1). The prevalence of uncontrolled asthma was 63.9% (CI of
95%: 61.9-65.9%).

Independent determinants of poorly-controlled asthma were
treatment with OCS, baseline asthma severity, the presence of a
recent stressful event, the importance given to therapy compliance,
and living in a rural area (table 2). In contrast, sex, age, obesity,
smoking, alcohol consumption and educational level did not show
any influence over asthma control (table 2).

Discussion

The results of this study show an unsatisfactory state of asthma
control in Spain since a large percentage of its population is not well
controlled, as in other countries.5°101617 The use of the ACQ as an
instrument for measuring asthma control reinforces the validity of
the results since the questionnaire has been widely validated.?

In a previous study also performed in Spain in 2004 with primary-
care and specialised medical consultation patients, 74% were not
adequately controlled.'®

In addition to poor control of the disease, patients often
overestimate their degree of control, which could be one of the
conditioning factors for poor therapy compliance and, therefore, may
increase the individual, economic and social costs of the disease.’

The finding of worse control in patients that require OCS is
consistent with the findings of other authors.'? Since this type of
treatment may be indicated in severe exacerbations, a determining
factor of poor control of the disease, this association seems
reasonable.® Other factors may be implicated in this association, such
as failure of treatment adherence, which may reach 45% in patients
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with OCS treatment,” and resistance to corticosteroids, which may
affect around 10% of asthmatics.?

The baseline severity of the disease is the second most important
factor in terms of influence on the lack of asthma control. Patients
with moderate-severe asthma are more than three times more likely
to be poorly controlled as compared to those with mild-intermittent
asthma. This same effect has been referred to by other European
studies with a high number of patients®” and also in an original
prospective study performed in France.?® In contrast, a study
performed on a Spanish population showed no influence of baseline
severity on the degree of control of the disease.’® In this case, patients
came in almost equal amounts from medical specialists and general

Table 2
Factors associated with poorly controlled asthma, univariate and multivariate analysis*

practicioners. This fact may have caused differences in the results of
the disease management since it is known that management under
specialists improves results.?

The perception that asthmatic patients have of the disease seems
far removed from reality given that between 45% and 85% of the
patients with uncontrolled asthma believe that they have good
control of the disease.’®'s!” Furthermore, this poor perception is
associated with poorer therapy compliance.”® In our study, we
evaluated the importance that patients attached to adherence, which
could be considered an indicator of the perception of asthma,
associating those who were less perceptive with a poorer control of
the disease.

OR (95% CI), %

Uncontrolled asthma (%) Univariate Adjusted*

Sex

Male 62.24 1

Female 65.14 1.13 (0.95-1.35)
Age, years

18-39 years 55.82 1 1

40-59 years 67.04 1.61 (1.31-1.98) 1.26 (0.98-1.60)

= 60 years 70.50 1.89 (1.52-2.35) 1.29 (0.97-1.72)
BMI (kg/m?)

<25 59.12 1 1

= 25-30 64.89 1.28 (1.05-1.55) 1.07 (0.85-1.34)

=30 7113 1.70 (1.33-2.18) 1.14 (0.84-1.53)
Smoking

Never smoker 62.03 1 1

Former smoker 68.96 1.36 (1.08-1.71) 1.11 (0.86-1.43)

Active smoker 64.55 1.12 (0.87-1.43) 1.16 (0.88-1.54)
How often did they forget to take their medicine?

Never 55.56 1 1

Sometimes 69.21 1.80 (1.50-2.15) 1.62 (1.31-2.00)
Alcohol consumption

=225¢ 63.18 1

>225¢g 64.44 1.06 (0.88-1.27)
Educational level

Secondary or higher 58.04 1 1

None or primary school 70.93 1.61 (1.35-1.93) 1.18 (0.94-1.46)
Place of residence

City 60.90 1 1

Town 68.31 1.38 (1.15-1.66) 1.29 (1.05-1.58)
Stressful event in the last 15 days

No 61.34 1 1

Yes 78.53 2.31(1.73-3.07) 2.44 (1.77-3.35)
Adherence to treatment (doctor’s opinion)

Acceptable, good or very good 61.66 1 1

Poor or very poor 75.14 1.88 (1.45-2.43) 1.47 (1.09-1.98)
Importance of adherence (patient’s opinion)

=8 60.67 1 1

<8 73.35 1.78 (1.44-2.21) 1.66 (1.30-2.12)
Baseline severity of asthma

Intermittent or mild persistent 53.14 1 1

Moderate or severe 82.11 4.05 (3.28-4.99) 3.11 (2.48-3.90)
Treatment for asthma

SABA or LABA 39.77 1 1

Inhaled corticosteroids 51.87 1.63 (1.13-2.35) 149 (1.00-2.20)

LABA+Inhaled corticosteroids 67.58 3.16 (2.41-4.14) 2.09 (1.56-2.81)

Oral corticosteroids 89.94 13.54 (7.63-24.02) 6.55 (3.54-12.12)

ACQ: Asthma Control Questionnaire; BMI: body mass index; LABA: long lasting beta-agonists; OR: odds ratio related with the other categories of each variable; SABA: Short-acting

beta-agonists.
*Adjusted for the variables included in the table.
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The history of a stressful event increases by more than double the
probability of poor asthma control. Although this was a transversal
study, the question was whether there was a previous stressful event,
which seems to indicate that the psychological phenomenon
contributes to the worsening of the respiratory disease and not the
other way round. Various psychological factors have been related to
poor asthma control, but there is no clearly defined psychopathology
associated with worse control of this disease.?* It is known that
anxiety and depression are twice as frequent in asthmatics than in
the general population.?> Nevertheless, the effect on asthma control
is different for each type of disorder. Depression is associated with
poorer control of the disease, but anxiety is not.?>?° In addition to the
change in behaviour that a person’s mood may cause, common
psychological mechanisms have been suggested in which
inflammatory cytokines or the cholinergic reactivity of the airways
may be involved.?>?¢ Also both anxiety and depression are associated
with negative attitudes towards medication, which could lead to
poor treatment compliance.?’

Compliance was evaluated using various tools, although no one
method of measurement is considered the Gold Standard.?® In this
study we evaluated compliance in terms of the frequency of forgetting
to take medication as reported by the patient as well as the subjective
perception of the doctor, in a similar fashion as other authors.?
Generally, in chronic diseases such as with asthma, compliance is
often suboptimal.** Even in clinical trials with chronic patients,
where patient care is standardised, the rates of compliance vary
between 43-78%,283 despite the knowledge that therapy compliance
according to guidelines reduces the morbidity and mortality of
asthma.!

Furthermore, the fact that asthma progresses with episodic
exacerbations makes many patients think of not being sick when
there is an absence of symptoms, and therefore making them believe
that they do not need treatment.*? This lack of compliance causes
poorer asthma control in our patients, as has been reported by other
authors.**

The difference in the degree of control between patients who live
in an urban environment as compared to those who live in a rural
environment is not surprising. In various diseases, a different
behaviour has been observed among those who live in rural settings
versus those who live in urban settings, which is probably due to the
interaction of various elements not analysed in this study.>*** In
asthma, the influence of environmental factors plays an especially
relevant role. Furthermore, other interrelated factors may be
associated with the place of residence such as differences in access
to health care, socioeconomic status, occupational differences and
the level of compliance with health recommendations.3-4°

One limitation of this study is that, as a transversal study, the
validity of the conclusions may be limited by the difficulty in
differentiating between cause and effect. However, it is unlikely that
the factors associated with asthma control change during the period
in which the dependent variable is measured. In these cases, the
results of a transversal study are similar to those obtained from
longitudinal studies.*!

The lack of association between asthma control and factors such
as smoking and obesity was initially surprising. We believe, as other
authors do, that the “healthy smoker” effect may affect these results.
This is consistent with the observation in the univariate analysis that
being an ex-smoker increases the risk of poor asthma control by 36%,
while this effect is not observed among active smokers nor in the
multivariate analysis.#? As for obesity, some recent studies also did
not observe a significant relationship with poor asthma control,
pointing to the possibility of common pathophysiological mechanisms
as confounding factors in this association.**#4

Another limitation was that the doctors who participated were
not included randomly. However, given the high number of
individuals included and the distribution among primary care

doctors from all over the country, it is likely that these results
constitute the actual situation of asthma control in Spain, at least
among those patients who attend primary care offices. Furthermore,
it is known that almost 80% of the Spanish population visits their
primary care doctor at least once a year.*

Regarding variables included, one can also consider certain
limitations such as the lack of spirometry when carrying out
fieldwork and various factors that could change asthma control such
as rhinitis and gastroesophageal reflux. However, the inclusion of all
variables, which in some previous studies showed an influence over
asthma control, seemed untenable for a study with such a wide
geographical distribution and such a high number of patients.

In conclusion, asthma remains poorly controlled in Spain but
some of the factors related to this situation could be modified
through the healthcare system. Furthermore, the need for a deep
study on the health education aspects seems especially important.

Conflicts of Interest

Javier Nuevo and Moénica Tafalla are employed by AstraZeneca
Farmacéutica Spain S.A.

Funding

The CHAS study was financed by AstraZeneca Farmacéutica Spain
S.A.

References

—_

. National Asthma Education and Prevention Program Expert Panel Report 3
Guidelines for the Diagnosis and Management of Asthma, Summary Report 2007.
J Allergy Clin Immunol. 2007;120(5 Suppl):S94-5138.

Martinez-Moragén E, Serra-Batllés ], De Diego A, Palop M, Casan P, Rubio-Terrés C,

et al. Coste econémico del paciente asmatico en Espaiia (estudio AsmaCost). Arch

Bronconeumol. 2009;45:481-6.

3. Peters SP, Ferguson G, Deniz Y, Reisner C. Uncontrolled asthma: a review of the
prevalence, disease burden and options for treatment. Respir Med. 2006;100:
1139-51.

4, Corsico AG, Cazzoletti L, de Marco R, Janson C, Jarvis D, Zoia MC, et al. Factors

affecting adherence to asthma treatment in an international cohort of young and

middle-aged adults. Respir Med. 2007;101:1363-7.

Pacheco Galvan A. El control del asma: del mito a la realidad. Arch Bronconeumol.

2009;45:306-7.

. Cazzoletti L, Marcon A, Janson C, Corsico A, Jarvis D, Pin |, et al, Therapy and Health

Economics Group of the European Community Respiratory Health Survey. Asthma

control in Europe: a real-world evaluation based on an international population-

based study. ] Allergy Clin Immunol. 2007;120:1360-7.

Partridge MR, van der Molen T, Myrseth SE, Busse WW. Attitudes and actions of

asthma patients on regular maintenance therapy: the INSPIRE study. BMC Pulm

Med. 2006;6:13.

Juniper EF, Bousquet ], Abetz L, Bateman ED. Identifying ‘well-controlled’ and ‘not

well-controlled’ asthma using the Asthma Control Questionnaire. Respir Med.

2006;100:616-21.

9. Godard P, Huas D, Sohier B, Pribil C, Boucot I. Asthma control in general practice:
a cross-sectional survey of 16,580 patients. Presse Med. 2005;34(19 Pt 1):
1351-7.

10. Chapman KR, Boulet LP, Rea RM, Franssen E. Suboptimal asthma control:
prevalence, detection and consequences in general practice. Eur Respir J.
2008;31:320-5.

11. Laforest L, Van Ganse E, Devouassoux G, Bousquet ], Chretin S, Bauguil G, et al.
Influence of patients’ characteristics and disease management on asthma control.
] Allergy Clin Immunol. 2006;117:1404-10.

12. Schatz M, Zeiger RS, Vollmer WM, Mosen D, Cook EF. Determinants of future long-
term asthma control. ] Allergy Clin Immunol. 2006;118:1048-53.

13. Juniper EF, Svensson K, Moérk AC, Stdhl E. Measurement properties and
interpretation of three shortened versions of the asthma control questionnaire.
Respir Med. 2005;99:553-8.

14. McTaggart-Cowan HM, Marra CA, Yang Y, Brazier JE, Kopec JA, FitzGerald JM, et al.
The validity of generic and condition-specific preference-based instruments: the
ability to discriminate asthma control status. Qual Life Res. 2008;17:453-62.

15. Global strategy for asthma management and prevention (updated 2006): Global
Initiative for Asthma (GINA). URL: http://www.ginasthma.org; 2006.

16. Laforest L, Van Ganse E, Devouassoux G, Osman LM, Brice K, Massol ], et al.
Asthmatic patients’ poor awareness of inadequate disease control: a pharmacy-
based survey. Ann Allergy Asthma Immunol. 2007;98:146-52.

17. Soriano JB, Rabe KF, Vermeire PA. Predictors of poor asthma control in European

adults. ] Asthma. 2003;40:803-13.

[

o

[=2]

~

*®



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

FJ. Gonzdlez Barcala et al / Arch Bronconeumol. 2010;46(7):358-363

Fueyo A, Ruiz MA, Ancochea ], Guilera M, Badia X. Asthma control in Spain: Do
season and treatment pattern matter? The ESCASE study. Respir Med.
2007;101:919-24.

Gamble ], Stevenson M, McClean E, Heaney LG. The Prevalence of Non-adherence
in Difficult Asthma. Am ] Respir Crit Care Med. 2009;180:817-22.

Ito K, Chung KF, Adcock IM. Update on glucocorticoid action and resistance. ]
Allergy Clin Immunol. 2006;117:522-43.

Combescure C, Chanez P, Saint-Pierre P, Daureés JP, Proudhon H, Godard P. Assessment
of variations in control of asthma over time. Eur Respir ]. 2003;22:298-304.

Schatz M, Zeiger RS, Mosen D, Apter AJ, Vollmer WM, Stibolt TB, et al. Improved
asthma outcomes from allergy specialist care: a population-based cross-sectional
analysis. ] Allergy Clin Immunol. 2005;116:1307-13.

Martinez-Moragén E, Perpifid M, Fullana J, Macian V, Lloris A, Belloch A. Percepcién
de la disnea y cumplimiento terapéutico en pacientes con asma. Arch
Bronconeumol. 2008;44:459-63.

Chanez P, Wenzel SE, Anderson GP, Anto M, Bel EH, Boulet LP, et al. Severe asthma
in adults: what are the important questions?. ] Allergy Clin Immunol.
2007;119:1337-48.

Lavoie KL, Bacon SL, Barone S, Cartier A, Ditto B, Labrecque M. What is worse for
asthma control and quality of life: depressive disorders, anxiety disorders, or
both?. Chest. 2006;130:1039-47.

Kullowatz A, Kanniess F, Dahme B, Magnussen H, Ritz T. Association of depression
and anxiety with health care use and quality of life in asthma patients. Respir Med.
2007;101:638-44.

Perpifid Tordera M, Martinez Moragén E, Belloch Fuster A, Lloris Bayo A, Pellicer
Ciscar C. Creencias sobre la salud y los medicamentos en la poblacién asmatica
espafiola. Validacién de 2 instrumentos para su medida. Arch Bronconeumol.
2009;45:218-23.

Osterberg L, Blaschke T. Adherence to medication. N Eng ] Med. 2005;353:
487-97.

29. Jones CA, Clement LT, Morphew T, Kwong KY, Hanley-Lopez ], Lifson F, et al.

30.

31

Achieving and maintaining asthma control in an urban pediatric disease
management program: the Breathmobile Program. ] Allergy Clin Immunol.
2007;119:1445-53.

Haughney |, Price D, Kaplan A, Chrystyn H, Horne R, May N, et al. Achieving asthma
control in practice: understanding the reasons for poor control. Respir Med.
2008;102:1681-93.

Rodriguez-Trigo G, Plaza V, Picado C, Sanchis J. El tratamiento segin la guia de la
Global Initiative for Asthma (GINA) reduce la morbimortalidad de los pacientes
con asma de riesgo vital. Arch Bronconeumol. 2008;44:192-6.

32.

33.

34.

35.

36.

37.

3

oo

39.

4

o

41.

4

N

43.

4

45.

Lol

363

Horne R, Price D, Cleland ], Costa R, Covey D, Gruffydd-Jones K, et al. Can asthma
control be improved by understanding the patient’s perspective? BMC Pulm Med.
2007;7:8.

Smith JR, Mildenhall S, Noble M, Mugford M, Shepstone L, Harrison BD. Clinician-
assessed poor compliance identifies adults with severe asthma who are at risk of
adverse outcomes. ] Asthma. 2005;42:437-45.

Leira EC, Hess DC, Torner JC, Adams HP. Rural-urban differences in acute
stroke management practices: a modifiable disparity. Arch Neurol. 2008;
65:887-91.

Eberhardt MS, Pamuk ER. The importance of place of residence: examining health
in rural and nonrural areas. Am J Public Health. 2004;94:1682-6.

Takkouche B, Gonzalez-Barcala FJ, Etminan M, Fitzgerald M. Exposure to furry pets
and the risk of asthma and allergic rhinitis: a meta-analysis. Allergy. 2008;63:
857-64.

Carracedo-Martinez E, Sanchez C, Taracido M, Saez M, Jato V, Figueiras A. Effect of
short-term exposure to air pollution and pollen on medical emergency calls: a
case-crossover study in Spain. Allergy. 2008;63:347-53.

. Selden TM. Compliance with well-child visit recommendations: evidence from the

Medical Expenditure Panel Survey, 2000-2002. Pediatrics. 2006;118:1766-78.
Almeida JP, Lwebuga-Mukasa JS. Geographic variations in asthma mortality in Erie
and Niagara counties, western New York, 1991-1996. Am ] Public Health.
2001;91:1394-5.

. Wieringa MH, Weyler JJ, Nelen V], Van Hoof K], Van Bastelaer FJ, Van Sprundel MP,

et al. Prevalence of respiratory symptoms: marked differences within a small
geographical area. Int ] Epidemiol. 1998;27:630-5.

Rothman KJ, Greenland S. Types of epidemiology study. In: Rothman K], Greenland
S, editors. Modern Epidemiology, 2nd ed., Philadelphia: Lippincott-Raven; 1998.
p. 67-8.

. Torén K, Gislason T, Omenaas E, Jogi R, Forsberg B, Nystrom L, et al. Prospective

study of asthma incidence and its predictors: the RHINE study. Eur Respir J.
2004;24:942-6.

Siroux V, Boudier A, Bousquet |, Bresson JL, Cracowski JL, Ferran ], et al. Phenotypic
determinants of uncontrolled asthma. ] Allergy Clin Immunol. 2009;124:
681-7.

Clerisme-Beaty EM, Karam S, Rand C, Patino CM, Bilderback A, Riekert KA, et al.
Does higher body mass index contribute to worse asthma control in an urban
population?. J Allergy Clin Immunol. 2009;124:207-12.

Fernandez JL, Bolibar I, Lopez ], Sanz E. The impact of primary health care reform
in the utilization of medical and nursing services. Working Group on the Utilization
of Health Services. Aten Primaria. 1996;18:52-7.



