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Abstract

Aims: To evaluate asthma care in the emergency department (ED), including use of pulmonary function testing (PFT) and how patients
are treated when discharged.  

Methods: Internet-based surveys were completed by 298 healthcare practitioners in seven countries on 1078 patients 15-70 years old
with an acute asthma exacerbation. 

Results: Less than 60% of patients received guideline-recommended therapy with a bronchodilator, corticosteroid, and supplemental
oxygen. Patients undergoing PFT had significantly more courses of asthma therapy (2.3 vs 1.7; p < 0.001), and received more medications
(5.7 vs 3.9; p < 0.001).  At discharge, 17.9% of patients did not receive a prescription asthma medication and 12.8% did not receive a
physician referral. Men (p<0.022), patients with more severe disease (p<0.0001), and those seen by a pulmonologist (p<0.0001), were
more likely to be treated.  

Conclusions: Management of patients with acute asthma exacerbations diverged from guideline recommendations. Enhanced
adherence to guidelines could lead to improved outcomes.
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Introduction
Asthma is a chronic condition often associated with acute

exacerbations, especially when not well controlled. Acute
asthma often necessitates care in the emergency department
(ED) and may be life-threatening.1-4 Acute asthma affects 10%
of patients with asthma in Western Europe and 23% of those
with asthma in the US, annually. ED visits not only make a
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substantial contribution to healthcare costs worldwide, but
are also markers of increased morbidity, along with suboptimal
access to care, treatment adherence, and/or self-
management.5-10 Effective guideline-driven management of
diagnostic testing in the ED and prescription of asthma
controller medications upon ED discharge could decrease the
need for urgent care. 

Asthma treatment guidelines issued by the Global
Initiative for Asthma (GINA) and other consensus panels state
that objective pulmonary function testing (PFT) plays a central
role in evaluating and managing acute asthma
exacerbations.11-17 GINA guidelines specify that functional
assessments such as spirometry, peak expiratory flow (PEF)
measurement, and oxygen saturation measurements with
oximetry, to assess the severity of an asthma exacerbation,
should be performed ideally prior to, but hopefully
concurrently with, any intervention instituted in the ED. Such
assessments should be repeated one hour after initial
treatment and then at 1- to 2-hour intervals until there is a
clear response to treatment and a decision is reached about
patient disposition.11 GINA guidelines recommend that the
care of patients discharged with an acute asthma attack
should generally include: 1) a minimum 3- to 7-day course of
oral corticosteroids; 2) initial or continued use of controller
therapy; 3) review of inhaler technique and use of peak flow
meter; 4) identification of potential triggers of exacerbations;
5) provision of a written action plan for prevention of future
exacerbations; and 6) encouragement to contact a physician
within one week after discharge for a follow-up
appointment.11

Treatment programs that adhere to asthma management
guidelines and a high continuity of care can significantly
reduce ED visits,15,17 yet information on guideline adherence to
PFT and prescribing practices for acute asthma exacerbations
in the ED is limited. The aim of the Multinational Acute
asthma Management, Burden, and Outcomes (MAMBO)
study was to understand current approaches to acute asthma
care in the ED around the world. This manuscript describes
the frequency with which PFT was performed, along with the
asthma treatment prescribed for patients upon ED discharge. 

Methods
Study design 
The MAMBO study was a multinational, Internet-based
observational survey of acute asthma care conducted in
Australia, Canada, Mexico, Italy, France, Spain, and the UK.
This study was solely an audit of patient chart records
undertaken by the treating physician, and was not
experimental or interventional. Data were captured in an
anonymised form, and thus Institutional Review Board
approval was not required. The study did not require ethics

approval because it was designed to describe the standard
approach to care for acute asthma in the ED, and there were
no confidentiality issues identified given the non-nominal
nature of the data entry. 
Study population 
Healthcare practitioners (HCPs) who treated >10 patients
with asthma per year in the ED and who were not currently
involved in any clinical trials for asthma were eligible for
participation. HCPs were identified and recruited from a
worldwide panel of physicians who had previously expressed
interest in participating in asthma research; the panel
represented different types of physician based in different
countries and regions within those countries. Physicians were
recruited through clinical websites and other methods
operated by our Internet service provider to select physicians
interested in market research; identities were validated.
Approximately 4,000 eligible physicians were identified and
invited to participate in this study. 

A feasibility assessment focused on the ability to collect
the desired patient data was conducted during the initial
planning phase of the study (primarily via interview with a
few HCPs from each country). The original patient target
number of approx 1200 total patients (approx 170 per
country) from 42 HCPs per country was determined
appropriate for statistical testing of differences across
countries. These numbers were exceeded and data were
collected on 1,370 patients, since most physicians elected to
provide data on more than the minimum number of patients
requested. The pre-specified target numbers were met over a
6.5 week period. HCPs were remunerated for their
participation in the survey.

Respondents provided information extracted from the
medical records of the most recent four to six consecutive,
unique patients they had treated for acute asthma who met
the study inclusion criteria; patients were aged 15-70 years
old and were treated in the ED for a primary diagnosis of an
acute asthma exacerbation from January 1st to December
31st, 2006. Patients with a primary diagnosis of chronic
obstructive pulmonary disease (COPD), bronchiectasis,
bronchiolitis, cystic fibrosis, lung cancer, pneumonia, or other
airway infections were excluded. 
Survey instrument
The survey instrument (see online Appendix at
www.thepcrj.org) was developed by Adelphi Real World
(Bollington, UK), a global health-services research group. It
was translated into the primary language(s) of each country,
then back-translated into English for tabulation and analysis.
The instrument was tested before the study started to ensure
reliability (routing, completeness). Final routing (i.e. when a
respondent answers a question and is routed to the next
applicable question), validation and consistency checks were
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conducted to ensure data were within range and routed to
the correct field. A secure Internet website was established
for uploading of data. To ensure the quality of the data,
internal validation checks were written into the survey
programme (e.g. acceptable drug doses, values for clinical
results, etc). Similar approaches utilising electronic data
capture have been reported for other published studies.18-20

Participating HCPs entered information directly into the
survey instrument. Patient data included demographic and
clinical information, such as physician-assessed asthma
severity, the presence of co-morbidities, prescription
medications self-administered within 24 hours before
presentation to the ED, and mode of arrival. Patient outcomes
examined were receipt of certain prescribed
medications/referrals upon discharge from the ED setting by
country and by history of self-administering these
medications within 24 hours of presenting to the ED. All data
were made anonymous and age bands rather than dates of
birth recorded to prevent patient identification.

Continuous data monitoring revealed the need for slight
modification of the survey instrument during the early stages
of data collection. Invalid values submitted for a question on
asthma admission codes, intended to signify severity of the
exacerbation, indicated a misinterpretation of the question
and need for adjustment. The initial question was rewritten to
solicit the physician-perceived severity of the exacerbation. As
a result, the severity of the exacerbation for data reported
prior to the modification could not be obtained and patients
were reported as unclassified.

Statistical analysis 
Patients with a secondary diagnosis of COPD or those who
spent >12 hours in the ED were excluded. Descriptive data
were summarised as mean (SD), or in box-whisker plots, and
categorical data as number (%). Categorical data between
countries and patients receiving (versus not receiving) PFT
were compared using Fisher’s exact tests and χ2 tests;
continuous data were compared using Student’s t tests.
Statistical testing was two-sided at α=.05. Analyses were
conducted using STATA 9.2 Special Edition (StataCorp,
College Station, TX).

Results
Data from 1,078 patients seen by 298 HCPs were analysed.
Most HCPs were men (78%) based in urban hospitals (91%)
who earned their academic degrees from 1980-1999 (74%).
ED physicians comprised 30.9% of all HCPs (37.8% of HCPs in
France), pulmonologists comprised 30.9% (36.8% in Italy),
and internists comprised 30.2% (34.9% in Mexico). In most
countries, the major specialties of the HCPs were ED physicians
(range: 22.7% of HCPs in Australia to 37.8% in France),
pulmonologists (22.7% in Australia to 36.8% in Italy), or
internists (22.7% in Australia to 34.9% in Mexico). 

Approximately 50% of patients had mild or moderate
exacerbations by physician assessments; 54% of patients were
female; and 39% were smokers (see Table 1). 
Pulmonary function testing (PFT) 
Fewer than half (n=527, 49%) of the patients underwent
objective measurement of airflow obstruction in the ED, with
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United Australia Canada France Italy Spain Mexico Total
Kingdom (n=163) (n=151) (n=159) (n=140) (n=139) (n=155) (n=1,078)
(n=171)

Gender: Male, % 38.0 47.9 47.0 55.4 50.0 38.9 46.5 46.2

Age (years), %
15-19 16.4 30.0 19.9 19.5 14.3 12.2 13.6 18.2
20-29 28.1 31.3 27.2 18.9 25.7 25.9 27.1 26.4
30-39 25.7 16.0 18.5 19.5 18.6 23.7 26.5 21.2
40-49 14.0 8.6 10.6 19.5 14.3 15.8 16.1 14.1
50-59 11.1 8.6 12.6 10.7 7.9 10.8 9.0 10.1
60-70 4.7 5.5 11.3 12.0 19.3 11.5 7.7 10.0

Smokers, % 39.2 46.6 45.0 42.1 34.3 30.7 33.6 39.1

Selected comorbidities, %
Viral infection 16.4 20.9 26.5 10.7 10.7 13.7 26.5 18.0
Seasonal rhinitis 12.9 5.5 19.2 17.0 22.1 23.7 18.1 16.6
Perennial rhinitis 0.0 1.2 4.6 11.3 8.6 9.4 13.6 6.8
Obesity 11.1 17.8 17.9 18.2 20.0 19.4 23.2 18.1
Depression 10.5 9.8 11.9 11.3 6.4 9.4 14.2 10.6

Physician-assessed severity, %
Mild 15.2 40.5 21.2 13.8 6.4 24.5 40.7 23.4
Moderate 31.6 30.1 25.2 21.4 27.1 28.8 26.5 27.3
Severe 18.7 11.7 13.3 20.8 8.6 16.6 9.0 14.2
Unclassified* 34.5 17.8 40.4 44.0 57.9 30.2 23.9 35.2

* Unable to classify due to late addition of question to the survey.

Table 1. Patient characteristics by country.
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wide variation across countries (see Table 2 and Figure 1). Lung
function was less commonly assessed in Mexico, Spain, and
Italy, and more commonly assessed in Australia, the UK, and
France. Among patients who had PFT, 77% had a PEF
measured, 11% an FEV1, and 12% had both PEF and FEV1

measured. Patients who completed PFT were significantly more
likely to have pulse oximetry (Table 2). Nearly half (44%) of
patients with moderate or severe exacerbations did not
undergo PFT. Patients were more likely to have PFT if they
arrived by ambulance (59%) as opposed to self-presenting
(44%). Younger patients aged 20-29 years were more likely to
undergo PFT than those 50-70 years old. Patients were more
likely to undergo PFT in academic centres (57%) compared
with community (29%) or regional hospitals (5%). HCPs who
ordered PFT were most likely to work in large hospitals with
501-1,000 beds (42%). Male HCPs were more likely than their
female counterparts to order PFT for all of their patients (70%
vs 30%). Male HCPs ordered PFT for 134/228 patients, while
female HCPs ordered PFT for 393/850 patients (p<0.001).

Patients who had PFT completed significantly more courses

of asthma therapy, (mean [SD]: 2.3 [1.3] vs 1.7 [1.1];
p<0.0001), and received significantly more total medications
(mean [SD]: 5.7 [3.9] vs 3.9 [3.1]; p<0.0001), in the ED. This

Characteristic Received medications Did not receive % receiving PFT % not receiving PFT 
(n=819) medications (n=176) (n=527) (n=551)

Gender*, % male 48.1 38.6 50 50

Patient age, yr,  % 
15-19 18.2 18.2 47 53
20-29 27.1 25.0 56 44
30-39 20.3 24.4 49 51
40-49 14.4 14.2 51 49
50-59 10.7 7.4 42 58
60-70 9.3 10.8 40 60

Country,** % 
United Kingdom 17.6 6.3 73 27
Australia 12.1 21.0 66 34
Canada 14.9 10.8 44 56
France 15.4 12.5 73 27
Italy 11.7 18.8 22 78
Spain 12.1 18.2 24 76
Mexico 16.2 12.5 30 70

Mode of arrival to ED, %
Self-presented 60.4 62.5 44 56
General practitioner (GP) 14.0 10.2 49 51
Ambulance 16.8 22.2 59 41
GP + ambulance 8.7 5.1 49 41

Specialty of physician seen, %
ED physician 26.6 41.5 50 50
GP 8.2 2.3 58 42
Nurse 1.0 3.4 81 19
Pulmonologist 36.0 22.2 51 49
Internist 28.2 30.7 41 59

Severity of exacerbation, %
Mild 22.2 30.1 44 56
Moderate 28.9 22.2 56 44
Severe 13.3 10.8 55 45
Unclassified 35.5 36.9 44 56

†Eighty-three patients did not have information on medications prescribed at discharge from the ED.  

*p=0.022; **p<0.0001. Derived from chi-square test of differences among patients receiving (vs not receiving) prescription antiasthma medications at ED discharge.

Table 2. Patient characteristics by receipt of PFT during emergency department (ED) visit and prescription asthma
medications at discharge from the ED†.

igure 1. Proportions of patients receiving pulmonary function testing (PTF) by country
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Figure 1.  Proportions of patients receiving pulmonary
function testing (PFT) by country.1
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difference was significant in Mexico, Australia, Canada, and
France. Patients undergoing PFT spent significantly more time
in the ED (mean [SD]: 4.2 [2.9] hours vs 3.7 [2.7] hours;
p<0.005); this was true in all countries except Spain.

Patients who completed PFT were more likely to receive a
combination of asthma treatments compared with
monotherapy (chiefly β-agonists), and were less likely to
receive no asthma medications. Less than 60% of all patients
received guideline-recommended ED therapy consisting of a
bronchodilator, corticosteroid (oral or inhaled), and
supplemental oxygen (59% PFT vs 45% no PFT; p< 0.001).
Similar trends were evident for patients receiving a
bronchodilator (95% PFT vs 90% no PFT; p<0.001), or a
bronchodilator plus a corticosteroid (81% PFT vs 72% no PFT;
p<0.001).

Patients who were hospitalised were more likely to have
received PFT (35% vs 29%; p= 0.039) (Figure 2). A total of
17% of patients without PFT were discharged to the
community without referral to a specialist, compared with 9%
of those who had received PFT (p<0.0001). 
Discharge medications
Survey data were obtained on the type of medications taken
within 24 hours before presentation to the ED, as reported by

patients. A total of 549 (50.9%) patients self-administered
prescription asthma medications before presenting to the ED.
Of these, 74% used short-acting β-agonist (SABA) “rescue”
agents; 30% inhaled corticosteroids (ICS) monotherapy;
22.0% a combination of ICS and long-acting β-adrenergic
agonist (ICS/LABAs); 18.2% anti-cholinergics; 13.7% LABAs
alone; and 13.1% oral corticosteroids. Other therapies
included theophylline and leukotriene receptor antagonists
(LTRAs) in approximately 4% of patients and supplemental
oxygen in <1% (many patients used more than one therapy).
The proportions of patients using β-agonists ranged from
75.8% in Italy to 100% in France, self-administered ICS ranged
from 33.3% in Mexico to 64.8% in Canada, and oral
corticosteroids ranged from 6.6% in Canada to 21.0% in Italy.
The proportions of patients using each of these medication
classes at or before ED presentation were evenly distributed by
asthma severity. Information on previous medication use was
unavailable in 102 (9.5%) patients.

A total of 176 (17.7%) of 995 patients with available data
did not receive a prescription for an asthma medication upon
discharge from the ED (Table 2), ranging from 6.3% in the UK
to 21.0% in Australia. Patients who did receive discharge
medications were significantly more likely to be male (p=0.02),
to have more severe disease based upon physician assessment
of severity (p<0.0001), and to have been seen by a
pulmonologist/chest physician rather than an ED physician
(p<0.0001). 

Of all patients discharged with a prescription for asthma
medication, 73.7% received a controller agent, including ICS,
ICS/LABA, and/or LTRAs. Country-specific proportions ranged
from 60.9% of patients in Mexico to 83.4% in Italy (Figure 3).
Corresponding data for other medications included a reliever
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Figure 2. Patient outcomes in patients by pulmonary function testing (PFT)†

†A small number of patients either died in the ED (PFT 0.4%; no PFT 1.5%) or had unknown 
destinations (PFT 1.1%; no PFT 2.7%); * p < 0.0001, ** p < 0.05 for PFT vs no PFT.

Panel A: percent hospitalized 

Panel B: percent discharged from the ED  with a referral to a specialist

Panel C: percent discharged from the ED without a referral to a specialist  

Figure 2.  Patient outcomes in patients by pulmonary
function testing (PFT)†.
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Figure 3. Proportions of patients receiving prescribed asthma medications
at discharge from the emergency department (ED), by country †

Figure 3.  Proportions of patients receiving prescribed
asthma medications at discharge from the emergency
department (ED), by country†.

Panel A: percent hospitalised

Panel B: percent discharged from the ED with a referral to a specialist

Panel C: percent discharged from the ED without a referral to a specialist
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medication prescribed to 60.4% of patients, (29.2% in Italy to
71.5% in the UK), 46.9% receiving oral corticosteroids (19.7%
in Italy to 72.9% in the UK); and 20.1% receiving anti-
cholinergics (10.3% in France to 35.3% in Spain).

Most patients were discharged with a referral to a general
practitioner (GP) (52.0%) or were admitted to the hospital
(32.3%; Figure 4). A further 12.8% were discharged without
referral to a GP, (8.6% in Spain to 17.9% in Canada). Thirty-
one patients (2.9%) relapsed to the ED and 10 (0.9%) died
within 14 days after discharge from hospital. Approximately
24% of patients had been hospitalised within the six months
prior to the documented ED visit.

Discussion
This study found poor adherence with guidelines that
recommend objective PFT before and during ED visits for
patients with acute asthma exacerbations. PFT was performed
in less than half of the patients, suggesting that many
practitioners rely on subjective signs and symptoms and patient
self-report rather than objective indices in order to evaluate
exacerbation severity and make management decisions. This is
contrary to guideline recommendations indicating that a critical
component of managing asthma exacerbations and guiding
treatment is the ability of physicians to judge the severity of
airflow obstruction and to treat patients adequately.11 Patients
treated in Australia, France, or the UK, younger patients, those
with moderate exacerbations, those arriving via ambulance,
and patients in university-affiliated hospitals and larger
institutions were most likely to receive PFT. Pulmonologists and
ED physicians were about equally likely to perform a PFT.

Patterns in the use of PFT observed in this study are

consistent with published accounts. For example, a Spanish
study showed that their country had the lowest proportion of
HCPs conducting PFT, consistent with data from primary
healthcare facilities in Spain where there was minimal
adherence to guideline recommendations.21 Results of a cross-
sectional survey of Canadian ED physicians also showed  wide
variations in use of objective measurements; 46% used FEV1

"occasionally" and 26.7% used peak flow meters
"occasionally".22 In Canada, Jin et al. found that adherence to
guidelines and use of objective lung function testing were
related to physician specialty, with family physicians having
the lowest rates.23 A single-centre survey in Italy reported that
14% of adolescents with asthma had never had PFT
performed.24 Even in specialty asthma centres in the US,
spirometry is not conducted routinely.25 In this study, PEF was
used more frequently than spirometry, perhaps because of
ease of use and cost considerations. A standardised asthma
management program in France resulted in a marked increase
in PEF measurements from the first audit (19.1%) to the post-
intervention audit (88.1%, p<0.001).26 Use of spirometry or
PEF increased from 38% to 85% (p<0.01) in a hospital that
implemented evidence-based strategies, whereas it decreased
in the control hospital.27 Effective training can be brief and
inexpensive.28 Clinicians are often not trained to perform
spirometry and may have been less inclined to do so,
potentially leading to biased results due to
underperformance. Trained clinicians may acknowledge the
inadequacy of treating without the benefit of underlying
pulmonary function measurement.

In the MAMBO cohort, patients who underwent PFT had
significantly more courses of therapy and received more
medications than those who did not undergo PFT. It may be
that those clinicians who were more likely to perform
objective measurements were also more likely to treat patients
according to guidelines. Patients perceived to have mild
disease were less likely to have PFT and patients not having
PFT were less likely to receive multiple therapies, suggesting
that physician perception of asthma severity may influence
management. Even patients with severe disease did not
routinely undergo PFT, however. 

In our study, suboptimal adherence to GINA guidelines for
the discharge management of acute severe asthma across a
number of different countries was documented, with nearly 1
in 5 patients not receiving a prescription for an asthma
medication upon ED discharge, and 1 in 8 being discharged
to their communities without a follow-up physician referral.
Nearly 75% of patients self-administering asthma
medications shortly before visiting the ED were using SABA
rescue agents, compared with only 52% using ICS alone or in
combination with a LABA. This may reflect patients' increased
use of bronchodilators as their asthma symptoms worsen.
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Figure 4. Proportions of patients prescribed asthma medications at discharge from th
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Figure 4.  Proportions of patients prescribed asthma
medications at discharge from the emergency
department (ED), by self-report of medication use 24
hours prior to ED visit†.
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Patients in this study who had more severe exacerbations
or were treated by a pulmonologist were significantly more
likely to receive prescriptions for asthma medications at ED
discharge, consistent with a French report showing that
corticosteroid use in the ED was more likely in patients with
more severe exacerbations.3 A medical audit conducted in
Spain reported that 17% of patients were discharged from
the ED with no change to their usual treatment and that too
many patients were discharged without a treatment plan.29

Initiation of acute and chronic medications can potentially
benefit patients at the time of ED discharge.30,31

Potential limitations of our study include not determining
the reasons why HCPs did not perform PFT, or whether
equipment for performing PFT was available at each site. Also,
exclusion of HCPs involved in clinical trials may have resulted
in underestimating the proportion of HCPs performing PFT.
This study relied on patient self-report to assess asthma
medication use within the 24 hours before ED admission,
which may have skewed results towards use of therapies to
alleviate acute symptoms. The study relied on HCP reports
based on ED records which may not have captured accurately
baseline factors such as co-morbidities, thereby potentially
influencing discharge medications and instructions. 

Response bias is another potential limitation. Eligible HCPs
were invited to participate until target numbers were met and
were therefore self-selected. We were unable to characterise
participating physicians versus those who did not respond.
Pre-specified quotas across specialties along with the range of
countries were intended to increase the representativeness of
the data. There was a low response rate in this study, but the
large sample size and range of countries examined suggests
the results are robust and truly reflect the current standard of
acute asthma care. In addition, the study could not control for
heterogeneity in the level of sub specialty training. There was
also considerable variation in the healthcare systems in which
patients were managed, with a higher proportion of GPs
providing care in hospital ED settings and “general
physicians” providing additional care for non–life-threatening
asthma exacerbations in Australia.

Our findings extend previous research showing suboptimal
knowledge of, adherence to, and adaptation of, asthma
guidelines in general, and use of controller medications in
particular, for the management of asthma in different
countries. PFT was conducted infrequently in the ED setting
and a substantial proportion of patients with acute
exacerbations were discharged from the ED without adequate
medications or referrals. There appears to be room for
improvement in the care of asthma exacerbations, and in
particular adherence to guidelines. Further studies are
necessary to determine to what degree acute-care
interventions aimed at improving asthma control help to

enhance patient quality of life and reduce the global burden
of asthma.  
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Appendix: Multinational Acute Asthma Management, Burden, and Outcomes (MAMBO) Study: Internet Questionnaire
Answered by Physicians

Patient Questions

Patient Demographics (PD)

PD1. What is the patient’s age? 

15-19 years 

20-29 years 

30-39 years 

40-49 years 

50-59 years 

60-70 years 

PD2. What is the patient’s gender? 

Male

Female

PD3. What asthma admission code (either an ICD-9 or ICD-10 code) was assigned 

to the patient on their arrival into hospital? 

__________ (Please specify)     X Information not available 

Please also specify the severity of the acute asthma exacerbation on the 

patients arrival into hospital. 

- Mild 

- Moderate 

- Severe 

- Information not available 

PD4. Does the patient have medical insurance?

- Yes, the patient has insurance 

- No, the patient is uninsured 

- Information not available 
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PD5. Does the patient smoke? 

-Yes 

- No 

- Information not available 

PD6. Please indicate any concomitant conditions that were recorded for the patient at time 

of the emergency asthma admission: 

Please tick all that apply 

- Atrial Fibrillation 

- Angina Pectoris 

- Arrhythmias 

- Congestive Heart Failure 

- Post-myocardial Infarction 

- Anxiety  

- Allergic Dermatitis  

- Chronic Obstructive Pulmonary Disease (COPD) 

- Community Acquired Pneumonia (CAP) 

- Depression 

- Obesity 

- Viral Infection

- Seasonal Rhinitis 

- Perennial Rhinitis  

- Other condition specifically relevant to the management of this patient’s asthma 

___________ (please specify) 

- Other condition specifically relevant to the management of this patient’s asthma 

___________ (please specify) 

- Other condition specifically relevant to the management of this patient’s asthma 

___________ (please specify) 

- None 

- Information not available 
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Staff attending the emergency asthma admission

RU1. Approximately how many hours did the patient spend in the emergency department 

(or equivalent) for their acute asthma exacerbation? This does not include subsequent

hospital admission and continuing care. 

Please round up to the nearest hour, greater than 0 

__________ hours (please specify) 

RU2. During the time the patient was treated what staff were involved in the patient’s 

treatment?  

Please include yourself in this question and consider only the primary specialty of all 

the physicians involved.

Please tick all that apply. 

- Emergency department (ED) physician (this assumes that the physician is primarily

trained in emergency medicine)  

- Internist 

- Pulmonologist/ Chest physician

- Urgentist (France only) 

- Nurse 

- General Practitioner (Canada only) 

 - General Practitioner/ General Physician (Outsourced) (Australia only)

- Other _______ (please specify) 

 - Other _______ (please specify) 

 - Other _______ (please specify) 

- Information not available 

Lung Function and Blood Saturation Tests

LU1. Were any lung function tests performed on the patient during their acute asthma 

episode in the emergency department (or equivalent)?  

Please indicate all that apply. 

-  Peak Expiratory Flow (PEF) – Go to LU2 

-  Forced Expiratory Volume (FEV)1 - Go to LU2.

-  No lung function tests performed – Go to LU3 
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LU2.1 Please indicate the actual value and % predicted value obtained using Peak

Expiratory Flow (PEF), as soon as the patient entered the emergency department (or 

equivalent) for their acute asthma episode. Please also provide any additional information 

on subsequent tests performed during the patient’s time in the emergency department (or 

equivalent) for their acute asthma episode. 

PEF actual value PEF % predicted value 

Test 1.  

As soon as the patient

entered the emergency 

department (or equivalent) 

for their acute asthma 

episode. 

_________  Litres 

/min

- Information not 

available 

_________ % predicted

- Information not available  

Test 2. _________  Litres 

/min

- Information not 

available 

_________ % predicted

- Information not available  

Test 3. _________  Litres 

/min

- Information not 

available 

_________ % predicted

- Information not available  

Test 4. _________  Litres 

/min

- Information not 

available 

_________ % predicted

- Information not available  

Test 5. _________  Litres 

/min

 Information not 

available 

_________ % predicted

 Information not available  

Test 6. _________  Litres 

/min

_________ % predicted

Range 1 -100% 
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PN – Range 1-999 

- Information not 

available 

- Information not available  
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LU2.2 Please indicate the actual value and % predicted value obtained using Forced 

Expiratory Volume (FEV)1, as soon as the patient entered the emergency department (or 

equivalent) for their acute asthma episode. Please also provide any additional information 

on subsequent tests performed during the patient’s time in the emergency department (or 

equivalent) for their acute asthma episode. 

 FEV1 actual value FEV1 % predicted value 

Test 1.  

As soon as the patient entered 

the emergency department (or 

equivalent) for their acute 

asthma episode. 

_________  Litres /min 

- Information not available 

_________ % predicted

- Information not available  

Test 2. _________  Litres /min 

- Information not available 

_________ % predicted

- Information not available  

Test 3. _________  Litres /min 

- Information not available 

_________ % predicted

- Information not available  

Test 4. _________  Litres /min 

- Information not available 

_________% predicted

- Information not available  

Test 5. _________  Litres /min 

- Information not available 

_________ % predicted

- Information not available  

Test 6. _________  Litres /min 

- Information not available 

_________ % predicted

- Information not available  

LU3. Were any arterial blood gas measurements taken from the patient during their acute 

asthma episode in the emergency department (or equivalent)?

Please indicate all that apply. 

- PaO2 – Go to LU4.1 

- PaCO2 – Go to LU4.2

- No arterial blood gas measurements taken – Go to next section (DU1A) 
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LU4.1 Please indicate the PaO2 obtained as soon as the patient entered the emergency 

department (or equivalent) for their acute asthma episode. Please also provide any 

additional information on subsequent measurements taken during the patient’s time in the

emergency department (or equivalent) for their acute asthma episode. 

 PaO2

Test 1.  

As soon as the patient entered the

emergency department (or equivalent) 

for their acute asthma episode. 

__________ mmHg 

_____________ kPa

- information not available 

Test 2. __________ mmHg 

_____________ kPa

- information not available 

Test 3. __________ mmHg 

_____________ kPa

- information not available 

Test 4. __________ mmHg 

_____________ kPa

- information not available 

Test 5. __________ mmHg 

_____________ kPa

- information not available 

Test 6. __________ mmHg 

_____________ kPa

- information not available 
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LU4.2 Please indicate the PaCO2 measurements obtained as soon as the patient entered the 

emergency department (or equivalent) for their acute asthma episode. Please also provide 

any additional information on subsequent measurements taken during the patient’s time in

the emergency department (or equivalent) for their acute asthma episode. 

 PaCO2

Test 1.  

As soon as the patient entered the

emergency department (or equivalent) 

for their acute asthma episode. 

__________ mmHg 

_____________ kPa

- information not available 

Test 2. __________ mmHg 

_____________ kPa

- information not available 

Test 3. __________ mmHg 

_____________ kPa

- information not available 

Test 4. __________ mmHg 

_____________ kPa

- information not available 

Test 5. __________ mmHg 

_____________ kPa

- information not available 
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Drug Usage (DU)

DU1a. What asthma-specific medication (including oxygen) did the patient receive to treat

their emergency asthma exacerbation?   

Please indicate if medication was received in the emergency department (or equivalent), the

ambulance or was prescribed by a general practitioner immediately prior to the patient 

entering the emergency department (or equivalent). 

Drug Class Please tick all that apply 

Anti-cholinergic - emergency department (or equivalent) 

- ambulance 

-general practitioner  

Corticosteroids - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Inhaled Corticosteroids - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Long Acting � agonist (LABA) - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Short Acting � agonist (SABA) - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Inhaled Corticosteroid (ICS)/

Long Acting � agonist (LABA) 

combined product

- emergency department (or equivalent) 

- ambulance 

- general practitioner 

Leukotreine antagonists - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Cromolyns - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Theophyllines - emergency department (or equivalent) 

- ambulance 

- general practitioner 
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Oxygen (PN Range 1-100______ - emergency department (or equivalent) %

(please specify the percentage of Oxygen) 

- ambulance % (please specify the 

percentage of Oxygen) 

- general practitioner % (please specify the 

percentage of Oxygen) 

Omalizumab - emergency department (or equivalent) 

- ambulance 

- general practitioner 

Other ______ (please specify 

and tick box in this row) 

- emergency department (or equivalent) 

- ambulance 

- general practitioner 

Other________(please specify 

and tick box in this row)

- emergency department (or equivalent) 

- ambulance 

- general practitioner 

Other_______(please specify 

and tick box in this row)

- emergency department (or equivalent) 

- ambulance 

- general practitioner 

Information not available       -  SKIP TO DU2 

DU1b. With respect to the medication only received by the patient in the ambulance or 

prescribed by a general practitioner immediately prior to the patient entering the hospital, 

please select the Method of Delivery and write in the dosage and the frequency that the 

medication was delivered to the patient during the acute asthma episode.  

Drug Class Method of 

Delivery

Dosage: Dosage 

Units  

Dosage 

Units 

Frequency (Number 

of times medication 

administered) in the 

ambulance or 

prescribed by a 

general practitioner 

Anti-cholinergic FOR ALL 

(drop-down 

box) 

FOR ALL 

(drop-

down 

FOR ALL 

(drop-

down 
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boxes for 

units) 

/kg OR

/ml OR 

N/A 

-

OR 

Corticosteroids 

Inhaled 

Corticosteroids 

Long Acting Beta 

agonist (LABA) 

Short Acting Beta 

agonist (SABA) 

Inhaled Corticosteroid 

(ICS)/ Long Acting 

Beta agonist (LABA) 

combined product

Leukotreine

antagonists

Cromolyns 

Theophyllines 

Oxygen______ % 

(pipe in answer from 

DU1a) 

- Inhaled 

- Oral

- Nebulized 

- Intravenous 

- Suppository 

- 

Subcutaneous 

injection 

- 

Intramuscular 

injection 

- Slow 

intravenous 

injection 

- Intravenous 

infusion 

-Information 

not available 

boxes for 

units) 

- mg OR

�g 

OR 
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Omalizumab

Other_________(pipe 

in answer from DU1a) 

Other_________(pipe 

in answer from DU1a)

Other_________(pipe 

in answer from DU1a)

DU1c. Please indicate how many rounds of drug therapy the patient received in the 

emergency department (or equivalent) (a round is defined as one or more medications 

given concurrently to the patient within a short space of time).  

DU1d. For the [1st – change accordingly, 2nd, 3rd …] round of drug therapy, please indicate 

the medication prescribed and the Method of Delivery. Please also write in the dosage of the 

medication that was delivered to the patient in the emergency department (or equivalent) 

during the acute asthma episode.  

Note:  This question was repeated as necessary depending on the number of times indicated

in item DU1c and for drugs coded as emergency department (or equivalent) in DU1a  

When writing the dosage, if the information is unavailable, please tick ‘DK’ for Don’t know

When selecting the dosage units, you will see that there are two drop down lists due to the 

different types of dosage units that you might need to select. You may only need to select 

the units in one of these drop down lists.  

If Oxygen was used please only tick if it was used or not. 

Drug Class Method of 

Delivery

Dosage: Dosage Units Dosage 

Units 

- Anti-cholinergic FOR ALL 

(drop-down 

box) 

 FOR ALL 

(drop-down 

boxes for 

units) 

FOR ALL 

(drop-down 

boxes for 

units) 
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/kg OR /ml

OR N/A 

- Corticosteroids 

- Inhaled 

Corticosteroids

- Long Acting

��agonist (LABA) 

- Short Acting 

agonist (SABA) 

- Inhaled 

Corticosteroid (ICS)/

Long Acting � agonist 

(LABA) combined 

product

- Leukotreine 

antagonists

- Cromolyns

- Theophyllines 

- Oxygen______ % 

(pipe in answer from 

DU1a) 

- Omalizumab

-Other_________(pipe 

in answer from DU1a) 

- mg OR �g 

-Other_________(pipe 

- Inhaled 

- Oral

- Nebulized 

- Intravenous 

- Suppository 

- 

Subcutaneous 

injection 

- 

Intramuscular 

injection 

- Slow 

intravenous 

injection 

- Intravenous 

infusion 

-Information 

not available 
Short Acting Beta 

agonist (SABA) 

Beta agonist (LABA) 

combined product

Long Acting Beta 

agonist (LABA) 
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in answer from DU1a)

-Other_________(pipe 

in answer from DU1a)

DU2. Was the patient prescribed any other non-asthma related medications at the time of 

the asthma exacerbation?  

- Yes – Go to question DU3  

- No –  Go to question DU4 

- Information not available – Go to question DU4 

DU3. For each of the non-asthma related medications, please indicate the name of the drug, 

the method of delivery, the dosage prescribed and the frequency. Please include only the 

generic drug name, if possible. 

Drug Class Method of Delivery Dosage: Dosage 

Units  

Dosage 

Units 

Frequency

(Number of times 

medication 

administered in 

the ED (or 

equivalent)) 

Other_________ 

(please specify)

Other_________ 

(please specify)

Other_________ 

(please specify)

Other_________ 

(please specify)

Other_________ 

(please specify) 

- Inhaled 

- Oral

- Nebulized 

- Intravenous 

- Suppository 

- Subcutaneous 

injection 

- Intramuscular 

injection 

- Slow intravenous 

injection 

- Intravenous 

infusion 

-Information not 

available 

FOR ALL 

(drop-

down 

boxes for 

units) 

- mg OR

�g 

FOR ALL 

(drop-

down 

boxes for 

units) 

/kg OR

/ml OR 

N/A 
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DU4. Did the patient self-administer any asthma medication during the 24 hours 

immediately prior to them entering the emergency department (or equivalent) (this does 

not include medication received in the ambulance or by a general practitioner, if

applicable)?

- Yes – Go to question DU5 

- No – Go to question DU6 

- Information not available – Go to question DU6 

DU5. Please indicate any asthma-related medication the patient self-administered during 

the 24 hours immediately prior to them entering the emergency department (or equivalent).

Drug Class Please tick all that apply 

Anti-cholinergic - 

Corticosteroids - 

Inhaled Corticosteroids - 

Long Acting ��agonist

(LABA) 

- 

Short Acting  agonist

(SABA) 

- 

Inhaled Corticosteroid 

(ICS)/ Long Acting � 

agonist (LABA) 

combined product

- 

Leukotreine antagonists - 

Cromolynes - 

Theophyllines - 

Oxygen______ % 

(please specify PN 

RANGE 1-100)

- 

Omalizumab - 

Other_________(please 

specify) 

- 

Information not available       - 

Long Acting Beta 

agonist (LABA) 

Short Acting Beta 

agonist (SABA) 

Beta agonist (LABA) 

combined product
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DU6. Was the patient prescribed any asthma medication to take home? 

Yes – Go to question DU7 

No – Go to question next section i.e PO1 

Information not available – Go to next section i.e PO1 

DU7. Please indicate the medication the patient was prescribed to take home. 

Drug Class Please tick all that apply 

Anti-cholinergic - 

Corticosteroids - 

Inhaled Corticosteroids - 

Long Acting � agonist

(LABA) 

- 

Short Acting � agonist 

(SABA) 

- 

Inhaled Corticosteroid 

(ICS)/ Long Acting �

agonist (LABA) 

combined product

- 

Leukotreine antagonists - 

Cromolynes - 

Theophyllines - 

Oxygen______ % 

(please specify PN – 

RANGE 1-100)

- 

Omalizumab - 

Other_________(please 

specify) 

- 

Information not available       - 
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Patient Outcome (PO)

PO1. What was the outcome of the patient? 

- Admitted to hospital for further observation and/or treatment (Go to question PO2) 

- Discharged to the community with referral to general/ family practitioner (Go to PO4)

- Discharged to the community with no referral (Go to PO4) 

- Death (Go to PO5)

- Information not available (Go to PO4) 

PO2. Where was the patient admitted? 

- Intensive/ critical care

- Ward based care 

- Information not available 

PO3. Approximately how many days in total did the patient remain in hospital? 

Please round up to the nearest full day, greater than 0 

- ________ days (Please write in) 

- Information not available 

PO4. Was the patient re-admitted within 14 days of initial discharge for a similar acute 

asthma exacerbation? 

- Yes 

- No 

- Information not available 

P05. How many times has the patient entered the hospital in the last 6 months, for a similar 

acute asthma exacerbation?  

Please include the current hospital visit in your answer. 

__________ (please specify) 

- Information not available 
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Physician Questions

Physician Demographics

D.1 In addition to your primary speciality, do you have any specific training or licence in

emergency medicine? 

Yes 

No 

Not applicable 

D.2 In what year did you qualify as a doctor? 

Before 1969  

1970 – 1979  

1980 – 1989  

1990 - 1999 

1999+  

D.3 What is your gender? 

Male

Female

D.4 What is your age? 

25-29 years 

30-34 years 

35-39 years 

40-49 years 

50-59 years 

60+ years 

D.5 What is the type of hospital you work at?

Please tick the most applicable description.

� University (linked to a university and acts as a teaching hospital);  

� Regional or state specialist hospital (may specialise in specific diseases or age [e.g. 

paediatric hospital] and serves a larger region outside of the area in which it is 

situated) 

� General hospital (serving a town or part of a city) 
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� Local hospital (serving a small town)

� Emergency clinic (for ambulatory patients only)

� Other ____________ (please specify) 

D.6 What is the size of the hospital you work in? 

Please tick the most applicable description 

- Less than 300 beds 

- 301-500 beds 

- 501-1000 beds 

- 1001+ beds 

- Don’t know 

D.7 Is your hospital positioned in a rural or urban area? 

Rural 

Urban 

D.8. In which region is your hospital based? 

Italy 

[1] Abruzzo 

[2] Basilicata 

[3] Calabria

[4] Campania

[5] Emilia

Romagna 

[6] Friuli Venezia 

Giulia 

[7] Lazio 

[8] Liguria 

[9] Lombardia 

[10] Marche 

[11] Molise 

[12] Piemonte 

France 

[1] Alsace  

[2] Aquitaine 

[3] Auvergne

[4] Basse-

Normandie 

[5] Bourgogne 

[6] Bretagne

[7] Centre 

[8] Champagne-

Ardenne 

[9] Corse 

[10] Franche-

Comté

[11] Haute 

Spain 

[1] Andalucía 

[2] Aragón 

[3] Asturias 

[4] Baleares 

[5] Canarias 

[6] Cantabria 

[7] Castilla y León

[8] Castilla-La 

Mancha 

[9] Cataluña

[10] Ceuta y 

Melilla 

[11] Comunidad 

Valenciana

UK 

[1] London / 

South [2] East 

[3] South West 

[4] Midlands 

[5] Yorkshire / 

North East 

[6] North West 

[7] East 

[8] Scotland 

[9] Northern

Ireland 

[10] Wales 
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[13] Puglia 

[14] Sardegna 

[15] Sicilia 

[16] Toscana 

[17] Trentino Alto 

Adige 

[18] Umbria 

[19] Valle d’Aosta 

[20] Veneto 

Normandie 

[12] Ile-de-France 

[13] Languedoc-

Roussillon

[14] Limousin 

[15] Lorraine 

[16] Midi-Pyrénées

[17] Nord-Pas-de-

Calais 

[18] Pays de la 

Loire 

[19] Picardie 

[20] Poitou-

Charentes 

[21] PACA 

[22] Rhone-Alpe 

[12] Extremadura 

[13] Galicia

[14] La Rioja 

[15] Madrid 

[16] Murcia 

[17] Navarra 

[18] País Vasco 

Mexico 

[1] 

Aguascalientes,  

[2] Baja 

California,

[3] Baja California 

Sur,  

[4] Campeche, 

[5] Chiapas,

[6] Chihuahua, 

[7] Coahuila de 

Zaragoza,  

[8] Colima, 

Distrito Federal,  

[9] Durango, 

[10] Guanajuato,  

[11] Guerrero,  

Canada  

[1] British 

Columbia 

[2] Prairies 

(Alberta, 

Manitoba, 

Saskatchewan) 

[3] Ontario 

[4] Québec

[5] Atlantic

Provinces (New 

Brunswick, 

Newfoundland, 

Nova Scotia, 

Prince Edward 

Island) 

[6] North 

Australia 

[1] NSW 

[2] Victoria

[3] Queensland 

[4] South

Australia 

[5] Western

Australia 

[6] Tasmania

[7] Northern

Territory 

[8] Australian 

Capital Territory 
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[12] Hidalgo,  

[13] Jalisco,  

[14] Mexico, 

[15] Michoacan de 

Ocampo,  

[16] Morelos, 

[17] Nayarit,  

[18] Nuevo Leon,  

[19] Oaxaca,  

[20] Puebla, 

[21] Queretaro de 

Arteaga,  

[22] Quintana 

Roo,  

[23] San Luis 

Potosi,  

[24] Sinaloa,  

[25] Sonora,  

[26] Tabasco,  

[27] Tamaulipas,  

[28] Tlaxcala,  

[29] Veracruz-

Llave,  

[30] Yucatan, 

[31] Zacatecas 

(Northwest 

Territories, 

Nunavut, Yukon)

D.9 Does your hospital have an emergency department?

- Yes  

- No  
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D.10 What is the usual pathway of care for an emergency asthma patient in your hospital? 

� Always treat in the emergency department as first point of care 

� Sometimes treat in the emergency department or patient can be treated on a 

hospital ward as point of first care 

� Never treat in the emergency department, the patient goes straight to the hospital

ward for treatment 

D.11 Where do you treat emergency asthma patients?  

You may select all that apply. 

� The emergency department 

� The general hospital ward 

� Specialist ward (e.g. pulmonary ward) 
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