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A B S T R A C T

Introduction: To determine if an evidence-based implementation (EBI) could lead to the successful implementation of evidence 
based care for adult asthma in small rural district hospitals.
Methods: A controlled trial involving eight small rural hospitals (four each in the study and control groups) was conducted. 
Retrospective pre-intervention audits were conducted at all eight hospitals for 7 months (1 January 2004 to 31 July 2004) and 
evidence-practice gaps identified. An EBI was then used to implement established guidelines for the management of asthma in the 
study hospitals. Post-intervention audits were then performed over a period of 7 months (1 October 2004 to 31 April 2005). 
Results: There were 52 presentations of asthma in the study hospitals in the pre-implementation phase and 47 post-
implementation. The corresponding numbers for the control hospitals were 46 and 42 respectively. There were no statistically 
significant differences in the severity between the groups. Following the EBI there were significant improvements at the study 
hospitals for the documentation of severity (8% to 62%, p <0.001), use of spirometry (12% to 62%, p <0.001) and the use of 
written short-term asthma plans (9% to 26%, p = 0.05). There was a decrease in use of ipratropium in mild asthma (44% to 30%, 
p = 0.228), an increase in the use of systemic steroids (61% to 72%, p = 0.255) and no change in prescribing antibiotics for afebrile 
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patients with asthma (21% to 21% p = 0.956). There was no significant change in practice at the control hospitals except for a 
decrease in the use of systemic steroids (48% to 21%, p = 0.011). For the six clinical indicators aggregate there was a significant 
increase in compliance with guidelines at the study hospitals (36% to 62%, p < 0.001) but no change at the control hospitals (31% 
to 31%, p = 0.970).
Conclusion: The pre-intervention audits demonstrated low levels of compliance with asthma guidelines across six clinical 
indicators. An EBI significantly improved compliance across these six indicators, and no improvement was noted in the control 
hospitals. This study demonstrates that an EBI can alter clinical practice in small rural district hospitals.
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Introduction

Australian adults have a prevalence rate of asthma of 
10-12% which is one of the highest in the world1. In 
addition, hospitalization rates are highest among Aboriginal 
and Torres Strait Islanders and in rural and remote areas1. 
Evidence-based guidelines for asthma2,3 exist and form the 
basis of New South Wales (NSW) Health’s guidelines for 
the management of acute asthma. Despite this there is 
evidence that these guidelines are not always followed4. 
Developing guidelines is an important component in 
summarizing evidence from research, but unless there is a 
successful implementation process, the translation of this 
knowledge into clinical practice will not necessarily occur. 
Translating evidence into clinical practice is difficult5 and 
remains a major barrier to improving health6. There is an 
increasing knowledge base about what implementation 
strategies are most effective, and some researchers have 
questioned whether evidence-based implementation (EBI) of 
evidence-based guidelines is possible7.

Increasingly, there has been a focus on equity of access and 
quality of health care in the rural environment8. Some 
advocate that small rural hospitals should become centres of 
quality health care and training9. In the vast majority of cases 
of asthma, and many other emergency department (ED) 
presentations, the achievement of best practice does not 
require access to the additional resources usually only found 
in large metropolitan hospitals. Therefore, best practice for 
the majority of asthma presentations is achievable in even 

the smallest rural hospital. There is evidence too that, despite 
barriers, rural GPs view EBM positively10 and support a 
regional approach to asthma management based on National 
Asthma Council (NAC) guidelines11. 

With regard to the implementation of best practice, there is 
little evidence to indicate what strategies are most likely to 
be beneficial in rural district hospitals in Australia, let alone 
rural district emergency departments (ED). This article will 
report the results of an EBI, adapted from an implementation 
strategy at a rural referral hospital, designed to improve ED 
assessment and management of acute asthma in adults.

The aim of this study was to determine if an evidence-based 
approach to implementation of asthma guidelines would 
translate into improved compliance with evidence-based care 
for acute asthma in adults in a number of small, rural district 
ED. 

The lead author was an emergency physician working
clinically within the Area Health Service that the study and 
control hospitals are in, and has for many years performed 
retrievals, provided advice and been involved in accepting 
the transfer of patients from these hospitals. 

Methods

A pre-intervention audit of asthma management (assessment 
and treatment) was conducted in eight rural district hospitals. 
Audit was performed by the author for three hospitals in 
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each group and by senior nurses, trained in the use of the 
data collection form, at the other two hospitals. From these 
audits evidence-practice gaps (EPG) were identified. All 
identified patients aged 14 and over were included. Audit 
data was entered into a de-identified data-base. 

Pairs of hospitals were matched based on size, and one 
randomly allocated to the study group with the other serving 
as a control. The sample size required to detect a 30% 
improvement in compliance with a clinical indicator, with a 
level of significance of <0.05 and a power of 0.9 was 
56 patients. Based on estimates of attendances with asthma 
for these hospitals, 7 months of pre-intervention data were 
collected from 1 January to 31 July 2004 and 7 months of 
post-intervention data were collected from 1 October 2004 to 
30 April 2005. The intervention at the four study hospitals 
occurred between August and September 2004.

The study hospitals were subjected to an EBI outlined below. 
The control hospitals had no additional intervention to help 
implement established guidelines for asthma. The National 
Asthma Council and Respiratory Therapeutic Guidelines2,3

have been available for years and form the basis of the NSW 
Health guidelines, which have been disseminated to hospitals 
throughout NSW. Dissemination of guidelines without a 
dedicated implementation plan is a common method used by 
health departments to transfer knowledge to clinicians.

All eight hospitals were staffed by GP visiting medical 
officers (VMOs) with no dedicated on-site medical staff. 
Each of the ED registered between 2000 and 8000 patients 
per year, although the data collection systems do not allow 
differentiation between ED presentations and outpatient 
visits. The ED were staffed by nurses who also had to fulfill 
other duties throughout the hospital and, hence, were not 
full-time ED nurses. The eight towns were situated between 
50 km and 200 km from the nearest base referral hospital 
and serviced populations between 1000 and 14 000 people12. 
All towns had a rural, remote and metropolitan area (RRMA) 
rating of 5. 

There was no standard ED data collection system across the 
eight hospitals. Admitted patients were identified by ICD9 
coding. Non-admitted patients were identified by a manual 
search of the hand-written ED attendance register. 
Documented attendances for ‘asthma’, ‘wheeze’, ‘short of 
breath’ and similar phrases were reviewed. Only those 
patients with an ED diagnosis of asthma were included in the 
database. Data for all patients identified were included in the 
study. Data for an individual clinical indicator (eg the 
prescribing of corticosteroids) were excluded if the patient 
was already on the treatment prior to presenting to the ED.

When assessment of severity was not documented, the 
reviewer made an assessment of severity based on the 
clinical record and in consultation with the features of 
severity outlined in the NAC asthma management 
handbook2. Any one feature of moderate severity led to 
classification as moderate, and any one feature of severe led 
to classification as severe. The only caveat was if the only 
feature was pulse rate, the reviewer had to make a decision 
based on the degree of tachycardia, amount of previous 
ventolin use and any other factor which may have influenced 
pulse rate.

Data for all indicators in both the study and control hospitals 
were subject to χ2 testing (Epi-info vers 3.3; CDC; Atlanta, 
GA, USA). In cases where at least one expected cell value 
was less than 5, Fisher exact tests (two-tailed) were used. 

While this was primarily a quality improvement process, it 
did involve accessing and reviewing patient records at other 
public hospitals and, hence, ethics approval was sought and 
gained from the New England Area Health Service 
(NEAHS) ethics committee.

An evidence-based approach to implementation was devised 
and this has been extensively detailed in a previous article13. 
The main points of this implementation, including variations 
to suit the rural district environment, involved as follows.
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Identifying evidence-practice gaps 

An initial audit identified areas where ED practice deviated 
from evidence-based recommendations. These EPG were 
discussed with medical, nursing and administrative staff at 
the study hospitals to determine which areas to attempt to 
address. The areas identified are listed in the Results section.

Identifying barriers

Identifying barriers to change at the level of the patient, 
individual doctor or nurse, the ED team and the organization 
and processes within the ED. These were identified at each 
study hospital. Barriers were different from those identified 
at a rural referral12 hospital and the specific differences and 
reasons for changes to the implementation strategy are 
discussed in more detail in the Discussion.

Guideline development

Re-formatting of the NAC guidelines for acute asthma into a 
simple, usable format, consisting of a single-sided A4 tick-
box guideline. The guideline became part of the medical 
record and was commenced at triage. Clinicians at each 
hospital could comment and recommend variations to the 
guideline, based on local issues. 

Reminders

By being incorporated into the medical record, the guideline 
itself served as a reminder. During the implementation and 
follow-up phase, the author visited each study hospital on 
two occasions to talk to nursing staff and once to talk to 
medical staff. A senior nurse at each hospital was also 
encouraged to remind staff about the guidelines.

Education

Education sessions were arranged with medical and nursing 
staff at the time of implementation, focusing on barriers to 
change, evidence for asthma management and the guideline 
itself. As part of the implementation, all the doctors were 

sent pre-written material of two draft papers, subsequently 
published14,15, on the history of and arguments for and 
against evidence-based practice.

Audit and feedback

Presentations for acute asthma at any individual hospital was 
low and, hence, auditing only occurred once or twice at each 
hospital during the seven-month follow-up period. Given 
this, audit and feedback was not used as a strategy. 

Implementation team

A specific implementation team at each hospital was not 
possible due to staffing levels. Most contact between the 
author and the study hospitals was via one senior clinical 
nurse at each hospital.

Results

Evidence-practice gaps

Six EPG were identified and targeted for change. These 
were:

1. lack of formal documentation of severity (mild, 
moderate or severe) in the clinical record

2. low rates of spirometry for the assessment of acute 
attacks

3. over use of ipratropium for mild asthma
4. Under utilization of systemic corticosteroids
5. low utilization of written short-term asthma 

management plans (STAMP)
6. over-use of antibiotics for acute asthma.

Total presentations

For the study hospitals there were 51 patients in the pre-
intervention phase and 47 in the post-intervention phase. For 
the control hospitals, the numbers of presentations were 47 
and 42, respectively. At the study hospitals, to detect a 
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change in compliance of 30% with a level of significance of 
<0.05, this sample size gives a power of 0.84. The grading of 
severity is shown (Table 1).

Given the low number of presentations with severe asthma, 
statistical analysis of assessment of severity compared mild 
asthma with moderate-severe combined. From the pre- to 
post-intervention period, there was no significant change in 
the rate of mild versus moderate-severe asthma in the study 
hospitals (p = 0.5, χ2 = 0.5, 1 degree of freedom) or in the 
control hospitals (p = 0.3, χ2= 1.1, 1 degree of freedom).

Table 2 shows the pre- and post-data for both the study and 
control hospitals for the six evidence-practice gaps, and for 
all indicators combined.

Statistically significant improvements were noted for the 
following clinical indicators at the study hospitals.

1. assessment of severity increased from 8% to 62%
2. spirometry use increased from 12% to 62%
3. spirometry or peak flow rate use increased from 

31% to 68%
4. use of STAMP increased from 9% to 26%
5. the aggregate of all six indicators from 36% to 62%

There was an increase (non-statistically significant) in use of 
systemic corticosteroids from 61% to 72%, including an 
increase from 60% to 81% for the moderate-severe 
subgroup.

There was a non-significant decrease in ipratropium use for 
mild asthma in the study hospitals from 44% to 30%. 
Ipratropium use in mild asthma was largely confined to one 
medical practice at one of the study hospitals. If data from 
this study hospital are removed, then the rate of ipratropium 
use for mild asthma at the other three hospitals has fallen 
from 13/29 (45%) to 4/24 (17%) (p <0.05, Fisher exact test, 
two-tailed).

There was no change in antibiotic prescribing for afebrile 
patients with asthma.

There were no significant changes in practice at the control 
hospitals except a significant decrease in systemic 
corticosteroid use from 48% to 21% (p = 0.011). At the 
control hospitals systemic corticosteroid use for the 
moderate-severe group fell from 69% to 50%, although this 
did not reach statistical significance.

Discussion

The ultimate aim of any quality improvement (QI) project is 
to change clinician behaviour for the better. A concept that 
emerged during the implementation process, and from 
meetings with clinicians was the concept of metanoia. The 
ancient Greek meaning of metanoia was to change people’s 
hearts and minds towards something or someone. Successful 
implementation of change requires the targeted clinicians to 
believe in the evidence for and the value of the change. The 
evidence-based approach to implementation was designed to 
try and achieve this aim.

QI in rural areas

Criticisms of QI projects include that there is often no 
rationale for the method of implementing change and that 
they generally have poorly described methods7. In addition, 
many QI projects don’t provide any evidence that any 
resultant change is due to the intervention and not some 
other factor16. This study has sought to address some of these 
limitations and has demonstrated that an EBI, can lead to 
significant improvements in compliance with evidence-based 
guidelines for asthma. Previous research suggests that 
attempts to increase compliance with guidelines can expect 
to yield changes in the order of 10%5,7. For some of the areas 
targeted for improvement the changes were of much greater 
magnitude in this study.
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Table 1: Assessment of asthma severity

Hospital Mild Moderate Severe
Pre (n = 51) 36 9 6Study
Post (n = 47) 30 15 2
Pre (n = 47) 31 12 4Control
Post (n = 42) 32 8 2

Table 2: Evidence-practice gaps data pre- and post-intervention

Study hospitals n (%) Control hospitals n (%)Indicator
Pre Post P value Pre Post P value

Assessment 4/52 (8) 29/47 (62) < 0.001* 5/46 (11) 6/42 (14) 0.628
Spirometry 6/52 (12) 29/47 (62) < 0.001 1/46 (2) 3/42 (7) 0.264*
Ipratopium mild 16/36 (44) 9/30 (30) 0.228 15/31 (48) 13/32 (41) 0.535
Systemic steroids 31/51 (61) 33/46 (72) 0.255 22/46 (48) 8/38 (21) = 0.011 

(decrease)
Steroids (mod-
severe)

9/15 (60) 13/16 (81) 0.193* 11/16 (69) 4/8 (50) 0.371*

STAMP 4/44 (9) 10/38 (26) 0.039* 0/32 (0) 1/38 (3) 1.00*
A/B 9/43 (21) 9/42 (21) = 0.956 11/41 (27) 5/39 (13) 0.117
Aggregate# 99/278 (36) 155/250 (62) < 0.001 74/242 (31) 71/231 (31) = 0.970
* Fisher’s exact (two-tailed).
# The aggregate represents the sum of compliance for the six indicators. The numerator was determined by 
aggregating compliance with documentation of severity, performance of spirometry, use of systemic steroids, use
 of short-term asthma plans, non-use of ipratropium for mild asthma and non-use of antibiotics for afebrile 
asthmatics. The denominator is the aggregate of the corresponding denominators in Table 2.
STAMP, Short-term asthma management plan; A/B, antibiotics.

The implementation did not confine itself to the individual 
because there is evidence that targeting individual clinicians 
alone is of limited value in a complex environment such as 
an ED, and that the practice environment itself also needs to 
be addressed17,18,19. The intervention used in this study 
targeted not only individuals, but also processes within the 
ED and the organizational aspects of the departments. 

The guideline was formatted to adhere to principles that are 
known to increase compliance with guidelines, these being 
compatibility with existing beliefs, simplicity, reducing (or 
not increasing) workload, being well validated, being from a 
respected source and requiring fewer new skills to be 
learned7,20. 

Reminders and education, especially outreach education, 
have been shown to be among the most successful strategies 
for change5,7,21,22,23 and both strategies were used as part of 
the intervention.

The lead author visited sites, discussed evidence, discussed 
the guidelines and advocated compliance with the 
guidelines. In doing so, the lead author became a part of the 
implementation process as a knowledge broker, or a link 
between research evidence and clinical practice. There is 
evidence that such a role is crucial in implementing 
change24. 
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Uniqueness of rural medicine

There are a number of factors that make the rural 
environment different. Nearly half of the rural population 
(44%) live in an area that has a shortage of doctors9. In 
addition, 30% of rural Australians account for only 20% of 
Medicare rebates and are serviced by only 15% of the 
medical workforce9. 

Those doctors who do provide services to rural district 
hospitals are usually GP VMOs or GP registrars, and attend 
to patients in the ED on an on-call basis. This is unlike 
regional referral hospitals where a hierarchy of full-time 
staff, from specialists trained in emergency medicine, to 
registrars, through to junior doctors and locums, practice. 
Attempts were made to visit each VMO either in their 
practice or at a scheduled hospital meeting but not every 
VMO was willing or able to be met face to face. Difficulties 
meeting each VMO and discussing the implementation and 
rationale behind the desired clinical behaviour was a 
significant impairment to the implementation process and 
may have impacted on the degrees of change. Rural GPs 
have identified barriers to practicing EBM that includes 
environmental barriers such as remoteness, professional 
isolation, workload and lack of evidence ‘at hand’10. The 
same GPs have identified possible solutions to improve 
access to EBM10 and these solutions include better access to 
clinical practice guidelines, medical detailing and ‘traveling 
road shows’, all of which were components of this 
intervention.

Nursing staff at rural district hospitals are not full-time, 
dedicated ED nurses and within the same shift they may 
work in a number of different areas of the hospital. This 
again is different to staffing in regional base hospitals where 
nursing staff are generally working in the ED only, many of 
them with extensive emergency nursing experience. The 
implementation for the nursing staff included Power Point 
presentations on evidence-based medicine, the NAC 
guidelines and the planned guideline use. Asthma nurse 
educators were also involved in providing education on 
spirometry use and asthma management.

The ED team and organization also differ in rural district 
hospitals. The numbers of presentations of any condition are 
much lower which means there is a lower frequency of 
exposure to any condition, such as asthma and, therefore, 
less opportunity to use and become familiar with the 
guidelines. In these hospitals, fewer pathways are in use and 
so it is more difficult to establish a ‘culture’ of guideline use. 
Following on from this, there is often no obvious physical 
structure or place where the guidelines are kept and they are 
filed with other bits of paperwork. Despite attempts at 
addressing these issues, during site visits to two different 
study hospitals during the follow-up phase, the guidelines 
could not be easily found.

During the timeframe of this study a number of other 
projects were occurring across the area health service 
including both study and control hospitals. These included a 
pilot project of paediatric emergency guidelines, including 
asthma, being run by the Clinical Excellence Commission 
(CEC), a chronic care collaborative for chronic obstructive 
pulmonary disease and an extensive education campaign by 
clinical nurse specialists including spirometer use and 
asthma management. All these projects had the potential to 
impact on the ED management of asthma.

Improvements in compliance

There is evidence to support the six EPG identified in this 
study. Assessment of severity is self-evident because asthma 
guidelines2,3 have different treatment strategies for different 
degrees of severity. The documentation of severity improved 
by 54% in the study hospitals with no change in the control 
group. Failure of documentation of severity was generally 
associated with the guideline not being found in the medical 
record.

Spirometry is the preferred method for diagnosing and 
monitoring the progress of asthma1 and has been identified 
as an area of need with respect to ongoing education by 
GPs25. Very significant improvements in spirometry use 
were noted in the study hospitals. Despite other initiatives 
occurring across the area that had the potential to increase 
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spirometry rates, there was no significant improvement in 
spirometry use in the control hospitals.

In severe asthma, ipratropium significantly improves 
spirometry and admission rates26,27 but these benefits have 
not been demonstrated for moderate asthma28,29. An 
evidence-based review found ipratropium to be beneficial for 
children or adults with acute severe asthma but of no benefit 
in those with mild to moderate asthma30. Even though 
ipratropium is commonly used4,31, Australian guidelines2,3

recommend that it not be used for mild asthma and list it as 
‘optional’ for moderate asthma. 

In this study there was a decrease in ipratropium use for mild 
asthma at the study hospitals of 14% compared with a 
9% reduction in the control hospitals, neither group reached 
statistical significance. However, as noted in the Results, 
ipratropium use after the intervention was confined largely 
to just one study hospital and if the data from this hospital 
are removed, then significant reductions occurred at the 
other three.

A short course of systemic steroids reduces relapses, 
decrease beta-agonist use and decreases admission rates32 in 
acute asthma, especially with more severe attacks33. The 
increase in use of systemic steroids in the study hospitals 
was 11% overall but 21% for the moderate to severe group. 
Neither figure reached statistical significance, but the 81% 
figure for the moderate to severe group is higher than the 
national average4. 

Unexpectedly there was a significant decrease in systemic 
corticosteroid use at the control hospitals from 48% to 21% 
including a non-significant decrease for the moderate to 
severe group from 69% to 50%. While not specifically 
audited, there was an anecdotally noted increase in inhaled 
corticosteroids at the control hospitals with many patients 
receiving inhaled but not oral corticosteroids acutely. It is 
possible that, in the absence of an evidence-based guideline, 
other external factors have influenced this prescribing 
practice. While there may be some evidence that high dose 
inhaled steroids alone are as effective as systemic steroids 

for mild asthma, this still needs to be clarified34. Cochrane 
reviews have determined that there is insufficient evidence 
that inhaled steroids are as effective as, or provide any 
additional benefit above and beyond systemic steroids34,35.

The intervention utilized a simple preformatted STAMP for 
the doctor to complete and give to the patient on discharge 
and the 17% increase in use was statistically significant 
though clinically modest. Rural patients want written 
instructions and advice for the first 24-48 hours after an 
acute asthma attack11. 

The role of antibiotics in the treatment of acute asthma is 
difficult to assess from the current literature36; however, the 
general consensus is that most infectious triggers of asthma 
are viral. The EBI did not alter the rate of antibiotic 
prescribing.

Overall, the compliance for the six clinicial indicators 
increased from 36% to 62% at the study hospitals with no 
change in the control hospitals. These data highlight that 
despite well respected guidelines being available, and 
despite asthma being a common disease, compliance with 
best practice remains low. This emphasizes the importance 
of knowledge translation.

Limitations

There are a number of limitations to this study. The desired 
sample size of 56 patients was not met in the follow-up 
period with data for only 47 patients being recorded. For a 
level of significance of <0.05, this reduces the power to 0.84 
which is still adequate for a study of this nature. The overall, 
aggregate, increase in compliance with the six clinical 
indicators was 26%, which was less than the targeted 
improvement of 30%, although still in excess of the 10% 
average described in the literature5,7.

In the pre-intervention phase, only approximately 10% of 
patients in the eight hospitals had formal documentation of 
severity in their notes. The initial audit, therefore, had to 
make an assessment of severity based on the clinical record 
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with reference to the NAC ‘Initial assessment of severity of 
acute asthma in adults’ table in the Asthma management 
handbook2. While a Kappa analysis was not performed for 
this phase of the study, it has been performed in a parallel 
study, yielding a result of .756, which confirmed that this 
method of retrospective review is capable of making an 
adequate assessment of severity. The assessment of severity 
is important because evidence-based treatment for acute 
asthma varies depending on the severity2,3. Nevertheless, the 
retrospective assessment of severity, even if based on sound 
criteria, remains a limitation of this study. 

The initial audit demonstrated that compliance with some 
clinical indicators including assessment of severity, 
spirometry and STAMP was poor, and there is evidence that 
improvement is greater when the starting base is lower37. 
These results cannot, therefore, be extrapolated to 
departments that are performing better in these areas. 

The outcomes measured are all surrogate outcomes and there 
was no attempt to demonstrate decreased admission rates, 
adverse events, length of stay, representations or symptom 
duration. Nonetheless, evidence supports our view that these 
surrogate outcomes lead to clear clinical benefits, for 
example a short course of systemic corticosteroids will 
reduce admission rates, representations and symptom 
duration32,33.

As noted, the lead author became an integral part of the 
implementation process. This may limit the applicability of 
this approach, because other individuals looking to use the 
EBI at other centres will have different personal and 
professional qualities, interpersonal skills and interpersonal 
relationships with their target audience, which may help or 
hinder the process. Once the implementation was complete, 
the ability of the lead author to maintain this role was 
diminished and this may have an impact on the sustainability 
of these changes.

A final limitation is that no attempt was made to determine 
how prepared any of the eight hospitals in the study were to 
carry out change successfully. It was beyond the capacity of 

the study to conduct an assessment such as the Change 
Achievement Success Indicator38. 

Hence, it is possible that by chance the study hospitals as a 
group were more or less susceptible to change and that if the 
two groups had been reversed the results may have been 
different.

A qualitative study is being planned to follow up which 
aspects of implementation were the most crucial to the 
success of this strategy, and a follow-up study to determine 
if the changes have been sustained is also planned.

Conclusion

This study has demonstrated that an EBI can significantly 
improve compliance with evidence-based guidelines with the 
potential to achieve much greater gains than in many 
previously published QI projects. The study design has also 
demonstrated that the changes in clinical practice were more 
likely due to the EBI rather than some other confounding 
variable.
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