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Adherence to pediatric asthma guidelines in the 
emergency department: A survey of knowledge, 

attitudes and behaviour among health care 
professionals

Sanjit K Bhogal MSc1, Jean Bourbeau MD1,2, David McGillivray MD3, Andrea Benedetti PhD1,2 
Susan J Bartlett PhD4, Francine M Ducharme MD MSc FRCPC FAAP1,5

Clinical practice pathways for the management of acute 
pediatric asthma are derived from high-quality random-

ized controlled trials and meta-analyses (1,2). The implemen-
tation of asthma pathways in the emergency department (ED) 
have frequently – but not uniformly – demonstrated reduced 
length of stay in the ED, decreased risk of hospital admissions, 

and reduced costs without an increased rate of readmission (3-6). 
To improve care, an acute pediatric asthma pathway has been 
implemented at the Montreal Children’s Hospital (Montreal, 
Quebec) since 2003 (7). While the pathway significantly reduces 
the risk of hospital admission and length of active treatment (8), 
less than one-half of children with moderate and severe asthma 
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BACKGRounD:  Despite strong evidence for using clinical care path-
ways to manage acute pediatric asthma, adherence remains suboptimal.  
oBJeCtiveS: To elicit information from health care professionals 
regarding their knowledge, attitudes and use of a care pathway for acute 
childhood asthma. 
MethoDS: A cross-sectional, self-administered survey of physicians, 
nurses and respiratory therapists who worked in the emergency department 
at the Montreal Children’s Hospital (Montreal, Quebec) from August to 
December 2007 was conducted. The survey assessed knowledge, attitude 
toward and agreement with the care pathway, as well as its use four years 
after its implementation. 
ReSultS: Of the 128 health care professionals surveyed, 72 (56%) 
responded. Of these, 99% reported being familiar with the pathway, more 
than 90% agreed with its use for mild and moderate asthma, while 79% 
agreed with its use for severe asthma. For 99% of health care professionals, 
the advantages of using the pathway outweighed the disadvantages; how-
ever, 64% admitted to making variations to the pathway. Although 92% of 
respondents reported that they were quite comfortable with using the 
asthma severity Pediatric Respiratory Assessment Measure, only 53% and 
36% correctly identified the severity score cut-offs for moderate and severe 
asthma, respectively. Seventeen per cent of respondents underestimated 
the delay of onset of action of oral corticosteroids, while 36% of physicians 
incorrectly believed that a higher than necessary dose was recommended 
for ipratropium bromide. 
ConCluSionS: Results of the survey confirmed that the health care 
professionals queried had a positive attitude toward the pediatric asthma 
care pathway. Knowledge gaps and the balance between standardization 
versus individualization of care may be key elements to explain suboptimal 
adherence to the pathway. 
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Respect des directives sur l’asthme infantile 
dans les urgences : enquête sur les 
connaissances, les attitudes et la pratique des 
professionnels de la santé

hiStoRiQue : Malgré des preuves solides à l’appui des directives de 
pratique clinique pour la prise en charge de l’asthme infantile aigu, leur 
utilisation reste sous-optimale.
oBJeCtiF : Faire le point sur les connaissances, les attitudes et 
l’application des lignes directrices dans l’asthme infantile aigu chez les 
professionnels de la santé.
MÉthoDe : Les auteurs ont procédé à un sondage transversal auto-
administré auprès des médecins, infirmières et inhalothérapeutes des 
urgences de l’Hôpital pour enfants de Montréal (Montréal, Québec) d’août 
à décembre 2007. Le sondage visait à vérifier dans quelle mesure ils 
connaissaient les lignes directrices, comment ils les percevaient et les 
acceptaient et s’ils les utilisaient, quatre ans après leur mise en œuvre. 
RÉSultAtS : Parmi les 128 professionnels de la santé interrogés, 72 (56 %) 
ont répondu. Parmi eux, 99 % se sont dit au courant des lignes directrices, 
plus de 90 % étaient d’accord avec leur utilisation dans l’asthme de léger à 
modéré, tandis que 79 % se disaient d’accord avec leur utilisation dans 
l’asthme grave. Pour 99 % des professionnels de la santé, les avantages des 
lignes directrices l’emportaient sur leurs inconvénients. Toutefois, 64 % 
ont admis y apporter des modifications. Bien que 92 % des répondants 
aient dit se sentir assez à l’aise avec l’outil de mesure de la gravité de 
l’asthme infantile, seulement 53 % et 36 % respectivement ont correctement 
reconnu les seuils de classification de l’asthme modéré et grave. Dix-sept 
pour cent des répondants ont sous-estimé le temps qu’il faut aux 
corticostéroïdes oraux pour commencer à agir, tandis que 36 % des 
médecins ont cru à tort qu’une dose plus forte que nécessaire était 
recommandée dans le cas du bromure d’ipratropium.
ConCluSionS : Les résultats du sondage ont confirmé que les 
professionnels de la santé interrogés avaient une attitude positive à 
l’endroit des lignes directrices pour l’asthme infantile. Leur application 
sous-optimale pourrait s’expliquer notamment par un manque de 
connaissances et par l’équilibre recherché entre la standardisation et 
l’individualisation de l’approche thérapeutique.
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receive all recommended treatments within the recommended 
time frame (7,8) – a figure that is similar to other institutions 
(4,9,10).

Critics argue that clinical practice pathways may oversimplify 
medical decision making, and restrict both the individualization 
of care and the freedom of physicians and other health care pro-
viders to act according to their previous experiences (11-15). 
These negative perceptions may act as barriers to implementa-
tion (16). In the nonacute care setting in the United States, lack 
of agreement with guidelines and poor self-efficacy for dosing 
and/or recognizing contraindications have been identified as 
important barriers to prescribing inhaled corticosteroids as 
recommended by the Guidelines of Diagnosis and Management 
of Asthma (14,17). To our knowledge, barriers to implementa-
tion of asthma pathways in the acute care setting have not 
been identified.

The objective of the present study was twofold. First, we 
administered a survey to emergency health care profesionals that 
sought to assess the knowledge of and attitudes toward the self-
reported use of our care pathway for childhood asthma four years 
after implementation. Second, we explored potential differen-
ces in barriers between attending physicians, nurses and res-
piratory therapists involved in acute asthma care.

MethoDS
Study design
An anonymous, self-administered survey was conducted in the 
ED of the Montreal Children’s Hospital of the McGill 
University Health Centre, a tertiary care pediatric hospital. 
The study received approval by the Scientific Review and 
Research Ethics Boards, and participants provided informed 
consent.

Participants
Health care professionals were eligible for inclusion in the 
present study if they had worked in the ED between August 
and December 2007 as an attending physician, ED fellow, 
nurse or respiratory therapist. There were no exclusion criteria. 
No honorarium was offered for participation in the study.

the asthma care pathway
The acute care pathway is derived from evidence-based guide-
lines (18-20). The severity-specific pathway is embedded in 
the ED order sheet, serving as a written and unavoidable 
reminder of the guidelines (7). Because most children are 
unable to undergo spirometry, recommendations are based on 
asthma severity assessed at triage using the Pediatric Respiratory 
Assessment Measure (PRAM) (21). Briefly, this validated 
12-point clinical score evaluates scalene retraction, supraster-
nal retraction, air entry, wheezing and oxygen saturation. 
Scores of 1 to 4, 5 to 8, and 9 to 12 were deemed to be indica-
tive of mild, moderate and severe asthma exacerbations, 
respectively. The minimal care to be provided as outlined by 
the pathway is as follows: for mild asthma, at least one nebu-
lization of salbutamol; for moderate asthma, at least one nebu-
lization of salbutamol and one dose of systemic corticosteroids; 
and for severe asthma, three nebulizations of salbutamol and 
ipratropium bromide, and one dose of systemic corticosteroids. 
All medications are to be administered within 60±15 min of 
triage (7).

Survey
The survey was developed by the study authors to query know-
ledge, attitudes and self-reported behaviour related to the care 
pathway. Questions designed to assess knowledge and attitudes 
tapped into each of six internal barriers to adherence as 
described in the Cabana et al (13) and Espeland and Baerheim 
(22) studies, namely, knowledge, agreement, outcome expect-
ancy (the expectation that following the pathway will lead to a 
positive health impact), process expectancy (the expectation 
that following the pathway will lead to better process of care), 
feeling expectancy (the expectation that following the path-
way will lead to feelings of satisfaction) and self-efficacy (the 
belief that one can actually perform a behaviour). The survey 
also queried health care professionals’ use of the pathway. The 
survey concluded with two open-ended questions asking 
respondents what prevented them most from following the 
treatment plan and adhering to the recommended timeline for 
treatment administration. Information, including professional 
status (physician, nurse or respiratory therapist), shift coverage 
in the ED and number of years worked in the ED were docu-
mented for each respondent.

Procedures
Anonymous surveys were distributed to physicians and nurses at 
the beginning of their shift in the ED, or at their office for phys-
icians who worked in the ED part time or occasionally. The direc-
tor of respiratory therapy services distributed and collected surveys 
of all eligible respiratory therapists. Approximately 5 min to 10 min 
was needed to complete the survey. Responses were entered into 
a database using automated data collection TELEform software 
(Cardiff Software Inc, USA).

Statistical analysis
The proportion of respondents endorsing each response option 
was reported with a corresponding 95% CI. Using the elec-
tronic ED log, the proportion of children treated was deter-
mined by dividing the number of children treated by the 
surveyed physicians by the total number of children presenting 
to the ED with acute asthma during the three-month study 
period. Because of the similarity of roles, the responses of nurses 
and respiratory therapists were combined into the allied health 
care professional group, which were compared with that of phys-
icians using the c2 test or Fisher’s exact test for categorical vari-
ables and the Wilcoxon-Mann-Whitney test for continuous 
variables. No correction was made to compensate for multiple 
comparisons. All statistical tests were performed as two-tailed 
tests. The data were analyzed using SAS version 9.1 (SAS 
Institute Inc, USA).

ReSultS
Of the 128 eligible emergency health care professionals, 47 phys-
icians, 18 nurses and seven respiratory therapists completed the 
survey, yielding an overall response rate of 56.3% (Figure 1). 
There were no significant differences between respondents and 
nonrespondents with respect to sex, health care profession or ED 
shift coverage. The 47 surveyed physicians attended to 77% of all 
children who presented with acute asthma during the 12-week 
study period. As expected, a significantly higher percentage of 
allied health care professionals than attending physicians were 
women (96% versus 55%; P<0.001) and reported working full-
time in the ED (80% versus 26%; P<0.001).
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Results pertaining to knowledge of the care pathway are pre-
sented in Table 1. Although 99% of the health care profession-
als surveyed reported being familiar with the severity-specific 
pathway, only 53% correctly reported the PRAM cut-off value 
for moderate asthma, and only 36% correctly reported the cut-
off for severe asthma; in the latter group, the majority (61%) 
used a lower PRAM cut-off than indicated on the pathway. 
While the overwhelming majority properly identified relief 
of airway inflammation as the mechanism of action of oral 
prednisone, 17% underestimated the time to onset of action 
(ie, believed it was earlier). For ipratropium bromide, 32% 
incorrectly believed it relieved airway inflammation, and 68% 
underestimated the time to onset of action. While 62% cor-
rectly identified the number of doses of ipratropium bromide, 
25% incorrectly endorsed twice the recommended dosage 
(36% of physicians versus 6% of allied professionals; P=0.03). 
There was no group difference in other outcomes. Most of the 
respondents recognized the importance of early administration 
for both oral corticosteroids and anticholinergics.

With regard to attitude, more than 90% of all respondents 
strongly agreed with the use of clinical practice guidelines in 
the ED, the severity-specific asthma guidelines and the recom-
mended management of mild and moderate asthma (Table 2). 
More than 20%, however, disagreed with the pathway for 
severe asthma, usually advocating the need for individualized 
care of these patients. Almost all respondents acknowledged 
that the advantages of providing pathway-based care out-
weighed the disadvantages, mostly stating improved care and 
reduced admissions as well as harmonization of care as a ration-
ale for supporting the pathway. Similarly, almost all respond-
ents reported that they were comfortable using the PRAM 
severity score. There were no statistically significant differen-
ces between physicians and allied health care professionals in 
their attitudes toward the pathway.

Care pathway use is presented in Table 3. Although 83% of 
health care professionals reported ‘almost always’ adhering to 
the pathway, approximately two-thirds reported making varia-
tions. The proportion of pathway variations using additional 
therapy increased with asthma severity. Frequently reported 
reasons for pathway variations were the need to account for 
patients’ response to therapy and practical issues such as the 

patient vomiting the medication. The PRAM was the most 
frequently used index for assessing severity, yet there was 
a significant group difference in the distribution of all the 
tools used to assess severity (P=0.04). In addition, nurses and 
respiratory therapists reported using the PRAM at each assess-
ment significantly more frequently than physicians (100% 
versus 74%; P=0.001). While the target delay for administering 
medications was generally adequate, allied health professionals 
reported unnecessarily administering ipratropium bromide to 
patients with mild and moderate asthma significantly more 
often than physicians (P<0.01).

Seventy-seven per cent of the health care professionals sur-
veyed responded to the open-ended questions regarding bar-
riers to implementation. Health care professionals tended to 
report internal barriers as reasons for deviating from recom-
mended medications, whereas external barriers were more 
likely cited for not meeting the time guidelines (administration 
of treatment within 1 h of triage). With regard to following the 
treatment plan, each barrier was cited only once, with the 
exception of the following: the need to adjust to patients’ 
response to treatment (n=9); physicians overriding the path-
way (n=4); the belief that the PRAM does not always correlate 
with the perceived global assessment (n=3); preference to use 
clinical judgement when making treatment decisions (n=2); 
physicians’ slow acceptance of routine use of systemic cortico-
steroids (n=2); and miscommunication among the three types 
of health care professionals (n=2). With regard to meeting the 
time guidelines, commonly cited barriers included the follow-
ing: overcrowding in the ED (n=19); demands of other patients 
(n=7); difficulty identifying the attending physician (n=3); 
delay in physicians’ assessment of patient (n=2); and the 
inability of nurses to administer treatment beyond initial bron-
chodilators without a prescription (n=2). Physicians tended to 
report more internal barriers to following the treatment plan 
than nurses and respiratory therapists.

DiSCuSSion
We surveyed emergency health care professionals in an effort 
to understand the knowledge, attitudes and behaviours that 
explained suboptimal adherence to our acute asthma care 
pathway. Almost all health care professionals reported being 

Eligible health care professionals 
n=128 

Attending physicians 
n=71 

Full-time 
n=16 

Part-time 
n=15 

Occasional 
n=40  

Nurses 
n=47  

Head & assistant head  
n=3  

Regular  
n=44  

Respiratory therapists 
n=10  

Surveyed* 
n=12 

(75%) 

Surveyed* 
n=10 

(67%) 

Surveyed* 
n=25 

(63%) 

Surveyed 
n=3 

(100%) 

Surveyed 
n=15 

(34%) 

Surveyed 
n=7 

(70%) 

Figure 1) Flow chart of health care professionals surveyed. *Surveyed full-time, part-time and occasional physicians attended to 37%, 10% and 
30% of children with acute asthma, respectively, for a total of 77% during the study period
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TABLE 1
Familiarity with the asthma pathway and pharmacokinetics of selected asthma medications

Health care professionals
Total (n=72) Physicians (n=47) Allied* (n=25)

Familiarity with the pathway (yes response) 99 (96–100) 98 (94–100) 100

Pediatric Respiratory Assessment Measure cut-off value for moderate asthma (n=58) (n=39) (n=19)

   ≤4 35 (22–47) 31 (16–45) 42 (20–64)

   5 53 (41–66) 59 (44–74) 42 (20–64)

   ≥6 12 (5–23) 10 (0–20) 16 (3–32)

Pediatric Respiratory Assessment Measure cut-off value for severe asthma (n=58) (n=39) (n=19)

   ≤8 61 (48–73) 56 (37–67) 68 (42–71)

   9   36 (24–49) 41 (26–56) 26 (7–46)

   ≥10 3 (0–8) 3% (0–16) 6 (2–10)

Mechanism of action†

   Salbutamol (n=67) (n=46) (n=21)

      Relieve bronchospasm   99 (91–100) 100 95 (91–100)

      Relieve airway inflammation 4 (0–9) – 14 (8–20)

   Oral prednisone (n=67) (n=46) (n=21)

      Relieve bronchospasm 4 (0–9) 2 (0–6) 10 (1–21)

      Relieve airway inflammation   97 (91–100) 98 (94–100) 95 (79–98)

   Ipratropium bromide (n=65) (n=44) (n=21)

      Relieve bronchospasm   91 (84–97) 95 (91–100) 81 (70–90)

      Relieve airway inflammation 32 (17–36) 23 (10–33) 52 (30–55)

Onset of action of the following:

   Salbutamol (n=66) (n=45) (n=21)

      0 min to 30 min   98 (96–100) 98 (93–100) 100

      60 min to 90 min 2 (0–4) 2 (0–7) –

   Oral prednisone (n=64) (n=43) (n=21)

      60 min to 90 min 17 (8–26) 14 (4–24) 23 (6–42)

      3 to 4 h   75 (64–86) 79 (67–91) 67 (47–87)

      >12 8 (1–14) 7 (1–14) 10 (1–22)

   Ipratropium bromide (n=62) (n=41) (n=21)

      0 min to 30 min 68 (56–79) 73 (60–87) 57 (36–78)

      60 min to 90 min   29 (17–40) 27 (13–40) 33 (13–54)

      >3 h 3 (0–8) – 10% (1–22)

Timing of medications 

   Oral prednisone (n=67) (n=46) (n=21)

      Early is better    96 (91–100) 96 (90–100) 95 (86–100)

      Later is better 1 (0–4) 2 (0–6) –

      Timing does not matter 3 (0–7) 2 (0–6) 5 (1–24)

   Ipratropium bromide (n=62) (n=46) (n=21)

      Early is better   81 (71–90) 78 (65–91) 86 (71–100)

      Later is better 2 (0–5) 2 (0–7) –

      Timing does not matter 17 (8–27) 20 (7–32) 14 (1–29)

Recommended ipratropium bromide dose (n=44) (n=28) (n=16)

   250 μg   75 (62–88) 64 (47–82) 94 (70–99)

   ≥500 μg  25 (12–38) 36 (18–53) 6 (0–18)

Doses, n (n=52) (n=36) (n=16)

   <2 38 (25–52) 44 (28–61) 25 (5–46)

   3   62 (48–75) 56 (39–72) 75 (54–96)

Timing from triage (n=53) (n=37) (n=16)

   ≤60 min   98 (94–100) 100 93 (70–99)

   >60 min 2 (0–6) – 7 (1–18)

Data presented as % (95% CI). Correct answers, where applicable, are shaded in grey. *Allied health care professionals include nurses and respiratory technicians; 
†Categories are not mutually exclusive and total response may exceed 100%
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familiar and agreeing with the severity-specific pathway and 
the PRAM severity index, indicating high perceived self-
efficacy with both. However, two-thirds of respondents admit-
ted to creating variations to the care pathway, usually adding 
medications and providing more intensive treatment than 
recommended for patients with higher severity. Moreover, 
health care professionals identified lower than recommended 
PRAM cut-offs for moderate and severe asthma. The latter two 
behaviours would lead to more aggressive treatment than rec-
ommended, which contradicts previous observations of under-
treatment for most patients with moderate or severe asthma in 
the same institution (7,8). The results highlight the ongoing 
dilemma between standardization and the individualization 
of care, with the latter still being favoured among emergency 
health care professionals at the Montreal Children’s Hospital 
after four years of implementation.

Although health care professionals reported high familiarity 
with the pathway, their knowledge of specific details such as 
the PRAM cut-offs, the onset of action of oral corticosteroids 
and ipratropium bromide, and the dose of ipratropium bromide, 
was suboptimal. Perception of a more rapid onset of action of 
oral corticosteroids and ipratropium bromide may explain, in 
part, the delayed use of these medications. While periodical 
refresher seminars may be an option, attendance may be low 
given that the health care professionals surveyed perceived 

themselves to be knowledgeable of the pathway details. Perhaps, 
compulsory refresher sessions incorporating feedback on know-
ledge of and adherence to the pathway would offer health care 
professionals a realistic picture of their actual knowledge and 
behaviour. Interestingly, one-third and two-thirds of health care 
professionals, respectively, used lower PRAM cut-off scores to 
define moderate and severe asthma. Were respondents unable 
to remember the PRAM cut-offs, which are available at the 
time of care anyway? Did the respondents not agree with them 
and reported the PRAM cut-off values they use, suggesting the 
need to re-examine the PRAM cut-offs? In fact, based on rates 
of admission associated with PRAM score at triage, a subse-
quent study (21) suggested that PRAM cut-off values should 
be lowered by 1 point to 4 rather than 5, and 8 rather than 9 
for moderate and severe asthma, respectively. Thus, with these 
changes, 13% of respondents would have used lower PRAM 
cut-off values than recommended. In this case, use of slightly 
lower cut-off values was actually more appropriate.

Overwhelmingly, doctors, nurses and respiratory therapists 
held positive attitudes and beliefs toward the care pathway. 
Our respondents can be classified as ‘intenders’ – individuals 
who have the intention of performing a particular behaviour 
(23). Unfortunately, intention does not necessarily translate 
into actual practice. In fact, a systematic review (23) revealed 
that 47% of intenders fail to act on their intentions, usually 

TABLE 2
Attitudes toward the asthma pathway and its recommendations

Health care professionals
Total (n=72) Physicians (n=47) Allied* (n=25)

Use of pathways in the emergency department in general 97 (93–100) 96 (90–100) 100 

Severity-specific treatment (n=70) / 96 (91–100) (n=46) / 98 (94–100) (n=24) / 92 (81–100)

Use of the asthma pathway for the following: (n=70) (n=44) (n=24)

   Mild asthma† 91 (84–98) 89 (79–98) 96 (88–100)

   Moderate asthma (n=68) / 94 (86–96) (n=43) / 93 (85–100) (n=24) / 96 (88–100)

   Severe asthma‡ 79 (69–89) 84 (73–95) 71 (53–89 )

Advantages outweigh disadvantages 99 (96–100) 98 (94–100) 100 

Perceived advantages§ (n=72) (n=47) (n=25)

   Improved care and reduced admissions 82 (73–92) 85 (75–95) 76 (59–93)

   Harmonized care 81 (70–89) 83 (72–94) 76 (59–93)

   Reduced hospital stay 60 (48–71) 55 (41–70) 68 (50–86)

   Other¶ 30 (19–40) 26 (13–39) 36 (17–55)

Perceived disadvantages§ 

   Restriction on individualized care 40 (29–52) 32 (19–45) 56 (37–75)

   Neglect of physicians’ own experience 14 (6–22) 13 (3–22) 16 (2–30)

   Restriction on physician’s liberty 11 (4–18) 11 (2–19) 12 (0–24)

   Other** 19 (10–29) 17 (6–28) 24 (7–41)

Comfort level with using the Pediatric Respiratory Assessment Measure

   Quite comfortable 92 (85–98) 89 (81–98) 96 (88–100)

   Comfortable 6 (0.2–11) 6 (0–13) 4 (0–12)

   Somewhat comfortable 2 (0–7) 4 (0–10) –

Data presented as % (95% CI). *Allied health care professionals include nurses and respiratory technicians; †Reasons for disagreement included recommendations 
for repeat salbutamol inhalations after the initial hour of treatment and the time commitment of following the pathway; ‡Reason for disagreement was that these 
patients require individualized care; §Categories are not mutually exclusive and total response may exceed 100%; ¶Other perceived advantages of the pathway were 
as follows: allowed for earlier administration of medication, ensured accountability, helped nurses anticipate physicians’ prescriptions, gave nurses and respiratory 
technicians more autonomy and provided an assessment tool for severity; **Other perceived disadvantages included initiation of the asthma pathway in cases for 
which the diagnosis was unclear or not confirmed, lack of flexibility to manage disease according to its progression, poor applicability of the asthma pathway to man-
age very severe or very mild cases, unproven validation (in 2006) of using the Pediatric Respiratory Assessment Measure in children older than preschool school 
age, no room to record clinical remarks and reduced active thinking on the part of trainees
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TABLE 3
Self-reported use of the asthma pathway

Health care professionals
Total (n=72) Physicians (n=47) Allied* (n=25)

Frequency of adherence to the pathway
  Almost always 83 (92–75) 81 (70–92) 88 (75–100)
   Often 13 (5–20) 13 (3–22) 12 (0–25)
   Sometimes 3 (0–7) 4 (0–10) –
   Rarely 1 (0–3) 2 (0–6) –
Frequency of complete versus partial adherence to the pathway (n=70) (n=46) (n=24)
   Create or request variations 64 (53–76) 70 (56–83) 54 (34–74)
   Follow the protocol completely 36 (24–47) 30 (18–44) 46 (26–66)
Variation in pathway by severity 
   Mild asthma (n=31) (n=20) (n=11)
      More treatment 42 (25–59) 55 (33–77) 18 (0–41)
   Moderate asthma (n=29) (n=19) (n=10)
      More treatment 79 (94–65) 74 (53–93) 90 (71–100)
   Severe asthma (n=22) (n=11) (n=11)
      More treatment 95 (90–100) 100 91 (72–100)
Reasons for variations† (n=72) (n=47) (n=25)
   Patient’s response to treatment 49 (37–61) 47 (33–61) 52 (32–72)
   Practical issues (eg, risk of vomiting) 43 (32–54) 47 (33–61) 36 (17–55)
   Own clinical judgement 35 (24–46) 38 (24–52) 4 (1–10)
   PRAM score at first assessment 19 (5–10) 13 (3–22) 32 (14–51)
   Patient’s preference for treatment 7 (1–13) 6 (0–13) 8 (0–19)
   Other‡ 4 (0–9) 6 (0–13) –
Tools used for assessment of severity† (n=72) (n=47) (n=25)
   PRAM 90 (83–97) 91 (84–99) 88 (75–100)
   Global assessment 81 (71–90) 83 (72–94) 76 (54–90)
   Oxygen saturation 69 (59–80) 68 (55–81) 72 (10–46)
   Peak expiratory flow rate 10 (3–17) 15 (4–25) –
   Another clinical score 1 (0–4) – 4 (0–12)
Use of PRAM at each assessment (n=72) (n=47) (n=25)
   Almost always 83 (75–92) 74 (62–87) 100 
   Often 14 (6–22) 21 (32–96) –
   Almost never 3 (0–7) 4 (0–10) –
Target delay for oral prednisone for the following: 
   Moderate asthma (n=64) (n=44) (n=20)
      Usually do not prescribe/administer 2 (0–5) 2 (0–7) –
      ≤60 min of triage 81 (58–91) 86 (71–97) 70 (50–90)
      61 min to 90 min of triage 13 (4–21) 9 (0.6–18) 20 (25–38)
      91 min to 120 min of triage 5 (0–9) 2 (0–7) 10 (0–23)
   Severe asthma (n=64) (n=36) (n=20)
      ≤30 min of triage  86 (77–94) 91 (82–99) 75 (56–94)
      31 min to 60 min of triage 13 (4–21) 7 (0–14) 25 (5–44)
      61 min to 90 min of triage 1 (0–4) 2 (0–7) –
Frequency of using ipratropium bromide for the following:
   Mild asthma (n=68) (n=45) (n=17)
      Sometimes 6 (0.03–13) 2 (0–7) 18 (3–36)
      Rarely 11 (3–19) 7 (0–14) 24 (3–44)
      Almost never  82 (73–92) 91 (82–99) 59 (35–82)
Moderate asthma (n=63) (n=45) (n=18)
   Almost always 5 (0–10) 7 (0–14) –
   Often 16 (7–25) 9 (1–17) 33 (12–55)
   Sometimes 41 (29–53) 33 (20–47) 61 (39–84)
   Rarely 11 (3–19) 13 (3–23) 6 (1–16)
   Almost never  27 (16–38) 38 (24–52)
Severe asthma (n=62) (n=44) (n=18)
   Almost always  74 (63–85) 68 (54–82) 89 (74–100)
   Often 16 (7–2  5) 20 (9–32) 6 (6–94)
   Sometimes 6 (0.3–13) 7 (0–14) 6 (1–16)
   Almost never 3 (0–8) 5 (0–11) –

Data presented as % (95% CI). Correct answers, where applicable are shaded in grey. *Allied health care professionals include nurses and respiratory technicians; 
†Categories are not mutually exclusive and total response (n and %) may exceed the total number surveyed; ‡Other reasons for creating variations to the asthma 
protocol included duration of illness before the emergency visit . PRAM Pediatric Respiratory Assessment Measure
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because of forgetfulness or obstacles to implementation. The 
present study highlighted the conflict between the desire to 
standardize versus individualize care, as well as several barriers to 
implementation, including knowledge of the pathway and the 
perceived importance of adapting treatment to patient response. 
As we did for the PRAM cut-off values, our results suggest that 
it is important to examine whether health outcomes are 
improved if response to treatment is incorporated into the path-
way. Clearly, better understanding of the barriers and solutions 
are required to bridge the intention-behaviour gap.

With respect to behaviour, most of our respondents reported 
being adherent to the guideline, although two-thirds also 
reported creating or requesting variations to the pathway, with 
even more describing the variations they made. Indeed, guide-
lines are intended to be just that – a guide, not a rule – because 
clinically, they are only one option for improving quality of 
care (24). The optimal balance between standardization and 
individualization of care for acute pediatric asthma patients is 
not known. Health care professionals indicated a preference for 
making treatment decisions based on their assessment of 
patient need. Most reported using more intensive treatment 
than recommended. The tendency to err on the side of over-
treatment would probably be better than undertreatment for 
cases involving acute exacerbation of asthma. Interestingly, 
self-reported use of treatment by the health care professionals 
conflicts with the observed low adherence in our setting, in 
which only approximately 40% of moderate and severe asthma 
patients receive timely treatment with systemic corticosteroids 
(7,8). This may reflect a misperception of one’s own practice or 
the tendency to decrease therapy in the presence of a good 
response to initial treatment. While adaptation is done in good 
faith, the benefit to patients of individualized versus standard-
ized care is called into question and should be explored.

The survey’s open-ended questions intended to provide us 
with a general overview of some of the barriers to pathway 
adherence. Most barriers to pathway uptake were internal, 
while barriers to timely administration of medications were 
external. Consistent with other studies, physicians tended to 
mention internal barriers while allied health care professionals 
tended to refer to external barriers (25,26). This is likely a 
reflection of current practice (ie, role distribution) where phys-
icians decide on the treatment and allied health care profes-
sionals administer the prescribed therapy.

Our study is strengthened by its multidisciplinary, represent-
ative sample population, which included all levels of health 
care professionals involved in the management of acute asthma 
(physicians, nurses and respiratory therapists) who cared for 
77% of patients with acute asthma during the study period. 
The present study must, however, be interpreted in light of 
the following limitations. First, with a 56% response rate, it is 
possible that a selection bias occurred. However, the absence 
of significant differences in the basic characteristics between 
respondents and nonrespondents was somewhat reassuring. 
Second, there was an under-representation of nurses who are 
primarily responsible for initiating treatment at triage. The 
combination of a nursing shortage and rotating shifts, in the 
absence of protected time to complete the survey, made it dif-
ficult to distribute and receive completed questionnaires to and 
from all eligible nurses. Third, it is possible that reported know-
ledge was overestimated because theoretically, all respondents 

had direct access to the care pathway when completing the 
survey. Fourth, a social desirability bias may have led some 
health care professionals to report more favourable attitudes 
and behaviour toward the pathway than those actually held. 
Finally, due to the anonymous nature of the survey, we were 
unable to validate reported versus documented adherence. 
Our survey was conducted in a single tertiary care pediatric 
ED; the results may not be generalizable to other institutions 
or settings.

ConCluSion
The results of our survey suggest that four years after imple-
mentation, the clear intention of almost all health care profes-
sionals is to adhere to the acute asthma care pathway. Barriers 
to implementation reported by physicians included gaps in the 
knowledge of the severity score, drugs and dosage, disagree-
ment with certain elements of the protocol, with suggestions 
for improvement and, importantly, the struggle between the 
proper balance between individualization versus standardiza-
tion of care. A sizable list provides some interesting leads of 
external barriers to implementation. While surveys can pro-
vide important preliminary information, focus groups may 
generate insight into barriers and help prioritize solutions to 
bridge the intention-behaviour gap in the management of 
acute pediatric asthma.
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