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Assessing the adherence to guidelines in the management of croup in Australian 

children: a population-based sample survey 

Abstract  

Objective 

To determine the extent to which care received by Australian children presenting with croup 

is in agreement with Clinical Practice Guidelines (CPGs). 

Design 

Retrospective population based-sample survey. Croup clinical indicators were derived from 

CPGs.  

Data sources/study setting 

Medical records from three healthcare settings were sampled for selected visits in 2012 and 

2013 in three Australian states. 

Data collection 

Data were collected by nine experienced paediatric nurses, trained to assess eligibility for 

indicator assessment and adherence to CPGs. Surveyors undertook criterion-based medical 

record reviews using an electronic data collection tool.  

Results 

Documented guideline adherence was lower for General Practitioners (65.9%; 95% CI: 60.8-

70.6) than Emergency Departments (91.1%; 95% CI: 89.5-92.5) and inpatient admissions 

(91.3%; 95% CI: 88.1-93.9). Overall adherence was very low for a bundle of 10 indicators 

related to assessment (4.5%; 95% CI: 2.4-7.6), but higher for a bundle of four indicators 

relating to avoidance of inappropriate therapy (83.1%; 95% CI: 59.5-96.0).   

Conclusions 

Most visits for croup were characterized by appropriate treatment in all healthcare settings. 

However, most children had limited documented clinical assessments, and some had 
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unnecessary tests or inappropriate therapy, which has potential quality and cost implications. 

Universal CPG and clinical assessment tools may increase clinical consistency.  
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Introduction 

Laryngotracheobronchitis, or “croup”, is a common paediatric condition most frequently 

affecting children under the age of 4 years and representing nearly 2% of all general practice 

(GP) visits in that age group.[1] The Bettering the Evaluation and Care of Health study 

estimated that over 150,000 GP visits occur annually in Australia for croup.[1] Younger 

children are often more seriously affected and infants are at greatest risk of hospitalisation.[2] 

The classic syndrome is characterised by a barking cough and hoarse voice following a brief 

coryzal illness; in more serious cases it is associated with inspiratory stridor and respiratory 

distress from upper airway oedema and obstruction. The condition typically results from a 

viral upper respiratory tract infection[3, 4] and investigations are not required to  make the 

diagnosis.[3] However, croup does need to be differentiated from more serious causes of 

airway obstruction including foreign body inhalation, angioedema/anaphylaxis and serious 

infections such as bacterial tracheitis, upper airway abscess or acute epiglottitis; the latter 

now less common following routine vaccination against Haemophilus influenzae Type B.[5]  

Management of croup includes corticosteroids (oral, nebulised or parenteral, depending upon 

severity) to treat airway swelling and obstruction, and oxygen when required.[6-15] The 

addition of nebulised adrenaline benefits the patient when airway oedema causes severe 

respiratory distress or hypoxia, requiring a more rapid onset of action pending the 

corticosteroid effect.[17, 18] Many patients with mild croup can now be safely managed in an 

outpatient setting.[19]  

Although clinical practice guidelines (CPGs) for the management of croup exist, previous 

studies have highlighted variation in recommendations,[20] and lack of consensus on many 

aspects of management including the type and dose of steroid, and timing of adrenaline 

therapy.[21] The paucity of robust clinical studies is a likely contributing factor to the lack of 

consensus. Despite this, croup CPGs have been shown to be useful in guiding care. Chin et al. 
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demonstrated that the introduction of a croup guideline in the Emergency Department (ED) 

was safe and effective in reducing variation in care and  decreased admissions and length of 

stay, without adverse events.[22] However, even when CPGs are available, they may not 

always be utilized and complied may be low.[23] Whilst data exists on the management of 

croup in primary care including the inappropriate use of antibiotics in approximately 3% of 

patients,[1] little is known about the adherence to guidelines in EDs and hospitalizations. 

Children presenting to hospitals are more likely to have more severe disease but it is not yet 

known whether this is associated with a greater rate of inappropriate management including 

ancillary testing or antibiotic prescription.  

In order to address this knowledge gap, CareTrack Kids (CTK) assessed care of Australian 

children aged ≤ 15 years, in 2012 and 2013, to determine the proportion of children 

presenting with croup that receive care in line with CPG recommendations.[24]  

Methods 

The CTK methods have been described in detail elsewhere.[24, 25] We describe some 

aspects specifically relevant to croup. 

Development of indicators 

We modified and applied the RAND-UCLA method to develop indicators,[26] which are 

defined as a measurable component of a standard or guideline, with explicit criteria for 

inclusion, exclusion, time frame and practice setting.[27] 

A systematic search for Australian and international CPGs for croup relevant for the years 

2012-2013 yielded nine CPGs,[7-15] from which 53 candidate recommendations were 

extracted. Full details of the search strategy are provided in online table S1 of our protocol 

paper.[28] Recommendations were screened for eligibility and excluded if they: (1) contained 

indefinite wording (e.g., “may”, “could”); (2) had a low likelihood of being documented; (3) 
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consisted of guiding statements without recommended actions; or (4) addressed aspects of 

care deemed out of scope of the CTK study such as “structure-level” recommendations. 

Thirty-one recommendations were excluded, with the remaining 22 subjected to review. 

These recommendations were reviewed by experts (11 paediatricians in total; 3 internal, 8 

external) over a two-stage multi-round modified Delphi process, which comprised an email-

based three-round “internal review” and a collaborative, online, wiki-based two-round 

“external review”, custom-designed for the study.[28] 

Experts scored each recommendation against three criteria (acceptability, feasibility and 

impact)[28] and recommended inclusion or exclusion with external reviewers also using a 

nine-point Likert scale to score each indicator as representative of appropriate care.[26, 28] 

Reviewers completed their assignments independently to minimise group-think.[29] Twelve 

final recommendations were ratified by this process and formatted into 26 medical record 

audit indicator questions. All indicator questions are shown in Appendix 1. 

Sample size, sampling process and data collection 

A minimum of 400 medical record reviews per condition was required to obtain national 

estimates with 95% CIs and precision of ±5%, without adjustment for design effects. CTK 

therefore targeted 400 medical records for croup. If any of the medical records reviewed for 

the other 16 CTK conditions contained a visit for croup, a separate assessment of adherence 

was made for each indicator. Information on the general sampling methods have been 

published;[24] additional details specific to croup can be found in Appendix 2. Briefly, we 

sampled three healthcare settings (hospital inpatients and ED presentations, and consultations 

at GPs) in randomly-selected health department administrative units (health districts) in 

Queensland, New South Wales and South Australia, for children aged ≤ 15 years receiving 
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care in 2012 and 2013. For the broader CTK study, the recruitment rate was 92% for 

hospitals, and estimated to be 24% for GPs (see Appendix 2).  

Data were collected by nine experienced paediatric nurses, trained to assess eligibility for 

indicator assessment and adherence to CPGs. Surveyors undertook criterion-based medical 

record reviews using a specifically designed electronic data collection tool originally developed 

for the CareTrack Adults study (see Appendix 2) and assessed the record for evidence that the 

participant presented for management of croup in the years 2012 and 2013. To identify 

eligible visits, hospitals used ICD-10 J05.0 and SNOMED-CT 71186008 and GPs used their 

local systems. These lists of visits were ordered randomly and sampled sequentially until the 

allocated quota for each site was met. 

Medical records were reviewed on-site at each participating facility during March–October 

2016. Figure 1 displays the breakdown of assessments for croup in Australia, by state and 

healthcare provider type. 

 

Figure 1: Croup assessments by state and healthcare provider type 

<Insert Figure 1> 

 

Analysis 

At indicator level, the estimated proportions adherent was measured as the percentage of 

eligible indicators (i.e., indicators answered either ‘Yes’ or ‘No’) which were scored as ‘Yes’. 

Adherence results for some clinically-related indicators were aggregated as bundles of care. 

When assessing bundle adherence, a visit was only included if there were responses for all 

component indicators.  
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Weights were constructed as specified in Appendix 2, to adjust for oversampling of states and 

healthcare settings and for sampling within health districts.[24] The weighted data were 

analysed in SAS version 9.4 (SAS Institute Inc, North Carolina, USA), using the 

SURVEYFREQ procedure. Variance was estimated by Taylor series linearization and the 

primary sampling unit (health district) was specified as the clustering unit. Stratification and, 

where appropriate, domain analysis was used (see Appendix 2). Exact 95% CIs were 

generated using the modified Clopper-Pearson method, except when the point estimate was 

0% or 100%, the unmodified Clopper-Pearson method was used.[30] In both indicator and 

bundle reports, results were suppressed if there were <25 eligible visits. GP results were 

compared to both ED and inpatient results using the F-test approximation of the Rao-Scott 

chi-square test (or modified version of the test when design correction was negative), which 

adjusts for the design effect; ED and inpatient results were not compared statistically as the 

same child frequently had both types of care. 

Ethical considerations 

We received primary ethics approval from relevant bodies including hospital networks 

(HREC/14/SCHN/113; HREC/14/QRCH/91; HREC/14/WCHN/68) and the Royal Australian 

College of General Practitioners (NREEC 14-008), and 34 site-specific approvals. Australian 

Human Research Ethics Committees can waive requirements for patient consent for external 

access to medical records if the study entails minimal risk to HCPs and patients;[25] all 

relevant bodies provided this approval.  

Results 

There were 728 children with 982 visits with one or more assessable CPG indicators for 

croup. Over half the children in the sample were under three years of age (53%), with almost 

two-thirds male (64%); see Table 1. The field team conducted 15,010 eligible indicator 
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assessments for 982 visits, at a median of 15 indicators per visit. Croup visits were assessed 

in 71 GP, 34 ED and 23 inpatient settings.  

Adherence to guidelines 

The assessed adherence for each indicator is shown in Table 2, overall and by setting. Overall 

adherence is not reported for six of the 26 indicators, as they had fewer than 25 assessments. 

For the 20 indicators where adherence was reported, overall adherence ranged from 12.3% 

for indicator CROU06 (“… children diagnosed with severity recorded as mild, moderate, or 

severe”) to 100% for CROU24 (“… severe croup who were administered nebulised 

adrenaline and improved, were observed for 4 hours”). The interquartile range for adherence 

in the 20 indicators reported was 51.5% to 99.4%. Assessment of peripheral capillary oxygen 

saturation and oxygen requirement had an estimated 16.5% adherence (CROU05; 95% CI: 

11.3-23.0) and fewer than half of visits (47.4%) had a mental state assessment recorded 

(CROU02). Encouragingly, the vast majority of children were appropriately not ordered chest 

(97.5%; 95% CI: 92.3-99.6; CROU08) or  lateral neck x-ray (99.9%; 95% CI: 99.5-100; 

CROU09), nasopharyngeal aspirate (99.1%; 95% CI: 97.8-99.7; CROU07) or blood 

investigations (99.8%; 95% CI: 99.2-100; CROU10); adherence was high in all settings.   

The estimated adherence of two bundles is shown in Table 3, both sampled in all three 

healthcare settings. Bundle A assessed the documentation of ten assessment indicators 

(CROU01 to CROU10) and estimated 4.5% as adherent to all ten (95% CI: 2.4-7.6). Bundle 

B covered four indicators (CROU14 to CROU17) relating to the provision of inappropriate, 

non-evidence-based treatment and found that in 16.9% of visits (95% CI: 4.0-40.5; i.e., 100 

minus estimated adherence) children received some form of inappropriate treatment, 

including inappropriate prescription of antibiotics in 15.5% of visits (CROU16). 
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Overall adherence by setting is presented in Table 4. Adherence in GP (65.9%; 95% CI: 60.8-

70.6) was lower than either ED (91.1%; 95% CI: 89.5-92.5; p<0.0001) or inpatient settings 

(91.3%; 95% CI: 88.1-93.9; p<0.0001). As shown in Table 2, three clinical indicators had 

<25% adherence at GPs: assessment of heart rate (CROU01), assessment of oxygen 

saturation (CROU05), and classification of severity (CROU06).  

Discussion 

This study highlights the variability in different aspects of assessment and care provided to 

Australian children presenting with croup. Oxygen saturation was assessed and documented 

in only one in six visits (CROU05), and only one in eight had the severity of disease assessed 

and documented (CROU06). This was unexpected as the assessment of severity determines 

the level of care a child receives including the use of nebulised adrenaline, steroid dose and 

formulation (oral, parenteral or nebulised), and duration of monitoring. It is possible that 

assessments (formal or informal) were performed but not documented; estimation of care 

delivered but not documented has been reported to be around 10%.[31] Research suggests 

that some aspects of care (e.g., medication, immunisations) are more likely to be documented 

in the medical record than others (e.g., background or patient history, clinicians’ impression 

of the case, and information provided to patients)[32, 33] and a discrepancy in the care 

provided with what is documented has been previously reported.[31] 

A thorough assessment is required in order to diagnose croup and exclude more serious 

conditions such as bacterial tracheitis, acute epiglottis and upper airway abscesses that 

although infrequent, should never be missed. In undertaking clinical croup assessment, 

clinicians need to consider signs of toxicity which includes assessment of heart rate, 

oxygenation and degree of airway obstruction (+/- stridor) yet our study demonstrated that 

these were the indicators with the poorest adherence. Furthermore, just over one-third of 

visits showed documentation of written education being given to carers regarding potential 
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alternative diagnoses and reasons to (re)present for a review in hospital (CROU26). Despite 

the lack of documentation regarding severity, this study confirms that the diagnosis of croup 

is mostly made without ancillary testing and that children with croup are not being 

inappropriately investigated, exposed unnecessarily to radiation via X-Rays, and healthcare 

costs are not wasted on unnecessary tests.  

Although documentation of disease severity was infrequent, in severe croup appropriate 

institution of adrenaline therapy (98%, CROU21) and subsequent observation for 4 hours 

(100%, CROU24) occurred which suggest that clinicians provide care in line with CPGs on 

those occasions when they recognize severe croup. However, as only one in eight visits had 

the severity of croup documented (CROU06) there may be underestimations of treatment in 

severe disease. The lower rates of oxygenation assessment by GPs (CROU05, 2% versus 

>95% in ED/IP) may reflect mild cases making up the bulk of community presentations. This 

is supported by the fact that only four severe visits with croup, with eligible indicators, were 

seen in GP settings in this study. Routine measurement of oxygen saturation is not 

recommended in some CPGs[14] as saturations are unlikely to be abnormal unless croup is 

severe or there is concomitant lower respiratory tract pathology causing ventilation-perfusion 

mismatch. If croup severity is assessed and documented appropriately, the need to perform 

routine oxygen saturation assessment for mild croup may not be necessary in future 

guidelines. 

The study demonstrates that adherence rates for corticosteroid treatment is low in mild to 

moderate croup with stridor (CROU18); the best estimates from our study suggest that in one 

in four visits, children are not receiving corticosteroids.  It is difficult to determine if this was 

a result of missed corticosteroid dosing in moderate disease, conflicting recommendations of 

the effectiveness of steroids in mild croup[3, 14, 17] or a result of corticosteroids being 

prescribed appropriately but at a dose that differed from the indicator (CROU18). The 
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adherence rate for corticosteroids in severe croup in ED (CROU22) was 100% but there were 

insufficient numbers to assess GP and inpatient settings. There is a significant body of 

evidence that supports the use of corticosteroids in the management of croup if there are signs 

of stridor or if it is severe.[34] The indicators used in this study take into account the 

inconsistent recommendations[21] regarding steroid choice and administration route (i.e., 

IM/IV/PO prednisone or dexamethasone, or nebulised budesonide) yet, despite this, about a 

quarter of children with stridor did not receive steroids as recommended. This also reinforces 

the need for appropriate assessment and documentation of severity. 

Self-selection of GPs, and the estimated 24% recruitment rate for GPs, could lead to bias in 

the estimated guideline adherence. It is plausible that self-selected practices were more 

confident of their guideline adherence, potentially leading to overestimation of the quality of 

care in the CareTrack Kids study. However, we found that about one in five children were 

treated inappropriately with antibiotic therapy in general practice, in contrast to hospital 

settings where very few received antibiotics (<1% for both inpatient and ED settings; 

CROU04). This difference may be the result of limited education and understanding of the 

pathophysiology of croup, pressure from care-givers to prescribe antibiotics or because of 

patient comorbidities requiring concomitant antibiotic treatment.  

The strength of this study is that over 700 children with croup were included and the analysis 

involved GP and ED presentations as well as children admitted to hospital. There were over 

900 visits assessed. One limitation of the study is that it is a retrospective review of medical 

records. The analysis by setting revealed a marked difference in the assessment of a child 

with croup by GPs when compared with hospital-based clinicians, which may represent a 

lack of appropriate documentation due to time constraints or other barriers in primary care. 

Some assessments, such as mental state assessment, may have been undertaken informally 

and not specifically documented; the same possibility arises with parent/carer education. 
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Other interventions such as assessment of oxygen saturations and supplementary oxygen 

requirement are, on the face of it, more likely to be documented when done. 

Most children presenting to EDs or admitted to hospital will have undergone a triage process 

by nursing staff with physiological assessment tools that that would generally include an 

assessment of observations (heart rate, respiratory distress +/- oxygenation) which may not be 

routinely performed in general practice. Moreover, the children presenting to GPs may 

represent mild cases, which may explain why a significant proportion of visits did not have a 

documented assessment of severity including heart rate, stridor, saturations, and mental status 

assessment. Despite this, treatment for mild and moderate croup with corticosteroids 

(CROU18) was 72% (95% CI: 37.5-94.2), not too dissimilar to the performance in 

Emergency Departments at 83% (95% CI 69.9- 92) but greater variability in the primary care 

setting was noted. 

The variability of guideline adherence has implications about the quality of care children with 

croup receive in different healthcare settings. Inappropriate management of conditions such 

as croup can lead to poor value healthcare; for example, prescribing of unnecessary 

antibiotics accelerates antimicrobial resistance with an associated cost burden to the health 

system. Although most children presenting with croup were not exposed to unnecessary 

testing or investigations, the limited assessment and/or documentation of this assessment and 

use of antibiotics in the primary care setting may indicate that without universally accepted 

CPGs children remain at risk of over or under treatment, with significant implications for 

healthcare providers and families. 

Conclusion 

Most children presenting to health care providers with croup received appropriate treatment 

and did not undergo unnecessary investigations. However, many children had a limited 



13 
 

documented clinical and severity assessment which is essential to guide ongoing care. 

Outpatient management has proven to be safe and successful for milder cases but children 

need to be accurately assessed to determine appropriateness. 

Lack of documentation is likely to be a major contributing factor in the results of this study; a 

clinical tool prompting appropriate assessment and documentation of physiological 

parameters and severity may be useful to clinicians. A standardized national croup CPG that 

outlines the standards of care could increase clinical consistency, minimize treatment 

variation, reduce potential adverse effects, reduce healthcare costs and optimize the 

assessment and care provided for Australian children with croup. 
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Table 1: Characteristics of the children, 2012 - 2013 

Characteristic 

Children in the CTK Study 

No. (%) 

Agea -   

< 1 year  95 (13.0) 

1 - 2 years  293 (40.2) 

3 - 4 years  177 (24.3) 

5 - 11 years  162 (22.3) 

12 - 15 years  1 (0.1) 

Male   466 (64.0) 

a The child’s age was calculated as the age at visit where there was only one, or the midpoint of the child’s age 

at their first and last croup visit, when multiple visits. The minimum age included was 29 days. 
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Table 2: Adherence to clinical practice guidelines, by clinical indicator, 2012 - 2013 

Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

CROU01 

Children diagnosed with 

croup had their heart rate 

assessed. 

GP 398 496 10.5 (1.2, 34.2) 

ED 321 403 98.1 (95.7, 99.3) 

Inpatient 70 83 100 (95.7, 100) 

Overall 728 982 23.8 (10.5, 42.5) 

CROU02 

Children diagnosed with 

croup had their mental state 

assessed. 

GP 398 496 39.6 (23.4, 57.5) 

ED 321 403 91.3 (84.7, 95.7) 

Inpatient 70 83 91.1 (71.7, 98.9) 

Overall 728 982 47.4 (33.7, 61.4) 

CROU03 

Children diagnosed with 

croup had their work of 

breathing assessed. 

GP 398 496 49.5 (35.6, 63.4) 

ED 321 403 89.9 (81.8, 95.2) 

Inpatient 70 83 93.8 (76.7, 99.5) 

Overall 728 982 55.6 (43.7, 67.2) 

CROU04 

Children diagnosed with 

croup were assessed for 

stridor. 

GP 398 496 51.1 (24.9, 76.9) 

ED 321 403 87.2 (78.6, 93.2) 

Inpatient 70 83 99.6 (94.9, 100) 

Overall 728 982 56.8 (37.0, 75.0) 

CROU05 

Children diagnosed with 

croup had their SpO₂ and 

oxygen requirement 

assessed. 

GP 394 490 2.1 (0.5, 5.7) 

ED 321 403 95.9 (90.6, 98.7) 

Inpatient 69 82 100 (95.6, 100) 

Overall 724 975 16.5 (11.3, 23.0) 

CROU06 

Children diagnosed with 

croup had their severity 

recorded as mild, moderate, 

or severe. 

GP 398 496 8.2 (2.7, 18.3) 

ED 321 402 36.5 (27.2, 46.8) 

Inpatient 70 83 23.1 (5.0, 54.1) 

Overall 728 981 12.3 (6.9, 19.9) 
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Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

CROU07 

Children diagnosed with 

croup did not have a 

nasopharyngeal aspirate. 

GP 397 495 99.3 (97.2, 99.9) 

ED 321 402 97.7 (94.3, 99.3) 

Inpatient 70 83 98.5 (93.0, 99.9) 

Overall 727 980 99.1 (97.8, 99.7) 

CROU08 

Children diagnosed with 

croup did not have a chest x-

ray. 

GP 397 495 97.6 (89.6, 99.9) 

ED 321 402 96.7 (94.1, 98.4) 

Inpatient 68 81 96.5 (86.6, 99.7) 

Overall 727 978 97.5 (92.3, 99.6) 

CROU09 

Children diagnosed with 

croup did not have a lateral 

neck x-ray. 

GP 397 495 100 (99.3, 100) 

ED 321 402 100 (99.1, 100) 

Inpatient 70 83 94.7 (79.0, 99.6) 

Overall 727 980 99.9 (99.5, 100) 

CROU10 

Children diagnosed with 

croup did not have blood 

tests. 

GP 397 495 100 (99.3, 100) 

ED 321 402 98.7 (97.0, 99.5) 

Inpatient 68 81 96.8 (87.1, 99.8) 

Overall 727 978 99.8 (99.2, 100) 

CROU11 

Children aged less than 3 

months who presented with 

croup and any of the 

following:  expiratory 

wheeze or loss of voice, toxic 

appearance or high-grade 

fever, drooling, difficulty 

swallowing, anxiety, 

prolonged or recurrent stridor 

were assessed for epiglottitis. 

GP 0 0 Insufficient data 

ED 0 0 Insufficient data 

Inpatient 0 0 Insufficient data 

Overall 0 0 Insufficient data 

GP 0 0 Insufficient data 
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Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

CROU12 

Children aged less than 3 

months who presented with 

croup and any of the 

following:   expiratory 

wheeze or loss of voice; 

toxic appearance or high-

grade fever;  drooling; 

difficulty swallowing;  

anxiety;  prolonged or 

recurrent stridor  were 

assessed for an inhaled 

foreign body. 

ED 0 0 Insufficient data 

Inpatient 0 0 Insufficient data 

Overall 0 0 Insufficient data 

CROU13 

Children aged less than 3 

months who presented with 

croup and any of the 

following: expiratory wheeze 

or loss of voice, toxic 

appearance or high-grade 

fever, drooling, difficulty 

swallowing, anxiety, 

prolonged or recurrent stridor 

were assessed for bacterial 

tracheitis. 

GP 0 0 Insufficient data 

ED 0 0 Insufficient data 

Inpatient 0 0 Insufficient data 

Overall 0 0 Insufficient data 

CROU14 

Children diagnosed with 

croup were not treated with 

mist, humidified or cold air. 

GP 398 496 98.7 (97.2, 99.5) 

ED 321 402 99.6 (97.5, 100) 

Inpatient 70 83 100 (95.7, 100) 

Overall 728 981 98.8 (97.7, 99.5) 

CROU15 
GP 398 496 99.9 (99.0, 100) 

ED 321 402 100 (99.1, 100) 
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Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

Children diagnosed with 

croup were not treated with 

anti-tussives. 

Inpatient 70 83 100 (95.7, 100) 

Overall 728 981 99.9 (99.3, 100) 

CROU16 

Children diagnosed with 

croup were not treated with 

antibiotics. 

GP 397 493 81.9 (51.0, 97.2) 

ED 318 399 99.3 (97.3, 99.9) 

Inpatient 68 81 99.0 (93.7, 100) 

Overall 724 973 84.5 (59.2, 97.1) 

CROU17 

Children diagnosed with 

croup were not treated with 

sedatives. 

GP 398 496 99.9 (99.0, 100) 

ED 321 401 100 (99.1, 100) 

Inpatient 70 83 100 (95.7, 100) 

Overall 728 980 99.9 (99.3, 100) 

CROU18 

Children diagnosed with 

mild to moderate croup and 

who had signs of stridor were 

prescribed:  prednisolone at 1 

mg/kg, and repeated 12-24 

hours later OR  a single dose 

of Oral Dexamethasone 0.15 

mg/kg, OR  Nebulised 

Budesonide 2 mg if oral is 

not tolerated. 

GP 186 225 72.3 (37.5, 94.2) 

ED 208 245 82.9 (69.9, 92.0) 

Inpatient 31 36 93.9 (74.5, 99.7) 

Overall 400 506 74.8 (50.0, 91.5) 

CROU19 

Children with moderate to 

severe croup AND SpO₂ less 

than 93% had oxygen 

administered. 

GP 3 3 Insufficient data 

ED 9 9 Insufficient data 

Inpatient 5 5 Insufficient data 

Overall 16 17 Insufficient data 

CROU20 
Children diagnosed with 

severe croup and had a SpO₂ 

GP 1 1 Insufficient data 

ED 6 6 Insufficient data 
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Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

of less than 93% had oxygen 

administered.  

Inpatient 3 3 Insufficient data 

Overall 10 10 Insufficient data 

CROU21b 

Children diagnosed with 

severe croup received 

nebulised adrenaline 

ED 24 25 98.8 (84.1, 100) 

Inpatient 16 16 Insufficient data 

Overall 30 41 98.0 (87.9, 100) 

CROU22 

Children diagnosed with 

severe croup received 

Dexamethasone or 

Prednisolone (IM/IV/PO), or 

Nebulised Budesonide. 

GP 3 3 Insufficient data 

ED 25 26 100 (86.8, 100) 

Inpatient 16 16 Insufficient data 

Overall 34 45 59.5 (11.2, 96.2) 

CROU23c 

Children with severe croup 

who presented to their GP 

were transferred by 

ambulance to an Emergency 

Room/hospital 

GP 4 4 Insufficient data 

Overall 4 4 Insufficient data 

CROU24b 

Children diagnosed with 

severe croup who were 

administered nebulised 

adrenaline and improved, 

were observed for 4 hours 

ED 22 23 Insufficient data 

Inpatient 14 14 Insufficient data 

Overall 28 37 100 (90.5, 100) 

CROU25b 

Children diagnosed with 

severe croup who were 

stridor free at rest (four hours 

post nebulised adrenaline) 

AND whose parents were 

provided with croup 

factsheet, education or 

advice, were discharged 

ED 27 29 73.8 (53.7, 88.5) 

Inpatient 14 14 Insufficient data 

Overall 37 43 75.1 (58.3, 87.7) 

GP 276 341 33.8 (24.7, 43.9) 
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Indicator 

ID Indicator Description 

Healthcare 

Setting 

No. of 

Childrena 

No. of 

Visits 

Proportion Adherent, 

% (95% CI) 

CROU26 

Parents/carers of children 

with croup who become toxic 

(pale, very high fever, 

tachycardic) were advised to 

seek urgent medical advice. 

ED 166 203 67.7 (45.8, 85.0) 

Inpatient 41 48 53.5 (14.6, 89.4) 

Overall 471 592 37.8 (30.1, 46.1) 

Legend: ID=Identifier; GP=General Practitioner; ED=Emergency Department; SpO2=Peripheral capillary 

oxygen saturation; IM=Intra-muscular; IV=Intravenous; PO=By mouth. 

a The overall number of children may be smaller than the sum of the settings, as children admitted to Emergency 

Departments are sometimes also admitted as inpatients for treatment of the same condition 

b This indicator was only assessed in ER and inpatient settings. 

c This indicator was only assessed in GP practices.  
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Table 3: Adherence to clinical practice guidelines, by bundle of care, 2012 - 2013 

Bundle 

ID Bundle Description 

Indicator 

IDsa 

Healthcare 

Setting 

No. of 

Childrenb 

No. of 

Visits 

Proportion 

Adherent, 

% (95% 

CI) 

A 

Children diagnosed with 

croup received 

appropriate assessment. 

1 - 10 

GP 393 489 0.0 (0.0, 0.8) 

ED 321 402 
30.4 (21.4, 

40.7) 

Inpatient 67 80 
19.7 (3.7, 

49.7) 

Overall 723 971 4.5 (2.4, 7.6) 

B 

Children diagnosed with 

croup did not receive 

inappropriate treatment. 

14 - 17 

GP 397 493 
80.3 (51.7, 

96.0) 

ED 318 398 
98.9 (97.0, 

99.7) 

Inpatient 68 81 
99.0 (93.7, 

100) 

Overall 724 972 
83.1 (59.5, 

96.0) 

Legend: ID=Identifier; GP=General Practitioner; ED=Emergency Department;  

a In Table 2, the indicator ID was preceded by ‘CROU’. 

b The overall number of children may be smaller than the sum of the settings, as children admitted to Emergency 

Departments are sometimes also admitted as inpatients for treatment of the same condition 
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Table 4: Adherence to clinical practice guidelines, by healthcare setting, 2012 - 2013 

Healthcare setting 

No. of 

Childrena 

No. of 

Visits 

No. of 

Indicators 

Assessed 

Proportion 

Adherent, 

% (95% 

CI) 

General Practitioner 398 496 7508 65.9 (60.8, 

70.6) 

Emergency Department 321 403 6195 91.1 (89.5, 

92.5) 

Inpatient 70 83 1307 91.3 (88.1, 

93.9) 

a The overall number of children may be smaller than the sum of the settings, as children admitted to Emergency 

Rooms are sometimes also admitted as inpatients for treatment of the same condition 
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Figure 1: Croup assessments by state and healthcare provider type 

 

Figure 1 legend: Total number of visits to Emergency Departments = 403; total number of admissions 

to hospital = 83; total number of visits to General Practitioners = 496. Total number of croup 

assessments in: New South Wales = 329; Queensland = 347; and South Australia = 306. Total number 

of visits assessed for care of croup in sampling frame = 982. 
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