[bookmark: _GoBack]Additional file 1: Additional details relating to study methods
[bookmark: _Hlk484089977]The main CTK paper[1] and its associated online appendix detail the methods of the larger study, which generated the data reported in this paper. Selected methods specifically relevant to preventive care are described below.
1.1	Sample size 
[bookmark: _Hlk488219765]CTK targeted 6400 medical records for 17 important clinical conditions in children across four types of healthcare setting: General Practitioners (GPs) and specialist paediatricians in the community and, in hospitals, emergency department presentations and inpatient admissions. Four hundred records were targeted for each of 15 clinical conditions (Acute abdominal pain, Acute bronchiolitis, Acute gastroenteritis, Anxiety, Asthma, Attention deficit hyperactivity disorder, Autism, Croup, Depression, Diabetes, Eczema, Fever, Gastro-oesophageal reflux disease, Head injury, Otitis media, Tonsillitis, and Upper respiratory tract infection), with a further 400 shared between Anxiety (233 records) and Depression (167).
The proportion of medical records allocated to GPs varied by clinical condition, but GPs were routinely under-sampled, to ensure sufficient numbers of other healthcare settings. Any visit to a General Practitioner (GP) during the period 1 January 2012 to 31 December 2013 was considered. Without adjustment for the design effect, a minimum of 400 visits per condition was required to obtain national estimates with 95% Confidence Interval (CI) and precision of +/- 5%; as sampling for preventive care was opportunistic, no sample size could be pre-specified, but we anticipated that more than 400 of the 6400 records targeted for sampling would be eligible for assessment of preventive care indicators.
1.2 	Sampling Process
[bookmark: _Hlk506300921]A multistage stratified random sampling process was implemented. For logistical efficiency, sampling was conducted in three states, Queensland (QLD), New South Wales (NSW) and South Australia (SA), which together comprise 60.0% of the Australian population aged 15 years or younger in the 2012 and 2013 calendar years. State Departments of Health organize care within Health Districts: Hospital Health Services in QLD, Local Health Districts in NSW, and Local Health Networks in SA. For QLD, we targeted five Health Districts (two metropolitan, three regional), in NSW four Health Districts (two metropolitan, two regional), and in SA three Health Districts (two metropolitan, one regional). 
1.3	Sampling of records
SA was over-sampled relative to population and allocated 100 records/condition (cf. 45 records expected on a population allocation), with NSW and QLD allocated the remaining 300 pro rata relative to population.[2] Within each state, records were allocated to Metropolitan and Regional strata proportional to target populations, with the tertiary hospitals sharing the allocation appropriate to their geographical location.
The allocation of conditions to be sampled at each healthcare setting to achieve 400 per condition (or 233 anxiety and 167 for depression) was based on the following procedure: 
1. Data on the number of episodes of care by condition and healthcare were sourced as follows: GP data were sourced through personal communications with an established survey of GP activity;[3] data on SP occasions of care were estimated from published material;[4] and ED and inpatient data were sourced from personal communications with the NSW Department of Health;[5, 6]
2. These data were reviewed by expert clinicians, and used to estimate the proportion of frequency of attendance by healthcare setting for each condition, as shown in Table 2[footnoteRef:1] of the published protocol;[2]  [1:  The published protocol included occasions of care provided by clinical psychologists, for selected conditions; this aspect was deemed infeasible during implementation and removed. The nominal percentage of occasions of care allocated to psychologist was re-distributed, pro rata, to the other HCPs retained in the study.] 

3. HCP types with small numbers of attendances for a condition were over-sampled, and those with more numerous attendances were under-sampled, to create a revised sampling table that improved the accuracy of the point estimate for each healthcare setting.
The number of medical records targeted at GPs varied by condition, as the outcome of this process. Within the records selected at each GP, a single preventive care assessment was undertaken for each child that was eligible for one or more preventive care indicators. All visits in the medical record that was age-eligible for preventive care assessment was considered; routine ‘well-baby’ checks were, for example, therefore included in assessing preventive care.
Preventive care activities were expected at 2, 4, 6, 12, 18, 24 and 48 months of age. Each indicator was restricted to children of these ages. As shown in Table 2.1, different numbers of indicators are assessed at each time point.
Preventive care did not have a fixed date for an occasion of care, to allow for multi-episode assessments in a single record; surveyors were therefore directed to assign a dummy date of 31 December 2013 (i.e., the final date of the two-year survey period). Automated age-filtering of indicator questions, helped to reduce surveyors’ workload. As shown in eTable 1.1, assigning a dummy date and an eligibility window based on the dummy age effectively restricted sampling to specific birth date ranges; for example, assessments of actions planned at 2 months of age, with a dummy date of 31 December 2013, would only be offered to children born in the period 1 January 2013 to 31 October 2013. This procedure therefore artificially reduces the sample sizes of children eligible for assessment of preventive care, when compared to a method that assessed all children eligible for a preventive care assessment over the period 1 January 2012 to 31 December 2013.

eTable 1.1: Number of indicators and follow-up duration for children of different ages
	Age-target for indicator action
	Number of indicators
	Child’s dummy age at indicator assessment
	Eligibility window
	Eligible birth dates

	[bookmark: _Hlk487627653]2 months
	10
	2-11 months
	10 months
	1 January 2013 – 
31 October 2013

	4 months
	10
	4-11 months
	8 months
	1 January 2013 – 
31 August 2013

	6 months
	10
	6-11 months
	6 months
	1 January 2013 – 
30 June 2013

	12 months
	4
	12-23 months
	12 months
	1 January 2012 –
31 December 2012

	18 months
	4
	18-23 months
	6 months
	1 January 2012 –
30 June 2012

	24 months
	4
	24-35 months
	12 months
	1 January 2011 –
31 December 2011

	48 months
	1
	48-59 months
	12 months
	1 January 2009 –
31 December 2009


[bookmark: _Hlk489339508][bookmark: _Hlk489339167]
1.4	Sampling weights
There are two challenges in calculating an overall estimate of the appropriateness of preventive care. First, the different durations of eligibility windows for indicators at different age-points led to differential under-sampling of some age-points for preventive care (e.g., activities at 6 and 18 months were under-sampled by a factor of 4, while activities at 12, 24 and 48 months were only under-sampled by a factor of 2).  Second, as sampling was performed within records selected because they were thought to contain one or more targeted clinical conditions, this imposes an age-structure on the sample, resulting in larger numbers eligible for some ages than for others; for example, there were ~100 children with one or more eligible GP records born in 2013, but around 300 in other years.
Sampling weights were constructed in such a way as to address both of these issues simultaneously. Assessments of 43 indicators were broken into 7 sub-groups: sub-groups at 2, 4 and 6 months of age each had ten indicators; sub-groups at 12, 18 and 24 months of age each had four indicators; and the sub-group at 48 months of age each contained one indicator.
Sampling fractions were calculated at Health District level, using identical methods, separately for each of the 7 sub-groups:
 
Where the Area Sampling Fraction (SF) refers to Metropolitan or Regional geographical areas, and:

There was only one Health District without any assessments for a targeted age: one of the two Health Districts in Regional NSW had no assessments at 6 months of age. The Area SF for the other Health District in Regional NSW was therefore adjusted by only including in the numerator the population for the Health District with an eligible record; the denominator was unchanged, as the whole population in the NSW Regional Area.


The denominator (D) is the number of children aged 2, 4, 6, 12, 18, 24, or 48 months and expected to attend a GP in the period 1 January 2012 to 31 December 2013. This number was calculated as follows:
	
	Where:
[bookmark: _Hlk489369979]		Population is the relevant denominator population in each Health District,[7] aged 2, 4, 6, 12, 18, 24, or 48 months at any time during 1 January 2012 to 31 December 2013 – in each case this represents 24 months of births.

	Proportion attending GP was estimated from a secondary analysis of the Longitudinal Study of Australian Children, which linked MBS records to estimated probability of GP attendance.[8] We estimated, from the published data, that children aged 2-18 months had a 68.3% probability of visiting a GP each year; in the absence of information on the proportion visiting GPs over two years, we assumed independence and estimated a 90.0% probability over two years. At 24-months of age the probability of GP visit in one year was 65.8% (88.3% over two years, assuming independence), and at 48-months of age 70.0% (91.0% over two years).
The Sampling Weight was calculated as the inverse of the Sampling Fraction. Multiplying sampling weights by the number of records assessed for preventive care at each age point gives the total number of children of that age expected to visit a GP in 2012 and 2013 in that Health District (or in the case of Regional NSW, that Area). In calculating the overall estimate of appropriateness, these weights therefore compensate for the differential sampling windows, and the fact that the underlying (17 condition) CTK sample has a different age-structure to that of all children visiting GPs who were eligible for the preventive care indicators assessed in this study. 
1.5	Analysis 
States was specified as strata, and the primary sampling unit (Health District) was specified as the clustering unit. Clustering by practice (in addition to clustering by GPs within a practice, and by clustering within a patient) occurs at a level below clustering by health district and is controlled for in the statistical analysis by adjusting for clustering at the primary sampling unit (i.e. the first level of clustering sampled, the health district). Adjusting for clustering is necessary to ensure that confidence intervals are not narrower than they should be. This approach is built into SAS and is referred to as the ‘ultimate cluster assumption’, providing an approximation to adjusting for clustering at multiple levels.[9] Therefore, all sources of variability from subsequent stages of sampling are captured in the composite variance estimate under this assumption.[10] 
Domain analysis was used for analysing both indicators and both types of bundles.[10, 11] The overall estimate of appropriateness for preventive care was the weighted average of the indicator assessments. 
1.6	Results 
The table below summarises the sample sizes for each indicator question. This information is included in Table 2 of the manuscript, but is presented here in a summarised format focusing on the sample sizes by age of target assessment/intervention.


[bookmark: _Hlk22215655]eTable 1.2: Sample size for each indicator by target age for assessment/intervention.
	Indicator Number
	Age at which the assessment/intervention was targeted (months)

	
	2
	4
	6
	12
	18
	24
	48

	1
	98
	
	
	
	
	
	

	2
	
	91
	
	
	
	
	

	3
	
	
	80
	
	
	
	

	4
	99
	
	
	
	
	
	

	5
	
	91
	
	
	
	
	

	6
	
	
	80
	
	
	
	

	7
	99
	
	
	
	
	
	

	8
	
	91
	
	
	
	
	

	9
	
	
	79
	
	
	
	

	10
	99
	
	
	
	
	
	

	11
	
	91
	
	
	
	
	

	12
	
	
	80
	
	
	
	

	13
	99
	
	
	
	
	
	

	14
	
	91
	
	
	
	
	

	15
	
	
	80
	
	
	
	

	16
	99
	
	
	
	
	
	

	17
	
	91
	
	
	
	
	

	18
	
	
	80
	
	
	
	

	19
	99
	
	
	
	
	
	

	20
	
	91
	
	
	
	
	

	21
	
	
	80
	
	
	
	

	22
	99
	
	
	
	
	
	

	23
	
	91
	
	
	
	
	

	24
	
	
	79
	
	
	
	

	25
	99
	
	
	
	
	
	

	26
	
	91
	
	
	
	
	

	27
	
	
	80
	
	
	
	

	28
	
	
	
	279
	
	
	

	29
	
	
	
	
	140
	
	

	30
	
	
	
	279
	
	
	

	31
	
	
	
	
	140
	
	

	32
	
	
	
	279
	
	
	

	33
	
	
	
	
	141
	
	

	34
	
	
	
	279
	
	
	

	35
	
	
	
	
	141
	
	

	36
	
	
	
	
	
	289
	

	37
	
	
	
	
	
	290
	

	38
	
	
	
	
	
	290
	

	39
	101
	
	
	
	
	
	

	40
	
	92
	
	
	
	
	

	41
	
	
	83
	
	
	
	

	42
	
	
	
	
	
	313
	

	43
	
	
	
	
	
	
	273
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