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Understanding the structure
and processes of primary health care
for young indigenous children
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FRACGP;4 Ross Bailie MBBS, PhD;3 Karen M. Edmond MBBS, PhD;1 Daniel McAullay PhD1,5
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University of Western
Australia, Crawley,
Western Australia,
Australia
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ABSTRACT
INTRODUCTION: Primary health care organisations need to continuously reform to more
effectively address current health challenges, particularly for vulnerable populations. There is
growing evidence that optimal health service structures are essential for producing positive
outcomes.
AIM: To determine if there is an association between process of care indicators (PoCIs) for
important young indigenous child health and social issues and: (i) primary health-care service
and child characteristics; and (ii) organisational health service structures.
METHODS: This was a cross-sectional study of 1554 clinical child health audits and associated system assessments from 74 primary care services from 2012 to 2014. Composite PoCIs
were developed for social and emotional wellbeing, child neurodevelopment and anaemia.
Crude and adjusted logistic regression models were fitted, clustering for health services.
Odds ratios and 95% confidence intervals were derived.
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RESULTS: Overall, 32.0% (449) of records had a social and emotional wellbeing PoCI, 56.6%
(791) had an anaemia PoCI and 49.3% (430) had a child neurodevelopment PoCI. Children
aged 12–23 months were significantly more likely to receive all PoCIs compared to children
aged 24–59 months. For every one point increase in assessment scores for team structure
and function (aOR 1.14, 95% CI 1.01–1.27) and care planning (aOR 1.14, 95% CI 1.01–1.29)
items, there was a 14% greater odds of a child having an anaemia PoCI. Social and emotional
wellbeing and child neurodevelopment PoCIs were not associated with system assessment
scores.
DISCUSSION: Ensuring young indigenous children aged 24–59 months are receiving quality
care for important social and health indicators is a priority. Processes of care and organisational systems in primary care services are important for the optimal management of anaemia
in indigenous children.
KEYWORDS: Indigenous health; health services; health systems; paediatrics; epidemiology

Introduction
Internationally, the health and social wellbeing of
young indigenous children are of major concern.1
In Australia, young Aboriginal and Torres Strait
Islander children (hereafter ‘indigenous’) remain
a high-risk group for experiencing adverse health

and social outcomes such as otitis media,2 child
neurodevelopment delay3 and birth outcomes
such as prematurity and low birthweight4 compared to non-indigenous Australian children.
Despite this, improvements in primary health
care, coupled with major policy and funding
changes, has resulted in an increase of important

CSIRO Publishing
Journal Compilation © Royal New Zealand College of General Practitioners 2018
This is an open access article licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License

J Prim Health Care
2018;10(3):267–278.
doi:10.1071/HC18006
Published online 28 August 2018

CORRESPONDENCE TO:
Natalie A. Strobel
School of Biomedical
Sciences, The University of
Western Australia, 35 Stirling
Highway, Crawley, WA 6009,
Australia
natalie.strobel@uwa.edu.au

267

Original SCIENTIFIC Paper
Original RESEARCH: CLINICAL

WHAT GAP THIS FILLS
What is already known: Organisational health service structures
have enabled primary health-care services to improve their
quality of care for indigenous adult chronic disease management
and maternal care; however, there is little information on how
the organisation of health systems structures influences the
processes of care for important health and wellbeing indicators
for young indigenous children.
What this study adds: This research highlights that organisational
health service structures are important for the delivery and management of anaemia for indigenous children. Primary health-care
services should be supported in delivering social and emotional
wellbeing, child neurodevelopment and anaemia care for children
aged 25–59 months.

child health indicators including child health assessments and vaccination coverage.4–7
Primary health care plays an important role
in the delivery of community and preventive
health services. However, providing high-quality
care remains an ongoing challenge.8 Detailed
measurement and evaluation of the quality of
care delivered to indigenous children is needed
to track and improve service delivery. This can be
determined through understanding the relationship and interplay between the three categories of
quality of care: structure (attributes and organisational structures that define a health system);
processes (delivering and receiving care); and
outcomes (the consequences or effect of care
on health status).9 Good structural systems are
expected to lead to good processes of care and
ultimately improved outcomes.9 It is therefore
important to objectively assess the relationship
between these three categories and service delivery to children in real world situations.
The Assessment of Chronic Illness Care (ACIC)
tool was developed to help health services understand the organisation of care within their
systems, identify areas for improvement and
evaluate the level and nature of these changes
for people living with a chronic disease.10 The
ACIC team identified six areas of system change:
delivery system design, self-management, clinical
information systems, linkages to community
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r esources, decision support, and organisation of
the health system.10 In 2005, the Audit and Best
Practice for Chronic Disease (ABCD) programme
(a continuous quality improvement (CQI) programme in Australia) modified the ACIC tool,
added three items (cultural competence, laboratory management and pharmacy management)
and developed the Systems Assessment Tool
(SAT).11 The SAT has enabled indigenous health
services to assess their health-care systems and
improve the quality of care they provide.11,12
To date, the SAT has been used to assess the quality of care for diabetes and pregnancy.11,13,14 The
SAT has yet to be used to assess on a broad scale
the quality of care delivered through organisations of care (structures) for indigenous children
and key process of care indicators (PoCIs) for
important childhood health and social issues,
in particular, social and emotional wellbeing,
anaemia and child neurodevelopment. Therefore, the objectives of this study were to determine whether there was an association between
social and emotional wellbeing, anaemia and
child neurodevelopment PoCIs and: (i) primary
health-care service and child characteristics; and
(ii) organisational health service structures. It
was hypothesised that fully supported organisations and structures within health services would
result in increased improvement in processes of
care for indigenous children.

Methods
Study setting
This was a retrospective cross-sectional study of
1554 child health audits that included SAT data
from remote, rural and urban primary healthcare services that participated in the ABCD
programme in Queensland, Northern Territory,
South Australia and Western Australia from
2012 to 2014. The most recent record for each
child was included.

Data collection
ABCD audits
Annual child health audits from participating
primary health-care services were completed by
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primary care staff who had received training by
ABCD educators.15,16 Files had to meet the following criteria to be eligible for auditing: (1) child is
aged 3 months to 14 years at the audit date; (2)
child is a resident in the community for at least
6 months (or half of the time since birth if aged
<6 months); and (3) child has no major health
anomalies such as heart defects or inherited
disorders.
A random sample of at least 30 files was selected
for audit from each participating primary healthcare service. The sampling process included
stratification of sex to ensure similar numbers. The
auditors read each client file (electronic and paper)
and recorded information in a standardised precoded data collection tool. Child characteristics
included: date of birth, age, sex, indigenous status,
attendance at the primary care centre in the
previous 12 months, reason for the last attendance
(acute care, health check, vaccination, other)
and receipt of any child health checks in the last
12 months (Australian Commonwealth funded
[Medicare 715] or other child health check).
Health centre characteristics included governance
(Aboriginal community-controlled health
service or government operated), location (urban,
rural or remote) and number of CQI audits the
primary care centre had completed. The auditors
scored ‘yes’ in the audit tool if there had been
any documentation in the client file in the last 12
months, ‘no’ if there was no documentation and
‘not applicable’ if a service was not recommended
or scheduled within that jurisdiction.
The ABCD audit tool included 11 pre-coded
items about social and emotional wellbeing
services, seven on anaemia and six on child
neurodevelopment. Descriptions of these items
are provided in Supplementary material table 1
(available at journal’s website).
SAT audit
The SAT (Supplementary material table 2)
included five components (delivery system
design; information systems and decision
support; self-management support; links
with community, other health service and
other services; and organisational influence
and integration), with multiple items for each

Table 1. Key characteristics of audits and health-care centres for indigenous
children aged 3–59 months
Number of audits
(n = 1554)

Number of health
services (n = 74)

Health service characteristics
Governance
Aboriginal community controlled
105 (6.8)
4 (5.4)
Government
1449 (93.2)
70 (94.6)
Year of data collection
2012
320 (20.6)
15 (20.3)
2013
902 (58.0)
41 (55.4)
2014
332 (21.4)
18 (24.3)
Population size
<500
698 (44.9)
43 (58.1)
500–999
530 (34.1)
17 (23.0)
≥1000
326 (21.0)
14 (18.9)
Location
Remote
1373 (88.4)
65 (87.8)
Rural
120 (7.7)
6 (8.1)
Urban
61 (3.9)
3 (4.1)
Continuous quality improvement participation (number of audits completed)
1
293 (18.8)
11 (14.9)
2
194 (12.5)
9 (12.2)
≥3
1067 (68.7)
54 (73.0)
Systems assessment participation (number of assessments completed)
1
439 (28.2)
19 (25.7)
2
94 (6.1)
4 (5.4)
≥3
1021 (65.7)
51 (68.9)
Health service provider who first saw the child
Indigenous health worker
169 (10.9)
N/A
Nurse
1128 (72.6)
N/A
General practitioner
170 (10.9)
N/A
Other
87 (5.6)
N/A
Child characteristics
Sex of child
Male
797 (51.3)
N/A
Female
757 (48.7)
N/A
Age (months)
3–11
368 (23.7)
N/A
12–23
338 (21.7)
N/A
24–59
848 (54.6)
N/A
Type of child health check completed in the last 12 months
Medical benefits schedule
662 (42.6)
N/A
(MBS) 715
Other child health check
439 (28.2)
N/A
Not known / not recorded
453 (29.2)
N/A
Reason for last clinic attendance
Acute care
780 (50.2)
N/A
Immunisation
212 (13.7)
N/A
Child health check
361 (23.2)
N/A
Other
201 (12.9)
N/A
Data are presented as n (%).
N/A (not applicable).
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270

479

>=1000

100

30

Rural

Urban

15 (50.0)

29 (29.0)

405 (31.8)

149 (31.1)

97 (34.5)

203 (31.5)

126 (39.3)

220 (27.0)

182

970

2

≥3

340 (35.1)

45 (24.7)

64 (25.3)

1.00

1.54
(0.50–4.73)

0.98
(0.25–3.84)

389

92

924

1

2

≥3

329 (35.6)

11 (12.0)

109 (28.0)

1.00

0.66
(0.12–3.63)

0.25
(0.06–1.01)

1397

Total
audits
n
791 (56.6)

0.463

0.527

0.517

0.947

0.050

0.530

0.454

0.980

0.633

0.052

931

84

382

976

176

245

40

87

1270

448

293

656

314

826

257

1318

79

554 (59.5)

31 (36.9)

206 (53.9)

575 (58.9)

84 (47.7)

132 (53.9)

19 (47.5)

35 (40.2)

737 (58.0)

281 (62.7)

169 (57.7)

341 (52.0)

195 (62.1)

435 (52.7)

161 (62.6)

751 (57.0)

40 (50.6)

1.16
(0.44–3.09)

0.43
(0.17–1.13)

1.00

1.33
(0.57–3.07)

0.74
(0.26–2.06)

1.00

0.37
(0.54–2.47)

0.37
(0.09–1.57)

1.00

2.18
(1.24–3.84)

1.69
(0.81–3.56)

1.00

0.96
(0.44–2.11)

0.58
(0.31–1.08)

1.00

1.00

0.87
(0.19–3.87)

aOR*
95% CI

Anaemia
PoCIs
received
n (%)

Health service characteristics

P
value

3.47
0.073
(0.89–13.51)

0.64
(0.19–2.12)

1.00

1.32
(0.55–3.16)

1.33
(0.56–3.11)

1.00

0.97
(0.42–2.26)

0.50
(0.26–1.00)

1.00

1.00

0.70
(0.23–2.13)

aOR*
95% CI

Systems Assessment participation (number of assessments completed)

253

1

CQI participation (number of audits completed)

1275

Remote

Location

281

<500

500–999

645

321

2014

Population size

814

2013

103 (38.1)

417 (32.1)

1300

270

32 (30.5)

449 (32.0)

PoCIs
received
n (%)

105

1405

2012

Year of data collection

Government

Aboriginal community
controlled

Governance

Total

Total
audits
n

Social and emotional wellbeing

0.764

0.086

0.509

0.561

0.302

0.179

0.007

0.164

0.925

0.087

0.853

P value

Table 2. Associations between key characteristics and process of care indicators in indigenous children aged 3–59† months

656

47

170

668

77

128

24

70

779

317

182

374

154

541

178

807

66

873

Total
audits
n

346 (52.7)

26 (55.3)

58 (34.1)

350 (52.4)

41 (53.2)

39 (30.5)

11 (45.8)

23 (32.9)

396 (50.8)

156 (49.2)

89 (48.9)

185 (49.5)

69 (44.8)

269 (49.7)

92 (51.7)

397 (49.2)

33 (50.0)

430 (49.3)

PoCIs
received
n (%)

1.09
(0.15–7.72)

1.12
(0.17–7.43)

1.00

2.09
(0.68–6.38)

2.33
(0.51–10.56)

1.00

0.32
(0.07–1.44)

0.25
(0.06–1.03)

1.00

1.46
(0.95–3.27)

1.13
(0.48–2.65)

1.00

1.29
(0.51–3.29)

1.02
(0.50–2.10)

1.00

1.00

3.07
(0.91–10.3)

aOR*
95% CI

Neurodevelopment
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Continued

0.930

0.905

0.196

0.273

0.136

0.055

0.360

0.780

0.588

0.956

0.070

P value
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1039

149

78

Nurse

General practitioner

Other

Female

VOLUME 10 • NUMBER 3 • September 2018 J OURNAL OF PRIMARY HEALTH CARE

331

718

12–23

24–59

195 (27.2)

107 (32.3)

147 (41.3)

211 (30.9)

238 (32.9)

31 (39.7)

39 (26.2)

335 (32.2)

44 (31.7)

382

397

Other child health check

Not known / not
recorded

1.00

1.35
(1.01–1.79)

176

320

188

Immunisation

Child health check

Other

73 (38.8)

111 (34.7)

47 (26.7)

218 (30.2)

86 (21.7)

102 (26.7)

261 (41.7)
0.235

0.93
(0.73–1.16)

1.00

0.87
(0.61–1.24)

0.74
(0.57–0.96)

0.736

0.439

0.022

0.41
<0.001
(0.30–0.58)

0.78
(0.51–1.18)

1.00

0.040

48 (60.8)

80 (52.6)

604 (58.6)

59 (43.4)

717

183

320

172

722

401

388

608

813

330

254

680

410 (57.2)

125 (68.3)

204 (63.8)

74 (43.0)

388 (53.7)

143 (35.7)

228 (58.8)

420 (69.1)

450 (55.4)

222 (67.3)

119 (46.9)

381 (56.0)

0.84
(0.57–1.25)

1.00

0.56
(0.43–0.74)

0.62
(0.49–0.77)

0.33
(0.24–0.46)

0.97
(0.65–1.45)

1.00

1.00

1.68
(1.30–2.18)

0.60
(0.38–0.95)

0.98
(0.80–1.19)

1.00

1.10
(0.61–1.98)

1.19
(0.79–1.78)

1.00

0.83
(0.59–1.16)

aOR*
95% CI

Anaemia
PoCIs
received
n (%)

Child characteristics

79

152

1030

136

Total
audits
n

PoCIs (process of care indicators); aOR (adjusted odds ratio); CI (confidence interval); CQI (continuous quality improvements).
† Anaemia composite measure completed for children aged 6–59 months.
* Adjusted for sex, year of data collection, geographic location, governance, CQI participation.

721

Acute care

Reason for last clinic attendance

626

Medical benefits
schedule (MBS 715)

0.484

0.375

0.088

0.460

P
value

2.07
<0.001
(1.53–2.81)

0.92
(0.73–1.16)

1.00

1.31
(0.72–2.36)

0.71
(0.47–1.05)

1.00

0.88
(0.62–1.24)

aOR*
95% CI

Type of child health check completed in the last 12 months

356

3–11

Age (months)

723

682

Male

Sex of child

139

Indigenous health
worker

Health service provider who first saw the child

PoCIs
received
n (%)

Social and emotional wellbeing

Total
audits
n

0.395

<0.001

<0.001

<0.001

0.889

<0.001

0.028

0.806

0.759

0.402

0.273

P value

87

186

143

457

222

267

384

284

331

258

412

461

43

114

611

105

Total
audits
n

47 (54.0)

103 (55.4)

73 (51.0)

207 (45.3)

55 (24.8)

134 (50.2)

241 (62.8)

113 (39.8)

162 (48.9)

155 (60.1)

203 (49.3)

227 (49.2)

19 (44.2)

58 (50.9)

303 (49.6)

50 (47.6)

PoCIs
received
n (%)

0.85
(0.52–1.41)

1.00

0.78
(0.53–1.14)

0.61
(0.44–0.85)

0.23
(0.15–0.35)

1.02
(0.66–1.59)

1.00

1.00

1.80
(1.12–2.90)

2.68
(1.69–4.25)

0.94
(0.71–1.26)

1.00

0.96
(0.50–1.85)

1.16
(0.66–2.02)

1.00

0.74
(0.53–1.04)

aOR*
95% CI

Neurodevelopment

0.535

0.197

0.003

<0.001

0.926

0.015

<0.001

0.690

0.913

0.600

0.080

P value
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component. The SAT was self-completed in each
primary health-care service by staff and a trained
CQI facilitator. Each item within a component
was scored as 0–2 (limited), 3–5 (basic), 6–8
(good) and 9–11 (fully developed) by the health
service. The tool included a brief description of
each component and item to help health service
staff decide on their existing support. The
CQI facilitator helps health service staff reach
agreement about what best represents their health
system. Each component score was calculated
as the mean of the individual items. The overall
organisation of the health system score was the
mean of the four component scores. We did not
include the self-management component of the
SAT due to perceptions that this was of limited
relevance to the study outcomes.

assessment for Aboriginal and Torres Strait
Islander people23 were also consulted in the
development of the PoCIs. To develop the PoCIs,
there had to be commonality in individual
items between jurisdictions. The PoCIs were
dichotomised into a score of ‘yes’ if an audit
record showed evidence that all items had been
completed or ‘no’ if records were partially or not
completed (Supplementary material table 3).

Statistical analysis
Descriptive statistics were calculated as counts
and percentages for all categorical data, and
median and interquartile ranges (IQR, 75%
percentile – 25% percentile) for continuous data.
Data analyses were conducted using STATA 13.1
(StataCorp, College Station, TX, USA).

Definitions
PoCIs and child and primary
health service characteristics

We defined PoCIs as:
Social and emotional wellbeing: using four items
comprising advice provided to parents or carers at least once in the last 12 months about:
domestic environment, social support, housing
condition and child stimulation for all children
aged 3–59 months.
Anaemia: using two items comprising advice
provided at least once in the last 12 months about
nutrition and haemoglobin, documented in the
last 12 months for all children aged 6–59 months.
Child neurodevelopment: using five items comprising assessment provided in the last 12 months
for parent–child interaction (<2 years), developmental milestones, vision and hearing testing
for all children aged 3–59 months. Advice about
physical and mental stimulation of the child was
also included for all children aged 3–59 months.
The PoCIs were developed using the Primary
Clinical Care Manual for Queensland,17,18
the Central Australian Rural Practitioners
Association (CARPA) standard treatment
manuals for Northern Territory and South
Australia19 and the Kimberley Aboriginal
Medical Service guidelines.20,21 The Medicare
Benefits Schedule (MBS) child health check 22
and the National guide to a preventive health

272

To examine the effect of primary health-care
service and child characteristics on the probability of having a PoCI, multilevel binomial models
with an exchangeable correlation structure and
robust standard errors were used. Adjusted
logistic regression models were fitted using generalised estimating equations and the primary
health-care service as the clustering variable.
Odds ratios and 95% confidence intervals (95%
CI) were derived. Important explanatory variables were constructed a priori and included:
sex, year of data collection, geographic location,
governance and CQI participation.
PoCIs and SAT components
To assess associations between SAT components
and the three PoCIs, crude and adjusted logistic
regression models were fitted using generalised
estimating equations and the primary healthcare service as the clustering variable. Multilevel
binomial models with an exchangeable correlation structure and robust standard errors were
also constructed, and odds ratios and 95% CIs
were derived. Important explanatory variables
were constructed a priori and included: year of
data collection, geographical location, governance, CQI participation and the number of
health areas SAT was related to.
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1.01
(0.91–1.13)

0.95
(0.86–1.06)

0.96
(0.82–1.12)

1.01
(0.86–1.16)

0.99
(0.88–1.12)

1.01
(0.89–1.16)

1.09
(0.96–1.24)

1.02
(0.87–1.19)

Clinical
leadership

Appointments
and scheduling

Care planning

Systematic
approach to
follow up

Continuity of
care

Client access/
cultural
competence

Physical
infrastructure,
supplies and
equipment

Overall
component

0.836

0.180

0.836

0.891

0.930

0.594

0.356

0.777

0.564

P- value

1.02
(0.86–1.23)

1.11
(0.98–1.26)

1.01
(0.89–1.16)

0.98
(0.86–1.13)

1.00
(0.86–1.17)

0.96
(0.82–1.13)

0.94
(0.85–1.05)

1.04
(0.92–1.18)

1.05
(0.91–1.22)

aOR‡
(95% CI)

0.768

0.109

0.834

0.795

0.973

0.651

0.300

0.499

0.516

P- value

1.07
(0.93–1.24)

1.00
(0.90–1.12)

1.04
(0.94–1.16)

1.01
(0.91–1.13)

0.99
(0.88–1.12)

1.12
(0.98–1.27)

1.04
(0.94–1.15)

1.02
(0.93–1.12)

1.12
(1.01–1.24)

OR
(95% CI)

0.333

0.958

0.446

0.821

0.917

0.085

0.432

0.725

0.026

P- value

1.08
(0.92–1.27)

1.01
(0.91–1.12)

1.04
(0.94–1.16)

0.99
(0.87–1.12)

1.00
(0.88–1.13)

1.14
(1.01–1.29)

1.01
(0.92–1.10)

1.04
(0.94–1.15)

1.14
(1.01–1.27)

aOR‡
(95% CI)

Anaemia
(n = 791/1397)*

0.345

0.807

0.440

0.856

0.997

0.034

0.830

0.434

0.028

P- value

0.97
(0.82–1.14)

0.94
(0.83–1.05)

1.02
(0.90–1.16)

1.00
(0.89–1.12)

1.02
(0.88–1.19)

0.97
(0.83–1.14)

1.01
(0.90–1.14)

0.94
(0.85–1.04)

0.98
(0.87–1.11)

OR
(95% CI)

0.714

0.268

0.738

0.936

0.762

0.725

0.843

0.241

0.788

P- value

0.96
(0.81–1.15)

0.95
(0.84–1.07)

1.02
(0.89–1.17)

0.98
(0.86–1.12)

1.01
(0.87–1.17)

0.97
(0.84–1.11)

0.98
(0.87–1.11)

0.94
(0.84–1.05)

1.00
(0.87–1.16)

aOR‡
(95% CI)

Neurodevelopment
(n = 430/873)*

0.667

0.363

0.776

0.814

0.922

0.613

0.758

0.288

0.965

P- value

OR (odds ratio); aOR (adjusted odds ratio); CI (confidence interval).
† Anaemia composite measure completed for children aged 6–59 months.
* Number of children who received process of care indicators/total number who were assessed as having a process of care indicator.
‡ Adjusted for year of data collection, geographical location, governance, continuous quality improvement participation, number of health areas the Systems Assessment Tool was related to.

1.04
(0.91–1.18)

Team structure
and function

OR
(95% CI)

Social and emotional wellbeing
(n = 449/1405)*

Table 3. Association between delivery systems design and process of care indicators in indigenous children aged 3–59† months
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Research Ethics Committees in the states and
territories involved: the Human Research Ethics
Committee of the Northern Territory Department of Health and Menzies School of Health Research (HREC-205 EC00153); Central Australian
Human Research Ethics Committee (HREC-12–
53); Queensland Human Research Ethics Committee of the Darling Downs Health Services
District (HREC/11/QTDD/47); South Australian
Indigenous Health Research Ethics Committee
(04–10–319); Curtin University Human Research
Ethics Committee (HR140/2008); Western
Australian Country Health Services Research
Ethics Committee (2011/27); Western Australian
Aboriginal Health Ethics Committee (111–8/05);
University of Western Australia Human Research Ethics Committee (RA/4/1/5051); and the
Australian National University (2017/560).

Results
During 2012–14, there were 1554 records audited
from 74 primary health-care services that completed the SAT (Table 1). Most health services
(94.6%, 70/74) were government run, serviced a
population of <500 people (58.1%, 43/74), were in
remote locations (87.8%, 65/74) and had participated in three or more CQI cycles (73.0%, 54/74)
(Table 1). Approximately half (54.6%, 848/1554)
of records audited were for children aged
between 24 and 59 months.

PoCIs and child and primary
health service characteristics
Less than one-third of records (32.0%, 449) had a
social and emotional wellbeing PoCI, 56.6% (791)
had an anaemia PoCI and just under half (49.3%,
430) had a child neurodevelopment PoCI (Table
2). Children aged 12–23 months had increased
odds of receiving a PoCI for social and emotional
wellbeing (aOR 1.35, 95% CI 1.01–1.49), anaemia
(aOR 1.68, 95% CI 1.30–2.18) and child neurodevelopment (aOR 1.80, 95% CI 1.12–2.90) compared to children aged 24–59 months (Table 2).
Children who received acute care were less likely
to have a PoCI for social and emotional wellbeing
(aOR 0.74, 95% CI 0.57–0.96), anaemia (aOR 0.62,
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95% CI 0.49–0.77) and child neurodevelopment
(aOR 0.61, 95% CI 0.44–0.85) than children who
received a child health check (Table 2).

PoCIs and SAT components
Two items within the delivery system design SAT
component were significantly associated with
the anaemia PoCI. For every one point increase
in the team structure and function item, there
was a 14% greater odds of having an anaemia
PoCI (aOR 1.14, 95% CI 1.01–1.27) (Table 3). A
similar trend was shown for care planning where
for every one point increase in the care planning
item, there was also a 14% greater odds of having
the anaemia PoCI (aOR1.14, 95% CI 1.01–1.29)
(Table 3). Social and emotional wellbeing and
child neurodevelopment PoCIs were not influenced by delivery systems design (Table 3). There
was no association between information systems
and decision support, links with community and
other health and non-health services or organisational influence and integration on any of the
three PoCIs (Table 4–6). For all three PoCIs,
there was little difference in the median and
interquartile ranges for each system assessment
item and component between children receiving
the PoCI and children who did not (Supplementary material table 4).

Discussion
There was wide variation on the delivery of
PoCIs, with 32.0% of children receiving PoCIs
for social and emotional wellbeing, 56.6% for
anaemia and 49.3% for child neurodevelopment.
Children who were aged 12–23 months were
more likely to receive the PoCIs than children
aged 24–59 months. Contrary to our expectations, there was little association between an
organisation’s health structures and processes of
care for social and emotional wellbeing and child
neurodevelopment. However, we found that the
delivery system design component, which included items for team structure and function and
care planning, were associated with the process
of care provided for anaemia.
Based on the reporting of child health indicators,
CQI has improved the delivery of many child
health milestones and brief interventions over
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OR (odds ratio); aOR (adjusted odds ratio); CI (confidence interval).
† Anaemia composite measure completed for children aged 6–59 months.
* Number of children who received process of care indicators/total number who were assessed as having a process of care indicator.
‡ Adjusted for year of data collection, geographical location, governance, continuous quality improvement participation, number of health areas the Systems Assessment Tool was related to.

0.242
0.91
(0.77–1.07)
0.829
0.98
(0.81–1.18)
0.694
1.03
(0.87–1.23)
0.391
1.08
(0.91–1.29)
0.981
0.815
1.02
(0.86–1.21)
Overall
component

1.00
(0.84–1.19)

0.212
0.92
(0.82–1.07)
0.627
0.97
(0.85–1.12)
0.712
0.98
(0.88–
1.09)
0.817
1.01
(0.90–1.14)
0.414
0.613
0.97
(0.86–1.10)
Specialist–
generalist
collaborations

0.95
(0.84–1.07)

0.163
0.90
(0.78–1.04)
0.773
0.98
(0.82–1.15)
0.304
1.09
(0.93–1.28)
0.169
1.12
(0.95–1.33)
0.733
0.616
1.04
(0.89–1.22)
Evidence-based
guidelines

1.03
(0.88–1.21)

0.99
(0.84–1.16)
0.752
1.02
(0.87–1.22)
0.579
1.04
(0.90–1.21)
0.456
1.06
(0.91–1.24)
0.437
1.07
(0.90–1.26)
0.388
1.07
(0.92–1.25

aOR‡
(95% CI)
P-value
OR
(95% CI)

P-value

aOR‡
(95% CI)

P-value

OR
(95% CI)

P-value

aOR‡
(95% CI)

P-value

OR
(95% CI)

Neurodevelopment
(430/873)*
Anaemia
(n = 791/1397)*
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Maintenance and
use of electronic
client lists

It is our understanding that this is the first study
to investigate associations between a standardised SAT assessment of quality of care and the

Social and emotional wellbeing
(n = 449/1405)*

In contrast, there has been little focus on the
more complex processes of care needed for social
and emotional wellbeing and child neurodevelopment, and this is reflected in the lower PoCIs
that we reported for these two conditions.27 The
delivery of child neurodevelopment assessments
has been shown to vary across primary healthcare services, and researchers have recently called
for a more system-wide approach to improve
delivery, recording and monitoring.28 There
has been a recent emphasis on the importance
of child neurodevelopment and the delivery of
social and emotional services in family-centred
care practice. Thus, it is expected that we will see
improvements in the provision of care for these
important areas in the coming years.29,30

Table 4. Association between information systems and decision support and process of care indicators in indigenous children aged 3–59† months

There has been much concern in primary healthcare centres about the high levels of iron-deficiency anaemia in young indigenous children.24
Substantial emphasis in recent years on improving these rates in remote regions has included
improving primary and secondary prevention
through implementing CQI initiatives, health
sector forums and community engagement.
In our study, elements of team structure and
functioning including team leadership, defining
roles and responsibilities and building capacity,
as well as care planning that includes planning
as part of routine practice, and consistency with
best practice guidelines, were shown to be positive in improving anaemia care. Capacity building with health service providers for anaemia
care has fostered important changes in health
services and provided quality care to children.25
Alternatively, non-adherence to guidelines has
resulted in poor management of children with
anaemia.26

P-value

time.4 As a result, we anticipated that 50% of records would achieve our PoCIs. However, social
and emotional wellbeing (32%) fell well short
of this. In contrast, anaemia (60%) and child
neurodevelopment (49%) reached the expected
target. Our data also indicate that the provision
of care varies greatly, depending on the routine
service provided.

0.863
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0.97
(0.88–1.08)

0.98
(0.89–1.08)

1.02
(0.92–1.13)

0.99
(0.87–1.12)

Linking health centre clients to
outside resources

Working in the community

Communication and
cooperation on regional health
planning and development of
health resources

Overall component

0.877

0.766

0.674

0.631

0.952

P-value

0.96
(0.85–1.11)

1.0
(0.89–1.11)

0.97
(0.88–1.08)

0.96
(0.86–1.07)

0.98
(0.85–1.13)

0.633

0.969

0.609

0.470

0.777

0.97
(0.86–1.08)

1.00
(0.91–1.10)

0.96
(0.87–1.06)

0.97
(0.88–1.07)

0.98
(0.89–1.08)

0.565

0.986

0.438

0.579

0.728

P-value
OR
P-value
aOR‡
(95% CI)
(95% CI)

0.92
(0.82–1.04)

0.96
(0.88–1.06)

0.94
(0.85–1.04)

0.93
(0.84–1.03)

0.96
(0.87–1.06)

aOR‡
(95% CI)

Anaemia
(n = 791/1397)*

0.190

0.449

0.221

0.167

0.424

P-value

1.00
(0.86–1.16)

1.02
(0.92–1.13)

1.02
(0.91–1.14)

0.96
(0.85–1.08)

0.99
(0.86–1.14)

OR
(95% CI)

0.956

0.736

0.771

0.458

0.880

P-value

0.94
(0.81–1.09)

0.98
(0.88–1.09)

0.98
(0.87–1.11)

0.92
(0.82–1.04)

0.95
(0.83–1.10)

aOR‡
(95% CI)

Neurodevelopment
(430/873)*

0.408

0.678

0.798

0.165

0.492

P-value

1.06
(0.92–1.22)

1.00
(0.89–1.12)

1.00
(0.87–1.16)

Quality
improvement
strategies

Integration of
health system
components

Overall component

0.955

0.949

0.446

0.637

P-value

1.00
(0.86–1.16)

0.98
(0.88–1.11)

1.08
(0.92–1.25)

0.96
(0.83–1.11)

aOR‡
(95% CI)

0.993

0.793

0.355

0.565

P-value

1.04
(0.92–1.19)

1.06
(0.95–1.17)

1.03
(0.91–1.17)

1.01
(0.91–1.12)

OR
(95% CI)

0.505

0.285

0.655

0.873

P-value

1.03
(0.90–1.18)

1.03
(0.93–1.15)

1.05
(0.92–1.20)

0.99
(0.88–1.11)

aOR‡
(95% CI)

Anaemia
(n = 791/1397)*

0.644

0.516

0.462

0.877

P-value

0.91
(0.78–1.06)

0.94
(0.83–1.07)

0.92
(0.79–1.07)

0.92
(0.81–1.06)

OR
(95% CI)

0.231

0.345

0.295

0.258

P-value

0.88
(0.75–1.02)

0.91
(0.80–1.07)

0.89
(0.77–1.03)

0.90
(0.78–1.05)

aOR‡
(95% CI)

Neurodevelopment
(430/873)*

0.097

0.163

0.124

0.172

P-value

OR (odds ratio); aOR (adjusted odds ratio); CI (confidence interval).
† Anaemia composite measure completed for children aged 6–59 months.
* Number of children who received process of care indicators/total number who were assessed as having a process of care indicator.
‡ Adjusted for year of data collection, geographical location, governance, continuous quality improvement participation, number of health areas the Systems Assessment Tool was related to.

0.97
(0.84–1.11)

Organisational
commitment

OR
(95% CI)

Social and emotional wellbeing
(n = 449/1405)*

Table 6. Association between organisational influence and integration and process of care indicators in indigenous children aged 3–59† months

OR (odds ratio); aOR (adjusted odds ratio); CI (confidence interval).
† Anaemia composite measure completed for children aged 6–59 months.
* Number of children who received process of care indicators/total number who were assessed as having a process of care indicator.
‡ Adjusted for year of data collection, geographical location, governance, continuous quality improvement participation, number of health areas the Systems Assessment Tool was related to.

1.00
(0.88–1.15)

Communication and
cooperation on governance
and operation of the health
centre and other communitybased organisations and
programs

OR
(95% CI)

Social and emotional wellbeing
(n = 449/1405)*

Table 5. Association between links with community, other health services and other services and process of care indicators in indigenous children aged 3–59† months
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processes of care delivered to indigenous children
in primary health care. It has previously been
shown that a health-care system’s organisational
influence and integration is positively associated
with the quality of care provided to adults for
diabetes control (HbA1C), blood pressure and
total cholesterol levels.31 However, we found no
association between the organisation of health
systems and the provision of care for children as
measured by our neurodevelopment and social
and emotional wellbeing PoCIs. Almost 70% of
the health services had completed at least three
or more SAT cycles, thus this may have improved
the organisation of all the health-care systems in
terms of these PoCIs over time. It is also possible
that other factors have resulted in this lack of
association, including lack of assessment of communication and patient-centred care, which were
not included in our analysis and the potential for
under-reporting in health records. Despite this,
processes of care and organisational systems in
primary care services were shown to be important for the optimal management of anaemia in
indigenous children and should be enhanced.

study, the findings are not necessarily generalisable to all primary health-care services. Most of
the health services were government-run (94.6%),
located in remote areas (87.8%) and serviced
populations of <500 (58.1%) people. This also
limits the potential generalisability of findings
to other health services, in particular Aboriginal
Community-Controlled Health Organisations.

There are several limitations to this study.
Although guidance and facilitation was provided
to local health centre staff and managers to
complete the SAT, in practice, they were largely
completed by front-line primary health-care
teams without direct standardised support. This
is likely to influence how the tool was completed.
It was decided that the process of care delivered
should be maximal and therefore included all elements documented. Although the PoCIs have not
been validated, we believe this study has demonstrated an important use of them. In addition,
we constructed them through ensuring that they
were specific, measurable, attainable, relevant
and trackable. It is also possible that for some
levels of care, there was no or little documentation of this in the health-care records.
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