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Abstract

Objective

This study aimed to investigate the pattern of general practice services utilization for Austra-

lian children and to examine socio-demographic disparities in general practitioner (GP)

visits.

Methods

We used the linked data from the nationally representative Longitudinal Study of Australian

Children (LSAC) and the Medicare Australia claims data record. We used survey negative

binomial and logistic regression to examine the socio-demographic factors associated with

the utilisation of general practice services.

Results

The average number of annual GP visits gradually declined from 7.0 at 0–1 year old to 2.4 at

5–8 years (p< .001 for trend) in the infant cohort and from 3.5 at 2–4 years to 2.0 at 9–12

years (p < .001 for trend) in the child cohort. Girls were more likely to visit GPs than boys at

0–1 year old in the infant cohort (RR = 1.06, 95%CI: 1.02–1.11) and at 2–4 years in the child

cohort (RR = 1.09, 95%CI: 1.04–1.14), but there were no differences at 2–4 to 5–8 year age

periods in the infant cohort and at 5–8 to 9–12 year age period in the child cohort. Children

from non-English speaking background were more likely to have a greater number of GP

visits compared with their counterparts from English-speaking and Indigenous background

up to eight year old in both cohorts (all p < .001). Children from families with the higher

socio-economic position, children without private health insurance and children living in non-

metropolitan were less likely to have GP consultations in both cohorts. Fair or poor parent-

rated health status was associated with greater number of GP visits.
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Conclusion

Socio-demographic disparities existed in the utilisation of general practice services and var-

ied at different age periods. Family socio-economic position, private health insurance cover-

age and region of residence strongly associates with the utilisation disparities over all age

period. Further policy interventions are called to minimise the disparities in GP utilisation for

children in Australian context.

Introduction

General practice provides person-centred, continuing, comprehensive, and co-ordinated

health care for all individuals, families and communities in Australia. It also plays a vital role

in prevention and health management [1]. General practitioners (GPs) are meant to be the ini-

tial port of call within the health care system. In Australia, most general practice services are

paid through the Medicare scheme, a universal national health insurance funded by the federal

government [2]. Approximately 80% of general practice were provided with “bulk billing”,

meaning those GPs accept the Medicare benefit as full payment for a service through the Medi-

care scheme. In these cases, Australian residents can obtain general practice services for free.

In Australia, about 85% of Australian people visited a GP at least once per year [3]. The

average number of GP visits was around 5.2 times per person per year [4]. In comparison with

adults, the general practice for Australian children seemed weaker given the proportion of GP

visits for children falling by 0.8% per year in contrast with the proportion of children in the

total population declining by 0.3% per year [4, 5]. The Bettering the Evaluation and Care of

Health (BEACH) study found that GP consultations for children aged 0–14 years represented

15.8% of all GP consultations in 1998–99 and 12.5% of all GP consultations in 2008–09 [5], in

contrast, 0–14 year old children represented 20.7% of all Australian population in 1998–99 [6]

and 19.1 of all Australian population in 2008–99 [7]. Furthermore, it has been reported that

the annual average number of GP consultations in Australia has decreased from the highest of

5.5 per head of population in 1998–99 to a low of 4.9 per head of population in 2003–04 and

the reduced attendance rate arguably raised concern regarding the equity of access to primary

care [4].

Numerous studies investigated ethnic and socio-economic influences on health services uti-

lization [8–12]. For example, a study in England found that children from a lower social class

accessed GPs more compared to the higher social class [12]. Conversely, using British general

household survey data, Cooper and colleagues reported no evidence showing socio-economic

disparities in health care use [8]. Most of these studies used survey data that may introduce

recall biases. To date, there has been lack of research investigating the socio-demographic dis-

parities in accessing to general practice for Australian children based on objective data of

health services access.

Health services utilisation is a complex process closely related to contextual and individual

characteristics, as well as health attitude, health care needs, and health behaviours. Under-

standing health services utilisation and factors that influence the utilisation can facilitate iden-

tifying reasons for disparities in health services utilisation, consumer outcomes and for

formulating policies [13]. According to the Andersen conceptual theory of health behaviour

[14] which is one of the most widely used models in studying health services utilisation, ineq-

uitable access can occur when social structures (i.e., ethnicity and socio-economic status),

health beliefs, and enabling resources (e.g., income or health insurance) determine the use of
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health services, particularly for maternal and child health. There are three components: predis-

posing components, enabling components, and needs components, described by Andersen’s

model. The predisposing component comprises family composition, social structure and

health beliefs; the enabling component includes family resources and community resources;

needs component—the most immediate cause of health services use—related to the perception

of illness (perceived needs for health services) and response (reported family reaction to illness

or potential illness) [15].

Based on the Andersen health behaviour conceptual framework, the present study aimed to

investigate (1) the average number of GP visits and the rate of having a GP visit free year (hav-

ing non-attendance of GPs throughout an entire year) for Australian children following their

growing periods from 0–1 to 12 year old; and (2) the association between socio-demographic

background and GP visits during the same study period.

Methods

Study design and data source

We undertook this study using linked data between two datasets: the Medicare Australia data-

base under the Medicare Benefit Schedule (MBS), and the nationally representative the Longi-

tudinal Study of Australian Children (LSAC), an ongoing program initiated and funded by the

Australian Government Department of Families, Housing, Community Services and Indige-

nous Affairs (FaHCSIA) [16]. The linkage rate from the LSAC to Medicare was 93% as only

children whose parents completed a consent form for the Medicare data linkage were linked

[17]. Those children whose parents did not sign the consent forms were excluded.

We drew baseline demographic data from the first wave infant cohort (3–18 months old,

born in 2003–2004) and child cohort (4–5 years, born in 1999–2000) of the LSAC, respectively.

The details of the LSAC design and measurement instruments have been described elsewhere

[18]. Briefly, the first wave interviews of the LSAC were conducted between March and

November 2004 with a two-stage stratified, clustered design. The sample frame of the LSAC

was selected from the Health Insurance Commission (HIC) Medicare database that includes

approximately 98% of all Australian infants and children. The sample elements were firstly

stratified by state or territory and then by urban or rural status. Within each stratum, approxi-

mately one of the ten Australian postcodes was randomly included in the study as the primary

sampling units to ensure proportional geographic representation. Only one child per family

was recruited to the LSAC. A total of 5,107 infants and 4,983 children were recruited to the

first wave of the LSAC. The response rates were 64.2% and 59.4% for the infant and child

cohorts, respectively. For each participating child, written consent was obtained from parents

or guardians on behalf of the children. Study ethical approval was obtained through the Aus-

tralian Institute of Family Studies Ethics Committee.

Data collection

A two-and-half-hour face-to-face interview was undertaken in the home by trained profes-

sional interviewers with the primary care-giving parent, mostly the biological mother (99.7%),

but at times the biological father, step parent, adoptive parent, guardian, or someone who had

a parental relationship to the child. The parents also completed a written questionnaire which

was later returned. A brochure in nine languages which included information about this study

was used. Apart from this brochure, an interpreter was used when required. Overall there were

fifty languages involved.

The data for GP visits was extracted from the MBS record. Each record represents a benefit

claim classified by the Medicare item numbers. GP consultations were identified by the item
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numbers 1–51, 597, 599, 601, 602, 715, 5000–5067 in the MBS records. The changes to the

item numbers during the study period were taken into account [2, 19, 20]. The health assess-

ment items introduced in 2010, e.g. 701, 703, 705, and 707 were not applicable for the study

children in our analysis because these items were applied to children aged four year old only

whereas all of the study children were over seven years old in 2010. The GP consultation data

were then linked to the demographic data derived from the LSAC. Because the MBS records

we obtained covers the time between 2002 and 2012 in this study, the linked data enable us to

follow the infant cohort children from birth to 8 years old and the child cohort children from 2

to 12 years old.

Socio-demographic variables

We followed the Andersen health behaviour model [14] to construct a theory-driven predic-

tive model of GP utilization using key socio-demographic variables from the baseline data.

The predisposing variables included the sex of study children, language/ethnicity, mother’s

country/region of birth, and socio-economic position. The enabling variables consisted of pri-

vate health insurance coverage and region of residence. Need variable included parent-rated

overall health status of the children (very good or excellent, good, fair or poor).

Language/ethnicity of children was recorded by the interviewers using defined criteria [21].

Children from English-speaking background (ESB) were defined as those whose mothers only

speak English at home. Children from non-English speaking background (NESB) were defined

as those whose mothers speak a language other than English at home (excluded non-English

speaking Indigenous mothers). Indigenous infants were recorded as those whose biological

mother or biological father identified their infants as being of Aboriginal or Torres Strait

Islander origin including Indigenous children whose mothers spoke a language other than

English at home [21].

The socio-economic position was presented as a z-score calculated using a combined infor-

mation measure of parental educational attainments, their income, and occupational prestige

among all families [22]. We classified the socio-economic position score with four quartiles

(the 1st quartile indicates the lowest socio-economic group). Regions of residence was catego-

rised by the areas of “metropolitan” and “non-metropolitan,” Metropolitan zones included

capital cities and metropolitan centres with a population of 100,000 or more, and non-metro-

politan zones were rural and remote areas with a population of less than 100,000 [23].

Study outcomes

The outcome measures were (a) the average number of GP visits per annum; (b) percentage of

children having a GP visit free year. Both outcome measures were presented by different age

periods in each cohort. We examined the outcomes by age period: 0–1, 2–4 and 5–8 years in

the infant cohort and 2–4, 5–8, and 9–12 years in the child cohort.

Statistical analysis

Data were analysed according to survey statistical principles taking into account the design fea-

tures of the LSAC. Analyses were weighted for the multistage sampling design, allowing for the

unequal probabilities of selection into the sample and for no response. Rao-Scott chi-square

was used to test distributional differences between subgroups and cohorts for categorical vari-

ables. We assessed a linear trend for the number of GP visits and for having a GP visit free year

by treating the variable of age periods as a continuous variable after adjusted for all socio-

demographic variables. We used negative binomial regression to examine the influences of

socio-demographic background on the number of GP visits because the over-dispersed
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observations for GP visits follow negative binomial distributions. Multivariate logistic regres-

sion analysis was used to examine the association between the socio-demographic background

and being GP visit free throughout an entire year. We repeated the modelling analyses for the

study children at ages 0–1, 2–4, 5–8 and 9–12 years. Incidence rate ratios (IRRs) and odds

ratio (ORs) were presented as results from the negative binomial regression model and the

multivariate logistic regression model. Both models were under controlling for parent-rate

health status. We tested interaction effects between the year and sex for each model. As we

found significant interaction action effect between year and sex for both cohorts, the final

models presented were stratified by both cohorts and the age periods. Statistical significance

was calculated with 95% confidence intervals (CIs). All analyses were undertaken using Stata/

MP 12 (StataCorp., College Station, TX).

Results

Demographic distributions of the study children

A total of 9,521 study children were included in the analysis, including 4,866 (51.1%) in the

infant cohort and 4,655 (48.9%) in the child cohort (Table 1). Of these, half were male children;

16–17% of children were from NESB, and 4–5% of them were Indigenous children; four in

five of mothers were born in Australia or New Zealand, and approximately 44% were covered

by private health insurance. In addition, 66.3% of the infant cohort children and 63.4% of the

child cohort children lived in a metropolitan area; and approximately 3% of children had

health status rated by parents as fair or poor.

In the infant cohort, fair or poor health status was more likely to be reported by those

infants who were female (p = .028, S1 Table), were from Indigenous origins (p< .001), whose

mothers were born in Australia and New Zealand (p = .021), whose family had the lowest

socio-economic positions (p = .001), who had no private health insurance coverage (p = .001),

or those who lived in non-metropolitan areas (p = .039). In the child cohort, the fair or poor

ratings of health status were higher in female children (p = .001, S2 Table), in children from

NESB and Indigenous identities (p< .001), in children whose mothers were born in Middle

East, Southeast Asia, and China (Inc. Hong Kong) (p< .001), in children living in families

with the lowest socio-economic positions (p< .001), and in children without covering of pri-

vate health insurance (p = .001). There was no significant difference in parent-rated health sta-

tus between children living in metropolitan and non-metropolitan (p = .920).

The utilisation of general practice services at different age periods

The mean GP visits per person per annum were 7.0, 3.7 and 2.4 for infant cohort children at

ages 0–1, 2–4 and 5–8 years (p< .001 for trend) and were 3.5, 2.5 and 2.0 for child cohort chil-

dren at ages 2–4, 5–8 and 9–12 years (p< .001 for trend), respectively (Fig 1). The rate of hav-

ing a GP visit free year increased following children’s age periods from 5.6% at 0–1 year to

30.4% at 5–8 years in the infant cohort (p< .001 for trend) and from 17.9% at 2–4 years to

35.2% at 9–12 years in the child cohort (p< .001 for trend) (Fig 2).

Adjusted incidence rate ratios of average number of GP visits

Among infant cohort children (0–1 year) and child cohort children (2–4 years) in 2003–2004

(Table 2), girls were more likely to visit GPs than boys (infant cohort: RR = 1.06, 95%CI: 1.02–

1.1; children cohort: RR = 1.09, 95%CI: 1.04–1.14). Children from NESB were more likely to

visit GP than those children from ESB and Indigenous background from birth to 8 years old

(infant cohort: RR = 1.11, 95%CI: 1.03–1.21 for 0–1 year; RR = 1.22, 95%CI: 1.11–1.35 for 2–4
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year; RR = 1.19, 95%CI: 1.06–1.33 for 5–8 year; child cohort: RR = 1.30, 95%CI 1.18–1.43 for

2–4 year; RR = 1.30, 95%CI: 1.16–1.46 for 5–8 year). Compared with those children whose

mothers were born in Australia or New Zealand, children whose mothers were born in Middle

East had more GP visits in the infant cohort, and children whose mothers were born in India,

Bangladesh, Pakistan, and Sri Lanka were more likely to visit GPs in both cohorts (Infant

cohort: 2–4 Yrs: RR = 1.42, 95%CI: 1.14–1.77; 5–8 Yrs: RR = 1.63, 95%CI: 1.35–1.98. Child

cohort: 2–4 Yrs: RR = 1.27, 95%CI:1.09–1.49; 5–8 Yrs: RR = 1.43, 95%CI: 1.20–1.71; 9–12 Yrs:

RR = 1.40, 95%CI: 1.12–1.76). Children from the families with highest socio-economic posi-

tion (Infant cohort: 0–1 Yrs: RR = 0.82, 95%CI: 0.76–0.87; 2–4 Yrs: RR = 0.81, 95%CI: 0.74–

0.89. Child cohort: 2–4 Yrs: RR = 0.84, 95%CI: 0.77–0.91; 5–8 Yrs: RR = 0.77, 95%CI: 0.70–

0.84; 9–12 Yrs: RR = 0.86, 95%CI:: 0.78–0.94), children without private health insurance

Table 1. Socio-demographic characteristics at baseline, 2003–04 (n = 9,521).

Characteristics Weighted percentage

Infant cohort (n = 4,866)) Child cohort (n = 4,655)

Age—year 0–1 4–5

Sex

male 51.4% 51.5%

female 48.6% 48.5%

Language/Ethnicity

ESB 79.0% 78.8%

NESB 16.1% 17.4%

Indigenous 4.9% 3.8%

Mother’s country/region of birth

Australia & New Zealand 80.1% 77.0%

UK, US & Canada 5.0% 6.1%

Non-English Europe 1.3% 1.8%

Middle East 1.7% 2.0%

Southeast Asia 4.0% 3.8%

China (Inc. Hong Kong) 1.3% 2.0%

India, Bangladesh, Pakistan & Sri Lanka 1.6% 1.9%

Others 5.0% 5.4%

Socio-economic position

1st quartile (Lowest) 28.6% 28.7%

2nd quartile 25.3% 26.0%

3rd quartile 23.6% 23.9%

4th quartile 22.6% 21.4%

Private Health insurance holder

yes 44.0% 43.6%

No 56.0% 56.4%

Region of residence

metropolitan 66.3% 63.4%

non-metropolitan 33.7% 36.6%

Parent-rated health

very good or excellent 86.9% 87.0%

good 9.9% 10.3%

fair or poor 3.1% 2.6%

Note: ESB = English speaking background; NESB = non-English speaking background.

https://doi.org/10.1371/journal.pone.0176563.t001
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coverage (Infant cohort: 0–1 Yrs: RR = 0.94, 95%CI: 0.89–0.98; 2–4 Yrs: RR = 0.94, 95%CI:

0.88–0.99; 5–8 Yrs: RR = 0.91, 95%CI: 0.86–0.97. Child cohort: 2–4 Yrs: RR = 0.84, 95%CI:

0.79–0.89; 5–8 Yrs: RR = 0.88, 95%CI: 0.83–0.94; 9–12 Yrs: RR = 0.92, 95%CI: 0.86–0.98), and

children living in non-metropolitan areas (Infant cohort: 0–1 Yrs: RR = 0.73, 95%CI: 0.69–

0.77; 2–4 Yrs: RR = 0.68, 95%CI: 0.63–0.72; 5–8 Yrs: RR = 0.74, 95%CI: 0.69–0.79. Child

cohort: 2–4 Yrs: RR = 0.70, 95%CI: 0.66–0.75; 5–8 Yrs: RR = 0.72, 95%CI: 0.68–0.77; 9–12 Yrs:

RR = 0.80, 95%CI: 0.74–0.85) visited GPs fewer times over all age periods in both cohorts.

Compared with the GP visits from children with very good or excellent parent-rated heath sta-

tus, GP visits from children with fair or poor parent-rated health were 1.3–1.4 fold in the infant

cohort (0–1 Yrs: RR = 1.43, 95%CI: 1.28–1.59; 2–4 Yrs: RR = 1.31, 95%CI: 1.13–1.52; 5–8 Yrs:

RR = 1.36, 95%CI: 1.16–1.59), and 1.4–1.7 fold in the child cohort (2–4 Yrs: RR = 1.66, 95%CI:

1.46–1.88; 5–8 Yrs: RR = 1.67, 95%CI: 1.44–1.93; 9–12 Yrs: RR = 1.42, 95%CI: 1.20–1.67).

Fig 1. Mean number of annually GP visits for children in different age periods, by cohort.

https://doi.org/10.1371/journal.pone.0176563.g001

Fig 2. Percentage of children having a GP visit free year in different age periods, by cohort.

https://doi.org/10.1371/journal.pone.0176563.g002

Socio-demographic disparities in the access to general practice services

PLOS ONE | https://doi.org/10.1371/journal.pone.0176563 April 27, 2017 7 / 15

https://doi.org/10.1371/journal.pone.0176563.g001
https://doi.org/10.1371/journal.pone.0176563.g002
https://doi.org/10.1371/journal.pone.0176563


T
a
b

le
2
.

A
d

ju
s
te

d
in

c
id

e
n

c
e

ra
te

ra
ti

o
(9

5
%

C
I)

fo
r

th
e

n
u

m
b

e
r

o
f
G

P
v
is

it
s

a
t
d

if
fe

re
n

t
a
g

e
p

e
ri

o
d

s
.

C
h

a
ra

c
te

ri
s
ti

c
s

In
fa

n
t
c
o

h
o

rt
C

h
il
d

c
o

h
o

rt

0
–
1

Y
r

2
–
4

Y
rs

5
–
8

Y
rs

2
–
4

Y
rs

5
–
8

Y
rs

9
–
1
2

Y
rs

S
e
x m

a
le

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

fe
m

a
le

1
.0

6
**

(1
.0

2
–
1
.1

1
)

1
.0

4
(0

.9
9
–
1
.0

9
)

0
.9

9
(0

.9
4
–
1
.0

5
)

1
.0

9
**

(1
.0

4
–
1
.1

4
)

1
.0

4
(0

.9
9
–
1
.0

9
)

1
.0

0
(0

.9
4
–
1
.0

5
)

L
a
n

g
u

a
g

e
/E

th
n

ic
it

y

E
S

B

N
E

S
B

1
.1

1
*

(1
.0

3
–
1
.2

1
)

1
.2

2
**

(1
.1

1
–
1
.3

5
)

1
.1

9
**

(1
.0

6
–
1
.3

3
)

1
.3

0
**

(1
.1

8
–
1
.4

3
)

1
.3

0
**

(1
.1

6
–
1
.4

6
)

1
.0

4
(0

.9
1
–
1
.1

8
)

In
d
ig

e
n
o
u
s

0
.9

3
(0

.8
4
–
1
.0

3
)

0
.9

4
(0

.8
2
–
1
.0

7
)

0
.9

2
(0

.7
9
–
1
.0

7
)

1
.1

1
(0

.9
6
–
1
.2

9
)

1
.0

6
(0

.9
1
–
1
.2

3
)

1
.0

1
(0

.8
4
–
1
.2

1
)

M
o

th
e
r’

s
c
o

u
n

tr
y
/r

e
g

io
n

o
f

b
ir

th

A
u
s
tr

a
lia

a
n
d

N
e
w

Z
e
a
la

n
d

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

U
K

,
U

S
&

C
a
n
a
d
a

0
.9

5
(0

.8
8
–
1
.0

3
)

0
.9

4
(0

.8
4
–
1
.0

4
)

0
.9

3
(0

.8
2
–
1
.0

6
)

0
.9

1
(0

.8
2
–
1
.0

1
)

0
.8

9
*

(0
.8

0
–
0
.9

9
)

0
.8

6
**

(0
.7

7
–
0
.9

6
)

N
o
n
-E

n
g
lis

h
E

u
ro

p
e

1
.0

9
(0

.9
1
–
1
.3

0
)

1
.1

6
(0

.9
0
–
1
.5

0
)

0
.9

9
(0

.7
9
–
1
.2

4
)

1
.1

0
(0

.9
3
–
1
.3

0
)

1
.0

4
(0

.8
9
–
1
.2

2
)

1
.0

2
(0

.8
2
–
1
.2

5
)

M
id

d
le

E
a
s
t

1
.3

2
*

(1
.0

7
–
1
.6

4
)

1
.3

2
**

(1
.0

7
–
1
.6

4
)

1
.3

0
*

(1
.0

2
–
1
.6

6
)

1
.0

6
(0

.8
3
–
1
.3

4
)

1
.2

0
(0

.9
5
–
1
.5

1
)

1
.4

7
**

(1
.1

3
–
1
.9

1
)

S
o
u
th

e
a
s
t
A

s
ia

1
.0

1
(0

.9
0
–
1
.1

4
)

0
.9

5
(0

.8
3
–
1
.0

9
)

0
.9

9
(0

.8
3
–
1
.1

7
)

0
.9

7
(0

.8
4
–
1
.1

2
)

1
.0

0
(0

.8
4
–
1
.1

9
)

1
.0

2
(0

.8
3
–
1
.2

5
)

C
h
in

a
(I

n
c
.
H

o
n
g

K
o
n
g
)

0
.8

2
(0

.6
7
–
1
.0

0
)

1
.0

3
(0

.7
6
–
1
.3

8
)

0
.9

1
(0

.6
4
–
1
.3

0
)

1
.2

7
*

(1
.0

6
–
1
.5

3
)

1
.1

4
(0

.9
6
–
1
.3

6
)

1
.2

8
*

(1
.0

4
–
1
.5

8
)

In
d
ia

,
B

a
n
g
la

d
e
s
h
,
P

a
k
is

ta
n

&
S

ri
L
a
n
k
a

1
.0

9
(0

.9
5
–
1
.2

5
)

1
.4

2
**

(1
.1

4
–
1
.7

7
)

1
.6

3
**

(1
.3

5
–
1
.9

8
)

1
.2

7
**

(1
.0

9
–
1
.4

9
)

1
.4

3
**

(1
.2

0
–
1
.7

1
)

1
.4

0
**

(1
.1

2
–
1
.7

6
)

O
th

e
rs

1
.1

0
(0

.9
7
–
1
.2

5
)

1
.0

7
(0

.9
3
–
1
.2

3
)

1
.0

4
(0

.8
9
–
1
.2

0
)

1
.0

0
(0

.9
0
–
1
.1

1
)

1
.0

3
(0

.9
1
–
1
.1

7
)

1
.0

6
(0

.9
0
–
1
.2

5
)

S
o

c
io

-e
c
o

n
o

m
ic

p
o

s
it

io
n

1
s
t
q
u
a
rt

ile
(l
o
w

e
s
t)

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

2
n
d

q
u
a
rt

ile
0
.9

7
(0

.9
1
–
1
.0

3
)

1
.0

0
(0

.9
2
–
1
.0

8
)

0
.9

8
(0

.9
0
–
1
.0

6
)

0
.9

8
(0

.9
1
–
1
.0

5
)

0
.9

5
(0

.8
7
–
1
.0

2
)

0
.9

8
(0

.9
1
–
1
.0

7
)

3
rd

q
u
a
rt

ile
0
.9

1
**

(0
.8

6
–
0
.9

7
)

0
.9

3
(0

.8
5
–
1
.0

1
)

0
.9

3
(0

.8
4
–
1
.0

2
)

0
.9

2
*

(0
.8

5
–
1
.0

0
)

0
.8

9
**

(0
.8

2
–
0
.9

7
)

0
.9

4
(0

.8
5
–
1
.0

4
)

4
th

q
u
a
rt

ile
(h

ig
h
e
s
t)

0
.8

2
**

(0
.7

6
–
0
.8

7
)

0
.8

1
**

(0
.7

4
–
0
.8

9
)

0
.8

1
**

(0
.7

4
–
0
.8

9
)

0
.8

4
**

(0
.7

7
–
0
.9

1
)

0
.7

7
**

(0
.7

0
–
0
.8

4
)

0
.8

6
**

(0
.7

8
–
0
.9

4
)

P
ri

v
a
te

in
s
u

ra
n

c
e

c
o

v
e
ra

g
e

y
e
s

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

n
o

0
.9

4
**

(0
.8

9
–
0
.9

8
)

0
.9

4
*

(0
.8

8
–
0
.9

9
)

0
.9

1
**

(0
.8

6
–
0
.9

7
)

0
.8

4
**

(0
.7

9
–
0
.8

9
)

0
.8

8
**

(0
.8

3
–
0
.9

4
)

0
.9

2
*

(0
.8

6
–
0
.9

8
)

R
e
g

io
n

o
f

re
s
id

e
n

c
e

m
e
tr

o
p
o
lit

a
n

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

n
o
n
-m

e
tr

o
p
o
lit

a
n

0
.7

3
**

(0
.6

9
–
0
.7

7
)

0
.6

8
**

(0
.6

3
–
0
.7

2
)

0
.7

4
**

(0
.6

9
–
0
.7

9
)

0
.7

0
**

(0
.6

6
–
0
.7

5
)

0
.7

2
**

(0
.6

8
–
0
.7

7
)

0
.8

0
**

(0
.7

4
–
0
.8

5
)

P
a
re

n
t-

ra
te

d
h

e
a
lt

h
s
ta

tu
s

v
e
ry

g
o
o
d

o
r
e
x
c
e
lle

n
t

1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0
1
.0

0

g
o
o
d

1
.2

6
**

(1
.1

8
–
1
.3

4
)

1
.1

2
*

(1
.0

3
–
1
.2

2
)

1
.0

7
(0

.9
8
–
1
.1

7
)

1
.2

6
**

(1
.1

7
–
1
.3

7
)

1
.1

9
**

(1
.0

9
–
1
.2

9
)

1
.1

1
*

(1
.0

1
–
1
.2

3
)

fa
ir

o
r
p
o
o
r

1
.4

3
**

(1
.2

8
–
1
.5

9
)

1
.3

1
**

(1
.1

3
–
1
.5

2
)

1
.3

6
**

(1
.1

6
–
1
.5

9
)

1
.6

6
**

(1
.4

6
–
1
.8

8
)

1
.6

7
**

(1
.4

4
–
1
.9

3
)

1
.4

2
**

(1
.2

0
–
1
.6

7
)

N
o
te

:
E

S
B

=
E

n
g
lis

h
s
p
e
a
k
in

g
b
a
c
k
g
ro

u
n
d
;
N

E
S

B
=

n
o
n
-E

n
g
lis

h
s
p
e
a
k
in

g
b
a
c
k
g
ro

u
n
d
.

*
p
<

.0
5
;

**
p
<

.0
1

h
tt

p
s:

//
d
o
i.o

rg
/1

0
.1

3
7
1
/jo

u
rn

al
.p

o
n
e.

0
1
7
6
5
6
3
.t
0
0
2

Socio-demographic disparities in the access to general practice services

PLOS ONE | https://doi.org/10.1371/journal.pone.0176563 April 27, 2017 8 / 15

https://doi.org/10.1371/journal.pone.0176563.t002
https://doi.org/10.1371/journal.pone.0176563


Adjusted odds ratios for having a GP visit free year

The likelihood of having a GP visit free year was lower in child cohort for 2–4 year girls

(OR = 0.89, 95%CI: 0.80–0.98) and for 5–8 year children from NESB (compared to children

from ESB: OR = 0.70, 95%CI: 0.57–0.85) (Table 3). However, Indigenous children who were

9–12 years were more likely to have a GP visit free year compared to their counterparts from

ESB (RR = 1.26, 95%CI: 1.01–1.57). In comparison to the children whose mothers were born

in Australia or New Zealand, children whose mothers were born in the UK, US and Canada

were more likely to have a GP visit free year at ages 5–8 (OR = 1.20, 95% CI: 1.01–1.44) and

9–12 years (OR = 1.21, 95%CI: 1.01–1.45) in the child cohort. Those children whose mothers

were born in China (including Hong Kong) were more likely to have a GP visit free year at

ages 0-1(OR = 5.10, 95% CI: 2.30–11.3) and 2–4 years (OR = 2.24, 95%CI: 1.35–3.70) in the

infant cohort, but less likely to have a GP visit free year at ages 9–12 years in the child cohort

(OR = 0.65; 95%CI: 0.43–0.97). Conversely, infant cohort children whose mothers were born

in India, Bangladesh, Pakistan, and Sri Lanka were less likely to have a GP visit free year at

ages 5–8 years in the infant cohort (OR = 0.63, 95% CI: 0.42–0.94). The highest socio-eco-

nomic position was associated with higher probability of a GP visit free year among infant

cohort children at ages 0–1 (RR = 1.52, 95%CI: 1.00–2.31) and 2–4 years (RR = 1.23, 95%CI:

1.01–1.51), and child cohort children at ages 2–4 (RR = 1.30, 95%CI: 1.08–1.56) and 5–8 years

(RR = 1.29, 95%CI: 1.12–1.50). Children without private health insurance coverage were more

likely to have a GP visit free year at ages 2–4 (RR = 1.16, 95%CI: 1.01–1.33) and 5–8 years

(RR = 1.23, 95%CI: 1.11–1.38) in the infant cohort, and at ages 2–4 (RR = 1.26, 95%CI: 1.12–

1.43) and 9–12 years (RR = 1.16, 95%CI: 1.05–1.28) in the child cohort. Non-metropolitan res-

idence was associated with higher rates of a GP visit free year among children at all age periods

in both cohorts (Infant cohort: 0–1 Yrs: RR = 1.46, 95%CI: 1.10–1.92; 2–4 Yrs: RR = 1.54, 95%

CI: 1.34–1.78; 5–8 Yrs: RR = 1.34, 95%CI: 1.20–1.50. Child cohort: 2–4 Yrs: RR = 1.63, 95%CI:

1.42–1.86; 5–8 Yrs: RR = 1.58, 95%CI: 1.41–1.77; 9–12 Yrs: RR = 1.28, 95%CI: 1.15–1.41). Fair

or poor health rating was linked to the lower rates of a GP visit free year among infant cohort

children at ages 5–8 years (OR = 0.69, 95%CI: 0.51–0.94) and among child cohort children at

ages 2–4 (OR = 0.39, 95%CI: 0.25–0.61) and 5–8 years (OR = 0.43, 95%CI: 0.31–0.61).

Discussion

In this large nationally representative longitudinal study, we found that annual GP visits

peaked at 0–1 year and then declined over following age periods. We also found that close to

95% of infants (0–1 year old) accessed GPs at least once per year. Within each cohort, NESB

children visited GPs more frequently at ages 0–1, 2–4 and 8 years than their ESB counterparts,

but there was no such difference between Indigenous and ESB children. Children whose moth-

ers were born in the Asian countries such as Middle East, India, Bangladesh, Pakistan and Sri

Lanka showed significant differences in GP access patterns in comparison to children whose

mothers were born in Australia or New Zealand. The highest socio-economic position, private

health insurance uncovered and residing in a non-metropolitan area were associated with less

GP visits at all age periods, and predicted a higher chance of having a GP visit free year. Chil-

dren with very good or excellent parent-rated heath had fewer GP visits compared with chil-

dren with fair or poor parent-rated health at all age periods in both cohorts. Our results add

further weight to the previous findings of ethnic disparities reported by the survey data [8, 10,

11] and provide further evidence on the role of socio-demographic background in the utilisa-

tion of general practice services.

A previous study had revealed that 12% of 4–6 years old children did not visit a usual medi-

cal practitioner each year in the Australia Capital Territory [24]. Our study found a higher
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level of non-attendance rates for children at similar ages (5–8 years, 27.3–30.4% in our study),

suggesting a lower GP attendance rate for Australian children at a national level. In addition,

the number of GP visits for children were lower than that for the general Australian population

(infants 3.9 and children 2.6 vs general population 5.2), and the rates of having a GP visit free

year for children were higher in comparison with the general population (infants 20.5% and

children 27.6% vs general population 15%) [3, 4].

We especially examined GP visits during the 0/1 year as this period is important in child-

hood development and is expected to be a high demand for access to health services [25]. We

found that the number of GP visits in early childhood (0–1 year old infants) were almost

2-fold the number at older age. There may be two possible explanations. Firstly, in 2004, the

Australian government implemented the ‘Strengthening Medicare’ initiative that aimed to

improve access for financially disadvantaged people and children less than 16 years of age. As

part of the initiative, additional incentive MBS items for GPs were introduced to encourage

bulk billing in children (MBS item 10990), in particular in regional, rural and remote areas

(MBS item 10991) [2]. In our study data, more than 82% of GP consultations had used these

two incentive items in conjunction with the General Medical Services Table of the MBS. We

found that the short-period increase in GP visits at 0–1 year were in line with the increased use

of the incentive items, reflecting a short-term improvement after the introduction of the incen-

tive scheme. These results, to some extent, support previous findings that an increase in the

bulk billing rate can increase the number of GP visits and can reduce the proportion of non-

attendance of GPs [26]. Secondly, the needs for regular and frequent visits in terms of maternal

and child care, immunization, growth and development monitoring, nutrition and medication

during the early childhood period may have contributed to the increased number of GP visits

[27].

The Andersen Behaviour Model suggests a sequence of conditions contributing to the vol-

ume of services utilisation, including three determining components: 1) factors predisposing

to family use of services, 2) their ability to secure services, and 3) their need for such services

[15]. Since an access action starts with health need and decision to seek help, several factors

could be considered as crucial for access process: parental knowledge, beliefs, and their atti-

tudes concerning children’s symptoms [28]. Other important potential contributors may

include differential geographical distributions of ethnic and Indigenous infants and socio-eco-

nomic enabling factors.

Previous researches have demonstrated that major access barriers include racial or ethnic

differences, language-related barriers, cultural traditions, socio-economic disadvantages, lack

of health insurance coverage, and lack of available resources [29–31]. The influence of lan-

guage/ethnicity on health services utilization for children has been well documented in previ-

ous studies in ethnically diverse countries, e.g. the UK, Canada and Australia [8–11]. One

unique finding from our study is that compared with the ESB children, the NESB children had

significantly more GP visits from birth to 8-years old. Our study findings consisted with previ-

ous studies that children whose mothers born in some Asian countries were more likely to

have GP consultations in some age periods than those mothers born in Australia and New Zea-

land [11, 14]. The non-significant findings regarding children from China (Inc. Hong Kong)

and India, Bangladesh, Pakistan & Sri Lanka may be artifacts of the small sample sizes among

these sub-populations, warranting further consideration in future studies. Such results indicate

that ethnic disparities in GP visits varied at different age periods. Our current study did not

support previous findings from an Australian study that reported less GP access rates by NESB

[10]. Our findings revealed that children from NESB had accessed GP services much more in

the later years than ESB children and that there was no significant difference between Indige-

nous and ESB children after adjusting health status. In the previous Australian study [10], the
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GP access rates were based on parental recall of visiting a GP during the previous 12 months,

whereas the current study used the linked medical record over an 8 to 10-year span. Therefore,

the current study findings were more likely to reflect an objective assessment of the utilization

of GP services among different ethnic groups.

It is worth noting that although the current study reported non-significant differences in

GP access between Indigenous and ESB children after adjusting for health status, such results

may be explained by the small sample size and low power for Indigenous children. However,

our previous studies using the similar data had found that Indigenous children were more

likely to have poor physical health outcomes, were twice likely to have a medical condition or

disability, and were more likely to have medical care needs compared to their non-Indigenous

counterparts [9, 32]. The current study also demonstrated that there were higher proportions

of Indigenous children whose health status were fair or poor, suggesting more needs in health

care. Given that equity in health services has been defined as equal access to available care for

equal need, equal utilisation for equal need, and equal quality of care for all, [33–35], further

research is required to examine the adequacy of GP consultations for Indigenous children.

Children from families with lower socio-economic positions have more health needs than

those within higher socio-economic positions [36]. However, the nature of the relationship

between socio-economic groups and health services utilization in different settings appears

less certain. In the British study [8], no relationship was found between social class and the use

of GP services. Our findings were consistent with an English study finding that a lower socio-

economic position was associated with an increased chance of initiating a GP visit [12]. Given

that poor health status often increases health needs in children from a lower socio-economic

group [37], our study results suggest that the universal health care coverage in Australia and

the policy intervention in encouraging bulk billing may have provided some support for those

children from a lower socio-economic group to access to GP services.

On the other hand, our study showed that children without private health insurance cover-

age and children living in non-metropolitan had significantly less GP visits although these

sub-groups of children were more likely to have poor health status that may raise more health

needs. Such results suggest that the disparities still persist among children from different

socio-economic backgrounds. The fact that children with better parent-rated health status vis-

ited GP fewer times may reflect that the health status and health care needs played an impor-

tant part on the access of primary care and it also highlighted the importance to take such

factor into account as posited by Anderson’s model when exploring the potential socio-eco-

nomic disparity of access to care.

We found that children from a non-metropolitan region had a significantly less number of

GP visits and a higher rate of a GP visit free year than those residing in a metropolitan area.

This might be due to the lower bulk billing rate and the increased out-of-pocket cost in the

rural area [38]. Our results were consistent with previous studies that regional inequities in

access to GP services remain an important issue, even in the context of bulk billing Medicare

[26, 38, 39]. Given that people living within rural areas are more likely to have a poorer health

status [40], our findings suggest the persistence of significant unmet needs in GP services for

rural children.

The strength of the current study is that we used linked data between the LSAC and the

MBS over a seven year period which provided reliably estimates of socio-demographic influ-

ences on the utilisation of general practice services for Australian children. Such an approach

also has the added advantage of minimising recall bias in services utilization gathered from

survey data. Furthermore, our study data makes it possible to evaluate the pattern changes in

GP visits for children at different age periods. The study results are broadly representative of

Australian children following their age from of 0–1 year to 9–12 years, except for those living
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in very remote areas [18]. Our study included children from different ethnic or language back-

grounds and provided detailed information regarding socio-demographic influences in each

key period of growth, which may provide some useful implications to other ethnically diverse

countries.

The current study also has limitations. Firstly, we used the baseline health status, socio-eco-

nomic position, and region of residence to predict the GP access in a seven year period. These

variables may have changed over the time, which could lead to reduced accuracy in predicting

the outcomes. Secondly, our study using parent-rated overall health status as a need variable

may be limited because it did not cover all the health care needs for children. In addition, our

study only provided a comparison in GP access times and rates, the magnitude of the adequacy

of GP visits for each subgroup of children were not examined. Further research is needed to

evaluate the demand of general practice services for children from different socio-demo-

graphic background.

Conclusion

The average number of GP visits decreased following children’s growing up. socio-demo-

graphic disparities in the utilisation of general practice services for Australian children were

substantial. Family’s socio-economic position, private health insurance coverage and region of

residence strongly associated with the disparities in the utilisation of general practice services.

Policy initiatives are needed to monitor the disparities of GP accesses among children in eth-

nic, socio-economic and regional subgroups in order to reduce the disparities.
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